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Quantum non-adiabatic dynamics
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Plug into TDSE

M. Born and R. Oppenheimer, Ann. Phys., 84, 457 (1927)
M. Born and K. Huang, Book: Oxford University Press, [Appendix VIII] (1954)

! Photo-acidity 
! DNA photo-protection 
! …

In practical applications it is often 
advantageous to use a diabatic 
representation.



Polaritonic chemistry
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<latexit sha1_base64="uRpKvZavLzbZGBrySX4ZFFqZM3c=">AAACGHicbVDLSsNAFJ3UV62vqks3wSK4qkk3uix247KCfUBTymRy0w6dTMLMTbGEfoYbf8WNC0XcduffOH0I2npg4HDOudy5x08E1+g4X1ZuY3Nreye/W9jbPzg8Kh6fNHWcKgYNFotYtX2qQXAJDeQooJ0ooJEvoOUPazO/NQKleSwfcJxAN6J9yUPOKBqpV7zyfOhzmTGQCGriITyiDrMaHXEce14UBzDxQAY/gV6x5JSdOex14i5JiSxR7xWnXhCzNDLjTFCtO66TYDejCjkTMCl4qYaEsiHtQ8dQSSPQ3Wx+2MS+MEpgh7EyT6I9V39PZDTSehz5JhlRHOhVbyb+53VSDG+6GZdJiiDZYlGYChtje9aSHXAFDMXYEMoUN3+12YAqykwHumBKcFdPXifNStl1yu59pVS9XdaRJ2fknFwSl1yTKrkjddIgjDyRF/JG3q1n69X6sD4X0Zy1nDklf2BNvwHdqaIk</latexit><latexit sha1_base64="uRpKvZavLzbZGBrySX4ZFFqZM3c=">AAACGHicbVDLSsNAFJ3UV62vqks3wSK4qkk3uix247KCfUBTymRy0w6dTMLMTbGEfoYbf8WNC0XcduffOH0I2npg4HDOudy5x08E1+g4X1ZuY3Nreye/W9jbPzg8Kh6fNHWcKgYNFotYtX2qQXAJDeQooJ0ooJEvoOUPazO/NQKleSwfcJxAN6J9yUPOKBqpV7zyfOhzmTGQCGriITyiDrMaHXEce14UBzDxQAY/gV6x5JSdOex14i5JiSxR7xWnXhCzNDLjTFCtO66TYDejCjkTMCl4qYaEsiHtQ8dQSSPQ3Wx+2MS+MEpgh7EyT6I9V39PZDTSehz5JhlRHOhVbyb+53VSDG+6GZdJiiDZYlGYChtje9aSHXAFDMXYEMoUN3+12YAqykwHumBKcFdPXifNStl1yu59pVS9XdaRJ2fknFwSl1yTKrkjddIgjDyRF/JG3q1n69X6sD4X0Zy1nDklf2BNvwHdqaIk</latexit><latexit sha1_base64="uRpKvZavLzbZGBrySX4ZFFqZM3c=">AAACGHicbVDLSsNAFJ3UV62vqks3wSK4qkk3uix247KCfUBTymRy0w6dTMLMTbGEfoYbf8WNC0XcduffOH0I2npg4HDOudy5x08E1+g4X1ZuY3Nreye/W9jbPzg8Kh6fNHWcKgYNFotYtX2qQXAJDeQooJ0ooJEvoOUPazO/NQKleSwfcJxAN6J9yUPOKBqpV7zyfOhzmTGQCGriITyiDrMaHXEce14UBzDxQAY/gV6x5JSdOex14i5JiSxR7xWnXhCzNDLjTFCtO66TYDejCjkTMCl4qYaEsiHtQ8dQSSPQ3Wx+2MS+MEpgh7EyT6I9V39PZDTSehz5JhlRHOhVbyb+53VSDG+6GZdJiiDZYlGYChtje9aSHXAFDMXYEMoUN3+12YAqykwHumBKcFdPXifNStl1yu59pVS9XdaRJ2fknFwSl1yTKrkjddIgjDyRF/JG3q1n69X6sD4X0Zy1nDklf2BNvwHdqaIk</latexit><latexit sha1_base64="uRpKvZavLzbZGBrySX4ZFFqZM3c=">AAACGHicbVDLSsNAFJ3UV62vqks3wSK4qkk3uix247KCfUBTymRy0w6dTMLMTbGEfoYbf8WNC0XcduffOH0I2npg4HDOudy5x08E1+g4X1ZuY3Nreye/W9jbPzg8Kh6fNHWcKgYNFotYtX2qQXAJDeQooJ0ooJEvoOUPazO/NQKleSwfcJxAN6J9yUPOKBqpV7zyfOhzmTGQCGriITyiDrMaHXEce14UBzDxQAY/gV6x5JSdOex14i5JiSxR7xWnXhCzNDLjTFCtO66TYDejCjkTMCl4qYaEsiHtQ8dQSSPQ3Wx+2MS+MEpgh7EyT6I9V39PZDTSehz5JhlRHOhVbyb+53VSDG+6GZdJiiDZYlGYChtje9aSHXAFDMXYEMoUN3+12YAqykwHumBKcFdPXifNStl1yu59pVS9XdaRJ2fknFwSl1yTKrkjddIgjDyRF/JG3q1n69X6sD4X0Zy1nDklf2BNvwHdqaIk</latexit>

• Effects of the cavity on reaction rates, structure, absorption and emission properties, etc. 

• Single molecule vs collective effects

•The chemistry of molecular ensembles coupled to confined 
electromagnetic modes



Ensemble of 2-level atoms coupled to a cavity-mode

�5M Tavis & FW Cummings, Phys. Rev. A 25, 714 (1967)
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· · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

|0; 1i |0; 2i |0;Ni|1; 0i · · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

··
·

<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit> ··
·

<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏c
<latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit> ··

·
<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit> ··

·
<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit>

�c/2
<latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit>

� = gh1; 0|D̂Ê|0;mi
<latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit>
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<latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit>

· · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>
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· · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

|0; 1i |0; 2i |0;Ni|1; 0i · · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

··
·

<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit> ··
·

<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏c
<latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit> ··

·
<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit> ··

·
<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit>

�c/2
<latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit>

� = gh1; 0|D̂Ê|0;mi
<latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit>
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<latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit>

· · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>
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|P+i
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p
N

· · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

|0; 1i |0; 2i |0;Ni|1; 0i · · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

··
·

<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit> ··
·

<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏c
<latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit> ··

·
<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit> ··

·
<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit>

�c/2
<latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit>

� = gh1; 0|D̂Ê|0;mi
<latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit>

|P±i =
1p
2

 
|1; 0i ⌥ 1p

N

NX

m=1

|0;mi
!

<latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit><latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit><latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit><latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit>



Ensemble of 2-level atoms coupled to a cavity-mode
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<latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit>

· · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>
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· · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

|0; 1i |0; 2i |0;Ni|1; 0i · · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

··
·

<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit> ··
·

<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏c
<latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit> ··

·
<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit> ··

·
<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit>

�c/2
<latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit>

� = gh1; 0|D̂Ê|0;mi
<latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit>
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<latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit><latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit><latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit><latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit>



Ensemble of 2-level atoms coupled to a cavity-mode
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<latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit><latexit sha1_base64="9VcgWR8nG74y6SjatwtLJOZtgL4=">AAADSXicnVJNTxsxEPVuKKVpS0M59jJqVMQp2q0qtUdULhxBagApG0Ve7yRY2N6V7UWNVvy9Xrhx4z9w6QGEesLZBOrl48JIlt6bmTcejyctBDc2ii6CsLX0avn1ypv223fvVz901j7um7zUDPssF7k+TKlBwRX2LbcCDwuNVKYCD9Lj7Vn84AS14bn6ZacFDiWdKD7mjFrnGq0FI4AkxQlXVSGp1fz3aTvBwnDhogwANlx8QqWkADXziM8cZFluDSRJu5EP99XmaRH8N489r4/8/EaxF+ibt3vVGvqTGt317zOP+MzB7E49e7HK7qc56nSjXlQbPAbxAnTJwnZHnfMky1kpUVkmqDGDOCrssKLacibQ/U5psKDsmE5w4KCiEs2wqjfhFL44TwbjXLujLNReX1FRacxUpi7T9X dkHsZmzqdig9KOfwwrrorSomLzi8alAJvDbK0g4xqZFVMHKNPc9QrsiGrKrFu+thtC/PDJj8H+114c9eK9b92tn4txrJBP5DPZJDH5TrbIDtklfcKCP8FlcBVch2fh3/Am/DdPDYOFZp00rNW6BVmg61I=</latexit>

· · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>
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· · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

|0; 1i |0; 2i |0;Ni|1; 0i · · ·<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

··
·

<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit> ··
·

<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏c
<latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit><latexit sha1_base64="NpAvixvuDep1H5RmXtpuABoBvjA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7rFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfD2ZD2</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit> ··

·
<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit> ··

·
<latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit><latexit sha1_base64="P6FlwLpdna4M80omLAUu+NCud7c=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQE9Vb04rGCaQttKJvNpl272Q27E6GU/gcvHlS8+oO8+W/ctjlo64OBx3szzMyLMsENet63s7K6tr6xWdoqb+/s7u1XDg6bRuWasoAqoXQ7IoYJLlmAHAVrZ5qRNBKsFQ1vp37riWnDlXzAUcbClPQlTzglaKVml8YKTa9S9WreDO4y8QtShQKNXuWrGyuap0wiFcSYju9lGI6JRk4Fm5S7uWEZoUPSZx1LJUmZCcezayfuqVViN1HalkR3pv6eGJPUmFEa2c6U4MAselPxP6+TY3IVjrnMcmSSzhcluXBRudPX3ZhrRlGMLCFUc3urSwdEE4o2oLINwV98eZkE57Xrmn9/Ua3fFGmU4BhO4Ax8uIQ63EEDAqDwCM/wCm+Ocl6cd+dj3rriFDNH8AfO5w8at48D</latexit>

✏a
<latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit><latexit sha1_base64="wuQPvu4kkW8rRUeFeiolEfB9H2s=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJcxOepMhszPLzKwQQv7CiwdFvPo33vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66THLqaGCyV7tFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+8ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY+6XONzIqxI5Rp7m4lbEg1ZdaFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aAADCc/wCm+e8V68d+9j0Vrw8plj+APv8wfA0ZD0</latexit>

�c/2
<latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit>

� = gh1; 0|D̂Ê|0;mi
<latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit><latexit sha1_base64="r0lYHr9EEA6t3YRQp56xx7nqbxs=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZaYICkUoPsBlBfuATil30nQammSGJCOUaf/Djb/ixoUirgQX/o3pY6GtB0IO55xLck8Qc6aN6347S8srq2vrmY3s5tb2zm5ub7+mo0QRWiURj1QjAE05k7RqmOG0ESsKIuC0HvSvxn79gSrNInlvBjFtCQgl6zICxkrtXNEPQQjAFzj0OciQU+yV3CH2e2DS69H0vhkNsVsSvpoE2rm8W3AnwIvEm5E8mqHSzn36nYgkgkpDOGjd9NzYtFJQhhFOR1k/0TQG0oeQNi2VIKhupZPdRvjYKh3cjZQ90uCJ+nsiBaH1QAQ2KcD09Lw3Fv/zmonpnrdSJuPEUEmmD3UTjk2Ex0XhDlOUGD6wBIhi9q+Y9EABMbbOrC3Bm195kdSKBc/yu9N8+XJWRwYdoiN0gjx0hsroFlVQFRH0iJ7RK3pznpwX5935mEaXnNnMAfoD5+sH7DygHQ==</latexit>
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<latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit><latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit><latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit><latexit sha1_base64="HBlDxXOcHg2g0YpWRiwVWgyf6rA="></latexit>
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<latexit sha1_base64="XLchz3HyEU/cK4JC9xcF0ETZao0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9Un4zQ</latexit><latexit sha1_base64="XLchz3HyEU/cK4JC9xcF0ETZao0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9Un4zQ</latexit><latexit sha1_base64="XLchz3HyEU/cK4JC9xcF0ETZao0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9Un4zQ</latexit><latexit sha1_base64="XLchz3HyEU/cK4JC9xcF0ETZao0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9Un4zQ</latexit>

y
<latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit>

z
<latexit sha1_base64="3IRHT1v1kWoG4soqaQiIe8grnP0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Qg19Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9XpYzS</latexit><latexit sha1_base64="3IRHT1v1kWoG4soqaQiIe8grnP0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Qg19Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9XpYzS</latexit><latexit sha1_base64="3IRHT1v1kWoG4soqaQiIe8grnP0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Qg19Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9XpYzS</latexit><latexit sha1_base64="3IRHT1v1kWoG4soqaQiIe8grnP0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Qg19Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9XpYzS</latexit>

~!c
<latexit sha1_base64="6dMUD2eqyE1gEjzoG4fq8p64pXU=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN6CXjxGcDWQXULvZDYZMo91ZjYQQr7DiwcVr/6MN//GSbIHTSxoKKq66e5KMs6M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo1oSFRXOlWAoZyJmlomeW0lWkKIuH0MRncTP3HIdWGKXlvRxmNBfQkSxkB66Q46iegIyVoDzqkU635dX8GvEyCgtRQgWan+hV1FckFlZZwMKYd+JmNx6AtI5xOKlFuaAZkAD3adlSCoCYez46e4BOndHGqtCtp8Uz9PTEGYcxIJK5TgO2bRW8q/ue1c5texmMms9xSSeaL0pxjq/A0AdxlmhLLR44A0czdikkfNBDrcqq4EILFl5dJeFa/qgd357XGdZFGGR2hY3SKAnSBGugWNVGICHpCz+gVvXlD78V79z7mrSWvmDlEf+B9/gA5BJHw</latexit><latexit sha1_base64="6dMUD2eqyE1gEjzoG4fq8p64pXU=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN6CXjxGcDWQXULvZDYZMo91ZjYQQr7DiwcVr/6MN//GSbIHTSxoKKq66e5KMs6M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo1oSFRXOlWAoZyJmlomeW0lWkKIuH0MRncTP3HIdWGKXlvRxmNBfQkSxkB66Q46iegIyVoDzqkU635dX8GvEyCgtRQgWan+hV1FckFlZZwMKYd+JmNx6AtI5xOKlFuaAZkAD3adlSCoCYez46e4BOndHGqtCtp8Uz9PTEGYcxIJK5TgO2bRW8q/ue1c5texmMms9xSSeaL0pxjq/A0AdxlmhLLR44A0czdikkfNBDrcqq4EILFl5dJeFa/qgd357XGdZFGGR2hY3SKAnSBGugWNVGICHpCz+gVvXlD78V79z7mrSWvmDlEf+B9/gA5BJHw</latexit><latexit sha1_base64="6dMUD2eqyE1gEjzoG4fq8p64pXU=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN6CXjxGcDWQXULvZDYZMo91ZjYQQr7DiwcVr/6MN//GSbIHTSxoKKq66e5KMs6M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo1oSFRXOlWAoZyJmlomeW0lWkKIuH0MRncTP3HIdWGKXlvRxmNBfQkSxkB66Q46iegIyVoDzqkU635dX8GvEyCgtRQgWan+hV1FckFlZZwMKYd+JmNx6AtI5xOKlFuaAZkAD3adlSCoCYez46e4BOndHGqtCtp8Uz9PTEGYcxIJK5TgO2bRW8q/ue1c5texmMms9xSSeaL0pxjq/A0AdxlmhLLR44A0czdikkfNBDrcqq4EILFl5dJeFa/qgd357XGdZFGGR2hY3SKAnSBGugWNVGICHpCz+gVvXlD78V79z7mrSWvmDlEf+B9/gA5BJHw</latexit><latexit sha1_base64="6dMUD2eqyE1gEjzoG4fq8p64pXU=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN6CXjxGcDWQXULvZDYZMo91ZjYQQr7DiwcVr/6MN//GSbIHTSxoKKq66e5KMs6M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo1oSFRXOlWAoZyJmlomeW0lWkKIuH0MRncTP3HIdWGKXlvRxmNBfQkSxkB66Q46iegIyVoDzqkU635dX8GvEyCgtRQgWan+hV1FckFlZZwMKYd+JmNx6AtI5xOKlFuaAZkAD3adlSCoCYez46e4BOndHGqtCtp8Uz9PTEGYcxIJK5TgO2bRW8q/ue1c5texmMms9xSSeaL0pxjq/A0AdxlmhLLR44A0czdikkfNBDrcqq4EILFl5dJeFa/qgd357XGdZFGGR2hY3SKAnSBGugWNVGICHpCz+gVvXlD78V79z7mrSWvmDlEf+B9/gA5BJHw</latexit>

�c/2
<latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit>

Cavity
mode

<latexit sha1_base64="uRpKvZavLzbZGBrySX4ZFFqZM3c=">AAACGHicbVDLSsNAFJ3UV62vqks3wSK4qkk3uix247KCfUBTymRy0w6dTMLMTbGEfoYbf8WNC0XcduffOH0I2npg4HDOudy5x08E1+g4X1ZuY3Nreye/W9jbPzg8Kh6fNHWcKgYNFotYtX2qQXAJDeQooJ0ooJEvoOUPazO/NQKleSwfcJxAN6J9yUPOKBqpV7zyfOhzmTGQCGriITyiDrMaHXEce14UBzDxQAY/gV6x5JSdOex14i5JiSxR7xWnXhCzNDLjTFCtO66TYDejCjkTMCl4qYaEsiHtQ8dQSSPQ3Wx+2MS+MEpgh7EyT6I9V39PZDTSehz5JhlRHOhVbyb+53VSDG+6GZdJiiDZYlGYChtje9aSHXAFDMXYEMoUN3+12YAqykwHumBKcFdPXifNStl1yu59pVS9XdaRJ2fknFwSl1yTKrkjddIgjDyRF/JG3q1n69X6sD4X0Zy1nDklf2BNvwHdqaIk</latexit><latexit sha1_base64="uRpKvZavLzbZGBrySX4ZFFqZM3c=">AAACGHicbVDLSsNAFJ3UV62vqks3wSK4qkk3uix247KCfUBTymRy0w6dTMLMTbGEfoYbf8WNC0XcduffOH0I2npg4HDOudy5x08E1+g4X1ZuY3Nreye/W9jbPzg8Kh6fNHWcKgYNFotYtX2qQXAJDeQooJ0ooJEvoOUPazO/NQKleSwfcJxAN6J9yUPOKBqpV7zyfOhzmTGQCGriITyiDrMaHXEce14UBzDxQAY/gV6x5JSdOex14i5JiSxR7xWnXhCzNDLjTFCtO66TYDejCjkTMCl4qYaEsiHtQ8dQSSPQ3Wx+2MS+MEpgh7EyT6I9V39PZDTSehz5JhlRHOhVbyb+53VSDG+6GZdJiiDZYlGYChtje9aSHXAFDMXYEMoUN3+12YAqykwHumBKcFdPXifNStl1yu59pVS9XdaRJ2fknFwSl1yTKrkjddIgjDyRF/JG3q1n69X6sD4X0Zy1nDklf2BNvwHdqaIk</latexit><latexit sha1_base64="uRpKvZavLzbZGBrySX4ZFFqZM3c=">AAACGHicbVDLSsNAFJ3UV62vqks3wSK4qkk3uix247KCfUBTymRy0w6dTMLMTbGEfoYbf8WNC0XcduffOH0I2npg4HDOudy5x08E1+g4X1ZuY3Nreye/W9jbPzg8Kh6fNHWcKgYNFotYtX2qQXAJDeQooJ0ooJEvoOUPazO/NQKleSwfcJxAN6J9yUPOKBqpV7zyfOhzmTGQCGriITyiDrMaHXEce14UBzDxQAY/gV6x5JSdOex14i5JiSxR7xWnXhCzNDLjTFCtO66TYDejCjkTMCl4qYaEsiHtQ8dQSSPQ3Wx+2MS+MEpgh7EyT6I9V39PZDTSehz5JhlRHOhVbyb+53VSDG+6GZdJiiDZYlGYChtje9aSHXAFDMXYEMoUN3+12YAqykwHumBKcFdPXifNStl1yu59pVS9XdaRJ2fknFwSl1yTKrkjddIgjDyRF/JG3q1n69X6sD4X0Zy1nDklf2BNvwHdqaIk</latexit><latexit sha1_base64="uRpKvZavLzbZGBrySX4ZFFqZM3c=">AAACGHicbVDLSsNAFJ3UV62vqks3wSK4qkk3uix247KCfUBTymRy0w6dTMLMTbGEfoYbf8WNC0XcduffOH0I2npg4HDOudy5x08E1+g4X1ZuY3Nreye/W9jbPzg8Kh6fNHWcKgYNFotYtX2qQXAJDeQooJ0ooJEvoOUPazO/NQKleSwfcJxAN6J9yUPOKBqpV7zyfOhzmTGQCGriITyiDrMaHXEce14UBzDxQAY/gV6x5JSdOex14i5JiSxR7xWnXhCzNDLjTFCtO66TYDejCjkTMCl4qYaEsiHtQ8dQSSPQ3Wx+2MS+MEpgh7EyT6I9V39PZDTSehz5JhlRHOhVbyb+53VSDG+6GZdJiiDZYlGYChtje9aSHXAFDMXYEMoUN3+12YAqykwHumBKcFdPXifNStl1yu59pVS9XdaRJ2fknFwSl1yTKrkjddIgjDyRF/JG3q1n69X6sD4X0Zy1nDklf2BNvwHdqaIk</latexit>
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<latexit sha1_base64="aSCEPLw2MexJWn7QHVUe4Xof8+c="></latexit><latexit sha1_base64="aSCEPLw2MexJWn7QHVUe4Xof8+c="></latexit><latexit sha1_base64="aSCEPLw2MexJWn7QHVUe4Xof8+c="></latexit><latexit sha1_base64="aSCEPLw2MexJWn7QHVUe4Xof8+c="></latexit>



Ensemble-cavity Hamiltonian
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F.H.M. Faisal, Theory of multiphoton processes, Plenum press NY, 1987
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<latexit sha1_base64="XLchz3HyEU/cK4JC9xcF0ETZao0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9Un4zQ</latexit><latexit sha1_base64="XLchz3HyEU/cK4JC9xcF0ETZao0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9Un4zQ</latexit><latexit sha1_base64="XLchz3HyEU/cK4JC9xcF0ETZao0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9Un4zQ</latexit><latexit sha1_base64="XLchz3HyEU/cK4JC9xcF0ETZao0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9Un4zQ</latexit>

y
<latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit>
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<latexit sha1_base64="3IRHT1v1kWoG4soqaQiIe8grnP0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Qg19Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9XpYzS</latexit><latexit sha1_base64="3IRHT1v1kWoG4soqaQiIe8grnP0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Qg19Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9XpYzS</latexit><latexit sha1_base64="3IRHT1v1kWoG4soqaQiIe8grnP0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Qg19Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9XpYzS</latexit><latexit sha1_base64="3IRHT1v1kWoG4soqaQiIe8grnP0=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMLbQhrLZTtu1m03Y3Qg19Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/Wbj6g0j+WdGScYRHQgeZ8zaqzUeOqWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Og/PivDsf89aCk88cwh84nz9XpYzS</latexit>
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<latexit sha1_base64="6dMUD2eqyE1gEjzoG4fq8p64pXU=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN6CXjxGcDWQXULvZDYZMo91ZjYQQr7DiwcVr/6MN//GSbIHTSxoKKq66e5KMs6M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo1oSFRXOlWAoZyJmlomeW0lWkKIuH0MRncTP3HIdWGKXlvRxmNBfQkSxkB66Q46iegIyVoDzqkU635dX8GvEyCgtRQgWan+hV1FckFlZZwMKYd+JmNx6AtI5xOKlFuaAZkAD3adlSCoCYez46e4BOndHGqtCtp8Uz9PTEGYcxIJK5TgO2bRW8q/ue1c5texmMms9xSSeaL0pxjq/A0AdxlmhLLR44A0czdikkfNBDrcqq4EILFl5dJeFa/qgd357XGdZFGGR2hY3SKAnSBGugWNVGICHpCz+gVvXlD78V79z7mrSWvmDlEf+B9/gA5BJHw</latexit><latexit sha1_base64="6dMUD2eqyE1gEjzoG4fq8p64pXU=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN6CXjxGcDWQXULvZDYZMo91ZjYQQr7DiwcVr/6MN//GSbIHTSxoKKq66e5KMs6M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo1oSFRXOlWAoZyJmlomeW0lWkKIuH0MRncTP3HIdWGKXlvRxmNBfQkSxkB66Q46iegIyVoDzqkU635dX8GvEyCgtRQgWan+hV1FckFlZZwMKYd+JmNx6AtI5xOKlFuaAZkAD3adlSCoCYez46e4BOndHGqtCtp8Uz9PTEGYcxIJK5TgO2bRW8q/ue1c5texmMms9xSSeaL0pxjq/A0AdxlmhLLR44A0czdikkfNBDrcqq4EILFl5dJeFa/qgd357XGdZFGGR2hY3SKAnSBGugWNVGICHpCz+gVvXlD78V79z7mrSWvmDlEf+B9/gA5BJHw</latexit><latexit sha1_base64="6dMUD2eqyE1gEjzoG4fq8p64pXU=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN6CXjxGcDWQXULvZDYZMo91ZjYQQr7DiwcVr/6MN//GSbIHTSxoKKq66e5KMs6M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo1oSFRXOlWAoZyJmlomeW0lWkKIuH0MRncTP3HIdWGKXlvRxmNBfQkSxkB66Q46iegIyVoDzqkU635dX8GvEyCgtRQgWan+hV1FckFlZZwMKYd+JmNx6AtI5xOKlFuaAZkAD3adlSCoCYez46e4BOndHGqtCtp8Uz9PTEGYcxIJK5TgO2bRW8q/ue1c5texmMms9xSSeaL0pxjq/A0AdxlmhLLR44A0czdikkfNBDrcqq4EILFl5dJeFa/qgd357XGdZFGGR2hY3SKAnSBGugWNVGICHpCz+gVvXlD78V79z7mrSWvmDlEf+B9/gA5BJHw</latexit><latexit sha1_base64="6dMUD2eqyE1gEjzoG4fq8p64pXU=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN6CXjxGcDWQXULvZDYZMo91ZjYQQr7DiwcVr/6MN//GSbIHTSxoKKq66e5KMs6M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo1oSFRXOlWAoZyJmlomeW0lWkKIuH0MRncTP3HIdWGKXlvRxmNBfQkSxkB66Q46iegIyVoDzqkU635dX8GvEyCgtRQgWan+hV1FckFlZZwMKYd+JmNx6AtI5xOKlFuaAZkAD3adlSCoCYez46e4BOndHGqtCtp8Uz9PTEGYcxIJK5TgO2bRW8q/ue1c5texmMms9xSSeaL0pxjq/A0AdxlmhLLR44A0czdikkfNBDrcqq4EILFl5dJeFa/qgd357XGdZFGGR2hY3SKAnSBGugWNVGICHpCz+gVvXlD78V79z7mrSWvmDlEf+B9/gA5BJHw</latexit>

�c/2
<latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit><latexit sha1_base64="l+oQ6rMQE5UVXjnSnxSOggtGA98=">AAAB8XicbVBNSwMxFMz6WetX1aOXYBE81d0iqLeiF48VXFvYLiWbzbah2WRJ3gpl6c/w4kHFq//Gm//GtN2Dtg4Ehpl55L2JMsENuO63s7K6tr6xWdmqbu/s7u3XDg4fjco1ZT5VQuluRAwTXDIfOAjWzTQjaSRYJxrdTv3OE9OGK/kA44yFKRlInnBKwEpBT9hoTPr0vNmv1d2GOwNeJl5J6qhEu1/76sWK5imTQAUxJvDcDMKCaOBUsEm1lxuWEToiAxZYKknKTFjMVp7gU6vEOFHaPgl4pv6eKEhqzDiNbDIlMDSL3lT8zwtySK7CgsssBybp/KMkFxgUnt6PY64ZBTG2hFDN7a6YDokmFGxLVVuCt3jyMvGbjeuGd39Rb92UbVTQMTpBZ8hDl6iF7lAb+YgihZ7RK3pzwHlx3p2PeXTFKWeO0B84nz8BtZCc</latexit>
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mode
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used in Ref. 4 where the experimental IR spectrum of the
system was reported together with the calculation of relevant
excited-vibrational states.

As will be discussed later, H5O2
+ features several

symmetry-equivalent minimum energy structures and large-
amplitude motions between different regions connected by
low energy barriers. For such systems curvilinear coordi-
nates, e.g., bond-bond angle, dihedral angle, or internal rota-
tion coordinates, offer an advantage over rectilinear coordi-
nates since they provide a physically meaningful description
of the different large-amplitude molecular motions. As a re-
mark, an attempt was made to describe the system by a set of
rectilinear coordinates, since they result in a simple expres-
sion of the kinetic energy operator !KEO". The resulting
Hamiltonian was unsuccessful in describing various large-
amplitude displacements, which resulted in abandonment of
such an approach and introduction of a curvilinear-
coordinates-based Hamiltonian. When deriving the KEO for
a Hamiltonian in curvilinear coordinates one may define
those in terms of rectilinear atom motions and use standard
differential calculus to obtain the desired expression.13 This
approach becomes extremely complex and error prone al-
ready for systems of a few atoms. Another possibility is to
use an approximate KEO where some cross terms are ne-
glected, thus simplifying the derivation. In this case, how-
ever, an uncontrolled source of error is introduced in the
calculation. These drawbacks are overcome by employing
the polyspherical approach14–16 when defining the coordinate
set and deriving the corresponding KEO. In the polyspherical
method the system is described by a set of vectors of any
kind !e.g., Jacobi, valence, etc.". The kinetic energy is given
in terms of the variation in length and orientation of these
vectors; the latter is defined by angles with respect to a body
fixed frame. Following the polyspherical method the KEO of
the system at hand is derived in a systematic way without use
of differential calculus. The polyspherical approach has al-
ready been discussed in a general framework as well as for
some molecular systems !see, for instance, Refs. 14–17". In
this paper the full derivation of the KEO in a set of poly-
spherical coordinates is illustrated for the H5O2

+ cation and
all the key steps are carefully discussed. The derivation is
followed step by step for this rather complex system, thus
providing the basic guidelines to be followed for the deriva-
tion of KEOs for complex molecular systems and clusters.

In quantum-dynamical wave-function-based studies, as
the one being introduced here, it is convenient to represent
the operators on a discrete variable representation !DVR"
grid, which in the multidimensional case is the direct product
of one-dimensional DVRs. The potential operator is then
given by the value of the PES at each point of the grid. In the
present case, however, the resulting primitive grid has more
than 1015 points. This number makes clear that the potential
must be represented in a more compact form to make the
calculations feasible. Algorithms exist which take advantage
of the fact that correlation usually involves the concerted
evolution of only a small number of coordinates as compared
to the total number. Hierarchical representations of the PES
are then constructed including potential-function terms up to

a given number of coordinates.18–20 We discuss here a varia-
tion of a hierarchical representation of the PES in which the
coordinates are grouped together into modes, and the modes
are the basic units that define the hierarchical expansion. It
will be shown that this approach allows for a fast conver-
gence of the PES representation if the modes are defined as
groups of the most strongly correlated coordinates.

The present work provides new reference results on the
properties of the ground vibrational state of H5O2

+. The con-
vergence of the given results is established by comparison to
the DMC results12 on the reference PES of Huang et al.7

These results, together with the Hamiltonian defined here, set
also the theoretical and methodological framework used in
the companion paper21 where the IR spectrum and vibra-
tional dynamics of H5O2

+ are analyzed.
The paper is organized as follows. Section II presents a

brief description of the multiconfiguration time-dependent
Hartree !MCTDH" method. Section III details the construc-
tion of the Hamiltonian operator for the H5O2

+ system. The
derivation of the KEO is discussed in Sec. III A, while the
construction of the potential is detailed in Sec. III B. Section
IV A discusses the calculation of the ground vibrational state
of the system and gives a comparison to available results. In
Sec. IV B some properties of the system in relation to its
ground vibrational-state wave function are discussed. In Sec.
IV C the quality of the potential expansion is analyzed and
discussed. Section V provides some general conclusions.

II. BRIEF DESCRIPTION OF THE MCTDH
METHOD

The MCTDH method22–25 is a general algorithm to solve
the time-dependent Schrödinger equation. The MCTDH
wave function is expanded in a sum of products of so-called
single-particle functions !SPFs". The SPFs, !!Q , t", may be
one- or multidimensional functions and, in the latter case, the
coordinate Q is a collective one, Q= !qk , . . . ,ql". As the SPFs
are time dependent, they follow the wave packet and often a
rather small number of SPFs suffices for convergence.

The ansatz for the MCTDH wave function reads

" !q1, . . . ,q f,t" # " !Q1, . . . ,Qp,t"

= $
j1

n1

¯ $
jp

np

Aj1,. . .,jp
!t"%

#=1

p

! j#
!#"!Q#,t"

= $
J

AJ$J, !1"

where f denotes the number of degrees of freedom and p the
number of MCTDH particles, also called combined modes.
There are n# SPFs for the #th particle. The AJ#Aj1,. . .,j f

de-
note the MCTDH expansion coefficients and the configura-
tions, or Hartree products, $J are products of SPFs, implic-
itly defined by Eq. !1". The SPFs are finally represented by
linear combinations of time-independent primitive basis
functions or DVR grids.

The MCTDH equations of motion are derived by apply-
ing the Dirac-Frenkel variational principle to the ansatz,
Eq. !1". After some algebra, one obtains
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time propagation of nuclear wave packets in molecular quan-
tum dynamics [22,23], to treat the real-time dynamics of the
SIAM. The MCTDH method provides a route to represent the
wave function with a minimal set of time-dependent basis func-
tions that comove with the evolving state. This feature can lead
to a tremendous reduction in the configuration space. More-
over, the more powerful extension of the MCTDH method, the
multilayer multiconfiguration time-dependent Hartree (ML-
MCTDH) method [24– 26], allows for well-adapted tree-tensor
network decompositions of the many-body wave function.

While MCTDH propagation schemes have recently been
used to study transport in the Anderson and Anderson-Holstein
model [27,28], the requirements for a nonequilibrium DMFT
calculation are often quite demanding: The Hamiltonian
representation of the DMFT impurity model typically implies
strongly time-dependent parameters, the regime of interest
includes strong Coulomb interactions, and, in particular, a fast
calculation is required because one needs to perform a large
number of simulations to obtain the impurity Green’s function
as a function of two time variables. In order to judge the
usefulness of the MCTDH method for nonequilibrium DMFT
it is thus important to provide a comparison of the numerical
performance of the method, i.e., to analyze the ability of the
ansatz to compress the SIAM wave function in the typical
parameter regime relevant for DMFT and thus to improve
on the exponential increase in the numerical effort on the
simulation time which we have described above. This is one
main goal of this paper.

The article is organized as follows. In Sec. II, we give
a brief overview of the nonequilibrium DMFT and outline
the mapping to a SIAM underlying the Hamiltonian-based
impurity solver. We then introduce the MCTDH method in
Sec. II B and discuss its implementation using the Fock-space
formalism in Sec. II C. Thereafter, in Sec. III, we present
numerical results to assess the performance of the MCTDH
method as an impurity solver in the context of DMFT. Finally,
Sec. IV provides a general conclusion.

II. THEORETICAL FRAMEWORK

In order to combine the nonequilibrium DMFT and the
MCTDH method, which we propose as impurity solver, we
first give a brief introduction to the DMFT framework. For a
comprehensive introduction to nonequilibrium DMFT and its
applications the reader is referred to Ref. [9].

From a general perspective, we are interested in the real-
time evolution of a lattice quantum many-body system like the
single-band Hubbard model,

H (t) =
∑

ijσ

tij (t) c
†
iσ cjσ + U (t)

∑

i

(
ni↑ − 1

2

)(
ni↓ − 1

2

)
,

(1)

which is initially in thermodynamic equilibrium at temperature
T = 1/β and evolves unitarily under the time-dependent
Hamiltonian H (t). In Eq. (1), the operator c

†
iσ (ciσ ) creates

(annihilates) an electron with spin σ on site i of the crystal lat-
tice, niσ is the spin-resolved density, tij (t) is the hopping matrix
element between site i and site j , and U (t) denotes the local
Coulomb repulsion. Below, we adopt a parametrized model

U

Λσ

(a) (b)

Qi

U
V σ

01

V σ
02

V σ
03

V σ
04

V σ
05

V σ
06

|χ5σ

FIG. 1. (Color online) (a) DMFT impurity problem according
to the action of Eq. (3). Arrows illustrate the effect of the two-
time hybridization function #σ (t,t ′), which describes all possible
processes where a particle of spin σ jumps at time t ′ from the
interacting impurity site (red) to a lattice site i (green), propagates
forward or backward in time from site i to site j , and at a time t

jumps back to the impurity. (b) Representation of the DMFT bath by
a single-impurity Anderson model (SIAM) with six bath orbitals and
hopping matrix elements V σ

0l, l ! 1. The variable Q1 illustrates the
combination of physical degrees of freedom into combined modes
according to the MCTDH ansatz of Eq. (19).

where energies (times) are measured in terms of the hopping
(inverse hopping) amplitude (! = 1). For practical material
simulations, tij and U could in principle be determined in an
ab initio manner, which is standard for DMFT simulations at
equilibrium [29– 31]. The unit of time !/|tij | would be between
20 fs for narrow-band organic Mott insulators [2] and a few
femtoseconds for transition metal oxides with a bandwidth in
the electron volt range [32].

A. Nonequilibrium DMFT and Hamiltonian-based
impurity solvers

The central task of nonequilibrium DMFT based on the
Keldysh formalism [33] is to compute the local contour-
ordered Green’s function,

Gσ (t,t ′) = − i⟨TCcσ (t)c†σ (t ′)⟩Sloc , (2)

of an effective single-site impurity model, which exactly
replaces the original translationally invariant lattice problem,
(1), in the limit of an infinite lattice coordination (and
represents an approximation for finite dimensions). We follow
Ref. [9] for the notation of contour-ordered functions, i.e.,
time arguments lie on the L-shaped Keldysh contour C, and
⟨TC . . .⟩Sloc ≡ Tr[TCe

Sloc . . .]/Tr[TCe
Sloc ] denotes the contour-

ordered expectation value. The action Sloc of the effective
model is illustrated in Fig. 1(a) and is given by

Sloc =− i

∫

C
dt

[
U (t)

(
n↑(t) − 1

2

)(
n↓(t) − 1

2

)
− µ

∑

σ

nσ (t)
]

− i

∫

C

∫

C
dt dt ′

∑

σ

#σ (t,t ′)c†σ (t)cσ (t ′), (3)

where the first part contains the Hamiltonian of an isolated
site of the original lattice at a chemical potential µ, and the
second part connects the site to a noninteracting continuous
bath which, at nonequilibrium, is defined by the hybridization
function #σ (t,t ′). In single-site DMFT, the bath must be
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FIG. 9. Tree structure used in most of the ML-MCTDH simulations of 24D
pyrazine. The maximum depth of the tree is five layers, and the first one
separates the 24 vibrational coordinates and the discrete electronic degree of
freedom. The number of SPFs denoted N4 need not be necessarily the same,
and in fact in some of the ML-MCTDH simulations they are chosen to be
different. The same is true for the three N5’s, which can be different. For the
fast ML-1 calculation a sixth layer was added, see text.

division is accomplished by adding a further (a sixth) layer to
the tree depicted in Fig. 9.

For nonadiabatic systems with more than one electronic
state MCTDH is often used in its multiset formulation,3–5 in
which different sets of SPFs are used for each electronic DOF.
All pyrazine MCTDH calculations discussed here were done
using the multiset formalism. In the multiset formalism the
SPFs of each state are optimal for that state, so that a smaller
number of SPFs per state are needed than in a single-set cal-
culation. The computational cost grows exponentially with
the product of SPFs in each state, but linearly with the num-
ber of SPFs in different electronic states, which makes multi-
set calculations often advantageous with respect to single-set
ones for the same system. In ML-MCTDH, a multiset formu-
lation would be extremely cumbersome because one would
end up with several tree structures to be specified, one for
each electronic state, and a much more complex algorithm.
On the other hand, the favorable scaling of ML-MCTDH with
the number of DOF makes it unnecessary to use a multiset
ML formulation. In simulations of nonadiabatic systems with
ML-MCTDH the electronic DOF is hence just another coor-
dinate that indexes the electronic states, as in usual single-
set MCTDH calculations, and the ML-MCTDH algorithm re-
mains unchanged. Consequently, in constructing the ML tree,
one is free to group the electronic DOF in any convenient
way with other coordinates and set it in any level of the tree
where it may seem appropriate. For example, if only a subset
of coordinates couple the different electronic states and the
rest act as a bath, it may make sense to group the electronic
DOF with the coordinates that control the nonadiabatic cou-
pling, and then the system-bath separation can be placed one
level above. In our simulations, the top layer contains coor-
dinates Qvib, qel, where Qvib groups the 24 vibrational modes
of the system and qel denotes the electronic DOF. Qvib is fur-
ther divided into two groups of coordinates, one containing
modes ν10a, ν6a, ν1, ν9a, ν8a and the other one containing the
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FIG. 10. Absolute value of the autocorrelation function for the 24D pyrazine
calculations. The numeration of the calculations is consistent with Table I.
(a) Best MCTDH result and two best ML-MCTDH results from 0 to 300 fs.
(b) Detailed view of the recurrences between 20 and 70 fs for all reported
MCTDH simulations and the best ML-MCTDH simulation, and (c) for the
two worst and two best converged ML-MCTDH runs. In the key, ML is for
ML-MCTDH.

rest of modes. Modes ν10a, ν6a, ν1, ν9a define the “system”
in 4D models of pyrazine,6 while the rest have been usually
termed “bath” modes. Therefore, the first branching of the tree
after separating electronic and vibrational coordinates can be
understood as a system-bath separation. The resulting system
and bath coordinates are further divided until modes of a man-
ageable size are reached, as seen in Fig. 9.

Table I presents some results for a set of ML-MCTDH
simulations and three different MCTDH reference calcula-
tions. The calculation named here MCTDH-1 was reported
in Ref. 6. The MCTDH-2 result was a MCTDH reference cal-
culation in Ref. 55, while the MCTDH-3 calculation is a new
reference result for this system and corresponds to the largest
MCTDH calculation reported for pyrazine to date. All simu-
lations were run up to a propagation time of 150 fs.
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downward. To illustrate this let us refer to a simple 4D exam-
ple and the operator summand

Ĥr = ĥ prim;1
r · 1̂prim;2

r · ĥ prim;3
r · ĥ prim;4

r . (20)

The considered tree structure has four primitive nodes
(3; 1, 1), (3; 1, 2), (3; 2, 1), and (3; 2, 2)with h -terms ĥ 3;1,1

r ,
1̂3;1,2

r , ĥ 3;2,1
r , and ĥ 3;2,2

r , which are the matrix representation
of the primitive product terms in Eq. (20). The two nodes at
the intermediate layer, namely, (2; 1) and (2; 2), have there-
fore h -terms ĥ 2;1,1

r and 1̂2;1,2
r for node (2; 1) and h -terms ĥ 2;2,1

r
and ĥ 2;2,2

r for node (2; 2). The top node (1; ) has h -terms ĥ 1;1
r

and ĥ 1;2
r . Only in the case that both ĥ 2;1,1

r and 1̂2;1,2
r would have

been unit operators, had ĥ 1;1
r been marked as a unit operator as

well. Now we turn to the identification of noncorrelated terms
starting from the top of the tree. Ĥr is marked as correlated
in node (1; ) because both ĥ 1;1

r and ĥ 1;2
r are different from the

unit operator. At first sight, the Ĥr term could be flagged as
noncorrelated in node (2; 1) because only one of the h -terms is
different from unity. However, the parent node had this term
marked as correlated, and therefore Ĥr is marked as corre-
lated in node (2; 1). The reason why this happens is that Ĥr

acts also on node (2; 2), which is in another branch of the tree.
It is then clear that a convenient way to spot situations of this
kind is to proceed recursively from the top of the tree, as illus-
trated. Ultimately, the Ĥr term is marked correlated in node
(2; 1) because the mean-field matrix elements ⟨Ĥ2;1,1

r ⟩2;1,1
m,n and

⟨Ĥ2;1,2
r ⟩2;1,2

m,n correlate the motion of SPFs ϕ2;1,1
j and ϕ2;1,2

j with
the dynamics proceeding in node (2; 2) and below. The cou-
pling to the dynamics in the other branch arises from the re-
lation of the mean-field elements just mentioned to the mean-
fields ⟨Ĥ1;1

r ⟩1;1
m,n in the top node, as shown in Eq. (18).

Once the noncorrelated terms have been identified for
each node, one can exploit, in the same way as in standard
MCTDH, that for them the mean-field matrix elements be-
come identical to the elements of the density matrix

〈
1̂l;κ1,...,κl

〉l;κ1,...,κl

mn ≡ (ρl;κ1,...,κl )mn. (21)

Hence, for a particular node with Ĥr terms 1 to s noncorre-
lated, and terms s + 1 to t correlated, Eq. (7) can be rewritten
as

i
∂ϕz,κl

n

∂t
=

(
1 − P̂ z

κl

)
⎛

⎝
s∑

q =1

cq · ĥ z,κl
q +

∑

j,m

(ρz,κl )− 1
nj ·

×
t∑

r=s+1

cr ·
〈
Ĥz,κl

r

〉z,κl

jm · ĥ z,κl
r

)

ϕz,κl
m , (22)

which is the EOM for the SPFs on which our implementation
is based. The EOM for the coefficients follows directly from
this equation and Eq. (10)

∂ Az
m;J

∂t
=

〈
%z

J |
∂ϕ

z− 1,κl− 1
n

∂t

〉
. (23)

There is no contribution from ∂%z
J /∂t because, due to the

projector, the SPFs are orthogonal to their time derivatives.
Hence one may write compactly

∂ Az
n;J

∂t
=

∑

K

(
δJ K −

∑

j

Az
j ;J A∗z

j ;K

) ∑

m,L

Mz
n,m;K L Az

m;L , (24)

where a detailed expression for the matrix Mz
nm;J L follows

from Eqs. (10), (22), and (23).
As a final comment, it is worth mentioning that in large

systems with groups of coordinates strongly correlated among
them but weakly correlated to other groups, i.e., with some
sort of locality, the identification of the correlated terms node
by node may become very important. In such cases there will
be many correlated terms in nodes at lower layers, but less of
them as one proceeds up to the top of the tree. Such an exam-
ple is given by the HH model to be introduced below, where
each harmonic oscillator is coupled only to its next neigh-
bors. For similar reasons, when dealing with system-bath
Hamiltonians with ML-MCTDH, it may be advantageous in
most cases to separate system and bath already at the top
layer.

III. RESULTS AND DISCUSSION

The ML-MCTDH algorithm and implementation de-
scribed above are applied to two paradigmatic systems. On the
one hand we simulate the HH model for various dimension-
alities, and on the other hand we test our implementation on
the pyrazine system using the second-order vibronic-coupling
Hamiltonian of Ref. 6.

A. Henon–Heiles

The HH Hamiltonian

Ĥ = ω

2

f∑

κ=1

(
− ∂2

∂q 2
κ

+ q 2
κ

)
+ λ

f − 1∑

κ=1

(
q 2

κ q κ+1 − 1
3

q 3
κ+1

)
,

(25)

written here in dimensionless units, offers a convenient play-
ground to investigate the convergence properties and perfor-
mance of ML-MCTDH. The HH model was used in Ref. 48
to benchmark the MCTDH method and the same Hamiltonian
with similar parameters is used here for the benchmarking of
ML-MCTDH. For all simulations we set ω = 1. The degree
of anharmonicity and coupling are controlled by the single
parameter λ, for which different values are chosen. The ini-
tial amount of energy in the system is easily controlled by the
position at which the initial wavepacket is centered for each
degree of freedom. The initial wavepacket is always taken as
a Hartree product of Gaussian functions of width correspond-
ing to the ground vibrational state of the harmonic part of the
Hamiltonian. Initially, all momenta are set to zero, ⟨ p κ⟩ = 0,
and similarly all positions, except for a few coordinates which
are displaced by two length units with respect to q κ = 0. The
HH Hamiltonian in Eq. (25) has dissociative channels due to
the cubic terms, which are accessible in the energy range of
the reported simulations. To avoid reflections from the grid
edges, the Hamiltonian is augmented with a complex absorb-
ing potential (CAP) as H = T + V − iW . Further details on
the CAP used are found in Ref. 48. A sine-DVR (for discrete
variable representation) primitive basis with points between
− 9 and 7 length units and N = 24 grid points is used for
all coordinates throughout the HH simulations. All propaga-
tions on HH models are carried on up to 30 time units, which
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iȦJ = !
L

"!J#H#!L$ AL, % 2&

i!̇% "& = % 1 − P% "&&% "% "&&−1"H$ % "&!% "&, % 3&

where a vector notation, !% "&= % #1
% "& , . . . ,#n "

% "&&T, is used. De-
tails on the derivation, the definitions of the mean field
"H$ % "&, the density "% "& and the projector P% "&, as well as more
general results, can be found in Refs. 23– 25. Here and in the
following %except for Sec. III& we use a unit system with
$=1.

The MCTDH equations conserve the norm and, for time-
independent Hamiltonians, the total energy. MCTDH simpli-
fies to time-dependent Hartree when setting all n "=1. In-
creasing the n " recovers more and more correlation, until
finally, when n " equals the number of primitive functions,
the standard method % i.e., propagating the wave packet on
the primitive basis& is used. It is important to note that
MCTDH uses variationally optimal SPFs, because this en-
sures early convergence.

The solution of the equations of motion requires to build
the mean fields at every time step. A fast evaluation of the
mean fields is hence essential. To this end the Hamiltonian is
written as a sum of products of monoparticle operators:

H = !
%=1

s

c%'
"=1

p

hr
% "&, % 4&

where hr
% "& operates on the "th particle only and where the c%

are numbers. In this case the matrix elements of the Hamil-
tonian can be expressed by a sum of products of monomode
integrals, the evaluation of which is fast.

"!J#H#!L$ = !
%=1

s

c%'
"=1

p

"# j"
#h%

% "&##l"
$ . % 5&

Similar expressions apply to the matrix of mean fields "H$ % "&.
For further information on the MCTDH method, see Refs.
23– 26.

III. SYSTEM HAMILTONIAN

A. Kinetic energy operator for H5O2
+

The derivation of the exact kinetic energy operator for
H5O2

+ is based on a polyspherical approach which has been
devised in previous articles.14– 17,27,28 This approach can be
seen as a very efficient way to obtain kinetic energy opera-
tors for the family of polyspherical coordinates. The formal-
ism can be applied whatever the number of atoms and what-
ever the set of vectors: Jacobi, Radau, valence, satellite, etc.
The formalism is not restricted to total J=0 and hence the
operator may include overall rotation and Coriolis coupling.

The protonated water dimer system is described by six
Jacobi vectors. The choice of the Jacobi vectors is not unique
and several clustering schemes are possible; one natural
choice for H5O2

+ is given in Fig. 1.
The polyspherical approach straightforwardly provides

the expression of the kinetic energy operator in terms of the
angular momenta associated with the vectors describing the
system. Here we use the technique of “separation into two
subsystems” which is described in Ref. 15 (see Eq. %37&
there). The full kinetic energy operator reads %we use the
notation !x=! /!x and !x

2=!2 /!x2 throughout the paper&

T̂ = *−
$2

2&R

1
R

!R
2R+ +

% J†· J+ % LA + LB + l&2 − 2% LA + LB + l& · J&E2

2&RR2 + !
i=1

2 *−
$2

2&iA

1
RiA

!RiA

2 RiA+
+

% LA
2 + L1A

† · L1A − 2LA · L1A&BFA

2&2AR2A
2 +

% L1A
† · L1A&BFA

2&1AR1A
2 + !

i=1

2 *−
$2

2&iB

1
RiB

!RiB

2 RiB+ +
% LB

2 + L1B
† · L1B − 2LB · L1B&BFB

2&2BR2B
2

+
% L1B

† · L1B&BFB

2&1BR1B
2 −

$2

2m

1
r
!r

2r +
% l2&E2

2mr2 , % 6&

with

• R, R1A, R2A, R1B, R2B, and r, are the lengths of the
vectors R, R1A, R2A, R1B, R2B, and r, respectively.

• &1A% B&=mO2mH / % mO+2mH&, &2A% B&=mH /2, &R=mO

+2mH /2, and m=2mH% mO+2mH& /2mO+5mH.

• L1A% B& is the angular momentum associated with R1A% B&.

• L2A% B& is the angular momentum associated with R2A% B&

and LA% B&% =L1A% B&+L2A% B&& is the total angular momen-
tum associated with monomer A% B&.

• l is the angular momentum associated with the proton.

FIG. 1. Jacobi description of the H5O2
+ system. The vector R connects the

two centers of mass of the water monomers. The vector r connects the
center of mass of the water dimer with the central proton.
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and the mean-field matrices ⟨ṽ2;1
ν;2⟩ are calculated as

〈
ṽ2;1

ν;2

〉
i,j

= 1
N

∑

n⃗|N− 2

∑

p,q

Pn⃗(i, p)Pn⃗(j, q)
(
A1

n⃗+î+p̂

)∗
A1

n⃗+ĵ+q̂

×
〈
φ2;1

p

∣∣v̂2
ν

∣∣φ2;1
q

〉
. (33)

Assuming that the one-body operators ĥ, v̂i
ν (i = 1,2)

are also given in a product form with respect to the primi-
tive DOF, these operators can be expressed with respect to
the logical DOF of each layer on the layers below the particle
layer (cf. Ref. 8), e.g.,

ĥα;κ =
∑

µ

Dµ

∏

κ

ĥα;κ
µ . (34)

Here, ĥα;κ
µ is an operator acting on the (α;

κ) DOF, and can be obtained recursively by
(ĥα;κ

µ )ij = ⟨φα;κ
i |

∏
ν∈Mα;κ ĥα+1;ν

µ |φα;κ
j ⟩. Then the density

and mean-field matrices of the logical DOF below the
particle layer are generated the same way as in ML-MCTDH,
which enables one to apply the well-known recursion
schemes.8, 9 The equations of motion can then be obtained
by substituting the related operators, density matrices, and
mean-field matrices to Eq. (13), which turns out to be general
for both the species and particle ML-MCTDHB.

C. ML-MCTDHB for general bosonic systems

In this section, we demonstrate the general ML-
MCTDHB theory which is a combination of the species
ML-MCTDHB and particle ML-MCTDHB. The general
ML-MCTDHB approach extends our study to bosonic
mixtures in high-dimensional systems and even mixed-
dimensional systems. As an example, we consider a three-
species bosonic mixture in three-dimensional space, and the
three species are again named as A, B, and C bosons.
First, a tree diagram related to this three-species mixture
is given in Figure 3. This three-species mixture is differ-
ent from the mixture in Figure 1 by the fact that the A and

FIG. 3. A tree diagram of the combined treatment of the species and parti-
cle ML-MCTDHB for a three-species bosonic system. The three species are
again labeled as A, B, and C bosons as in Figure 1. In contrast to that exam-
ple, the bosons of all species may move in three-dimensional space here.

B bosons have three primitive DOF in Figure 3. Despite
the difference, the tree diagrams for both mixtures have the
same structure from top to particle layer, which indicates
that the setup on the particle multi-layer level will not af-
fect the species multi-layer level, which is above the parti-
cle layer. On the particle multi-layer level, the three species
follow different mode combination schemes, determined by
the correlations between the DOF of each boson. The dif-
ferent mode combinations of the three species in Figure 3
indicate that the three DOF of A bosons are all strongly
correlated, while for B bosons only the x and y DOF are
strongly correlated, which are combined together, and the
three DOF of C bosons have loose correlations between each
other. The Ansatz for A, B, and C bosons on the particle
multi-layer level can be obtained following the discussion in
Sec. II B. To conclude, the species and particle ML-
MCTDHB are actually independent of each other, and they
can be straightforwardly connected on the particle layer. The
structure of the species level only depends on the correlations
between the bosonic species, while the structure on the par-
ticle level is determined by the correlations of the primitive
DOF.

Similar to the Ansatz for the combination of species and
particle ML-MCTDHB, the equations of motion are com-
patible with each other. A brief sketch of the link between
species and particle ML-MCTDHB goes as follows: At each
time step, the Hamiltonian operators are generated for each
layer from primitive to top layer, then the density matrices
and mean-field operators are constructed from top to bottom.
The calculation of the Hamiltonian operators, density matri-
ces, and the mean-field operators on a certain layer follows
the corresponding rules given in Secs. II A and II B. Substi-
tuting all the components into the corresponding equations,
the right hand side (rhs) of the equations of motion is ready to
be handed to the integrator.

For the calculation of the equations, one point not
mentioned in Sec. II B are the mean-field operators of the
interspecies interactions on the particle multi-layer level. For
this point, we consider a general case of interspecies interac-
tion between the κ1 and κ2 bosons. On the αth layer below the
particle layer, this interaction is written in the POTFIT form
as Ŵ α;κ1,κ2 =

∑
n Dα;κ1,κ2

n (
∏mα,κ1

i=1 Ŵ α;κ1,κ2
n,κ1,i

)(
∏mα,κ2

j=1 Ŵ α;κ1,κ2
n,κ2,j

),
where there are mα,κ1 and mα,κ2 DOF for the κ1 and κ2

bosons on the α layer. Assuming that the mean-field operator
for the interspecies interaction on the particle layer has been
calculated by Eq. (33), the mean-field operator on the α-layer
below the particle layer can be calculated as
〈
Ŵ α;κ1,κ2

n,κ1,a

〉
ij

=
(
Ŵ α+1;κ1,κ2

n,κ1,a

)〈
W̃ α;κ1,κ2

n,κ1,a

〉
ij
,

〈
W̃ α;κ1,κ2

n,κ1,a

〉
ij

=
∑

rs

〈
W̃ α− 1;κ1,κ2

n,κ1,b

〉
rs

∑

I a

∑

J a

(
Aα− 1;κ1

r;I a
i

)∗
Aα− 1;κ1

s;J a
j

×
∏

p∈Mα− 1;κ1 ,b

p ̸=a

(
W α,κ1,κ2

n,κ1,p

)
ip,jp

,

(35)

where Mα− 1;κ1,b is the set of α-layer DOF combined into the
bth DOF of the κ1 species and (W α,κ1,κ2

n,κ1,p
)ip,jp

are the matrix
elements of the corresponding operator. For a more detailed
description of the mean-field operators, we refer to Ref. 8.
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square of the FT of c!t" at energy En must then be
divided by the spectral intensities of #!",0$ to obtain
#%#test #!n $#2. This is the fastest method because it
does not require additional propagations. However,
it is also the least accurate procedure. We used this
method several times to obtain a quick overview,
but it was not used to generate data reported in this
article.&

Excitations related to test states will be denoted
!n 1q 1 , n 2q 2 , . . . ", where n 1 represents the quanta of excitation
on coordinate q 1 !in a separable limit". A test state will be
denoted by ##n 1q 1,n 2q 2,. . .$, where the terms with n j =0 are
omitted. In case a test state has been generated such that it
cannot be represented by this simple notation, it will be de-
fined more explicitly.

III. RESULTS AND DISCUSSION

The MCTDH spectrum in the full range of 0–4000 cm−1

is depicted in Fig. 1 and compared to the recent experimental
results of Ref. 6 in Fig. 2. The dipole moment operated
ground state "̂#!0$ was propagated for 500 fs, yielding an
autocorrelation of 1000 fs. The spectrum was calculated ac-
cording to Eq. !2" and the FWHM resolution of the spectrum
is, according to Eq. !3", about 30 cm−1.

In the following sections, the different parts of the spec-
trum and the peak assignments are discussed. Table I collects
the energies of several states of H5O2

+ obtained with MCTDH,
MULTIMODE,5 and experimental values on the H5O2

+ ·Ne
system.5,6

The symmetry labels of the discussed vibrational states
are given within the G16 symmetry group, which arises due to
the feasibility !in the sense of Longet-Higgins28" of the wag-
ging and internal rotation motions !see Paper I". A character
table for the G16 symmetry group is found in Table A-25 in
Ref. 29. If the internal rotation motion around $ is assumed
to be unfeasible, the symmetry analysis can be performed
using the D2d point group. The permutation-inversion group
G16 contains the D2d point group as a subgroup but allows
additionally to permute the two hydrogens of one of the wa-
ter monomers.29,30 The G16 labels reduce to the D2d ones by
ignoring !% /& " signs in the labeling provided by G16. The
use of G16 becomes important when labeling the states re-
lated to the internal rotational motion. The z component of
the dipole moment excites vibrational states of the B2

+ sym-
metry, while the perpendicular components excite those of
the E+ symmetry.

A. Low energy region

The low energy region of the spectrum, below 900 cm−1,
has not yet been accessed experimentally. The reported spec-
trum in Fig. 1 shows a strong absorption around 100 cm−1

followed by two lines of fewer intensity at about 250 and
500 cm−1, respectively. The three absorptions arise from the
excitation of the perpendicular component of the field.
Modes oscillating at these low frequencies are strongly an-
harmonic: already in the ground vibrational state, the system
interconverts between equivalent minima through low barri-
ers along the wagging !'A ,'B" and torsional !$"
coordinates.16

The first three excited states associated with the internal
rotation !1$ ,2$ ,3$" have been computed with improved re-
laxation and their probability density along the internal rota-
tion $ is depicted in Fig. 3. The energy of the !4$" state has
been computed by FD. They have excitation energies of
1, 103, 126, and 210 cm−1 and symmetries A1

−, B1
+, B1

−, and

FIG. 1. Simulated MCTDH spectrum in the range of 0–4000 cm−1. Excitation
in the z direction !top", perpendicular to the O–H–O axis !middle" and total
spectrum, i.e., !1/3"z+ !2/3"*perpendicular !bottom". Note the different
scale of intensities in the perpendicular-component plot. Autocorrelation
time T=1000 fs. Absorption is given in absolute scale in Mb !1 Mb
=10−18 cm2".

FIG. 2. Comparison between the MCTDH spectrum !top" and the H5O2
+ ·Ne

spectrum of Ref. 5 !bottom". The intensity of the experimental spectrum is
adjusted in each spectral region !800–2000 and 3500–3800 cm−1" using the
most intense peak of the MCTDH spectrum as a reference. Absorption for the
MCTDH spectrum is given in absolute scale in Mb !1 Mb=10−18 cm2".

184303-4 Vendrell, Gatti, and Meyer J. Chem. Phys. 127, 184303 !2007"

Downloaded 22 Aug 2012 to 131.169.233.241. Redistribution subject to AIP license or copyright; see http://jcp.aip.org/about/rights_and_permissions



q12q11q10q9q8q7q6q5q4q3q2q1

N1 N12

�(q1, . . . , q12, t) =
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(1)
j1

(q1) · · ·�(12)
j12
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Wavepacket dynamics: standard method
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N = 25

2512 ⇡ 5.96 1016 TD Coe�.

12D Example

R. Kosloff; J. Phys. Chem. 92 , 2087 (1988)
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n1,...,n12X

j1,...,j12

Aj1,...,j12(t) �
(1)
j1

(q1, t) · · ·�(12)
j12

(q12, t)

n1 n12

N2 · · ·

N = 25
n = 5

512 + 12⇥ (5⇥ 25) ⇡ 2.44 108 TD Coe�.

⇥j(q�, t) =
NX

i=1

Bj
i (t) �(�)

i (q�)

MCTDH

�9
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12D Example

H.-D. Meyer, U. Manthe, L.S. Cederbaum; Chem. Phys. Lett. 165, 73 (1990) 
M.H. Beck, A. Jäckle, G.A. Worth, H.-D. Meyer; Phys. Rep. 324, 1 (2000)
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N = 25

nk = 15

154 + 4⇥ (15⇥ 253) ⇡ 9.88 105 TD Coe�.
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j1,...,j4

Aj1,...,j4(t) �
(1)
j1

(Q1, t) · · ·�(4)
j4

(Q4, t)

⇥j(Q1, t) =
N1,N2,N3X

i1,i2,i3

Bj
i1,i2,i3

(t) �(1)
i1

(q1) · · ·�(3)
i3
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MCTDH with mode-combination
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n1 n2 n3 n4

N = 25

n0 = 15
m = 5

154 + 4⇥ (15⇥ 53) + 12⇥ (5⇥ 25) ⇡ 5.96 104 TD Coe�.m1 m12

�(1)
j

(Q1, t) =
m1,m2,m3X

i1,i2,i3

Bj
i1,i2,i3

(t) �(1;1)
i1

(q1, t) · · ·�(1;3)
i3

(q3, t)

Multilayer-MCTDH
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n1,...,n4X

j1,...,j4

Aj1,...,j4(t) �
(1)
j1

(Q1, t) · · ·�(4)
j4
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H. Wang, M. Thoss; J. Chem. Phys. 119, 1289 (2003) 
U. Manthe; J. Chem. Phys. 128, 164116 (2008) // OV, H.-D. Meyer; J. Chem. Phys. 134, 044135 (2011)
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Application of MCTDH

�12

• Multiple excitations / cavity photons naturally treated in the Ansatzt 

• Exact quantum description of molecule-cavity coupling within the electronic-
states included for each molecule. 

• Large ensembles / complex molecules addressed through multilayer MCTDH.

· · ·
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Simple photochemical process: photodissociation 

�13

A = 0.0005 au ⇡ 1010 W/cm2
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~!L = 3.4 – 4.1 eV{
O.V., Phys. Rev. Lett. 121 253001 (2018)

TL = 30 fs
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<latexit sha1_base64="dd80wTzrpuTSyLC7JsFAs3Dw0xQ=">AAAB9XicdVBNS8NAEN34WetX1aOXxSJ4Kkmltr0VvXisYD+gjWWz3bRLN5uwO1FL6P/w4kERr/4Xb/4bN20EFX0w8Hhvhpl5XiS4Btv+sJaWV1bX1nMb+c2t7Z3dwt5+W4exoqxFQxGqrkc0E1yyFnAQrBspRgJPsI43uUj9zi1TmofyGqYRcwMyktznlICRbvrA7kH7SQUHoZgNCkW7VK86p2cVbJfsOVJSq9adOnYypYgyNAeF9/4wpHHAJFBBtO45dgRuQhRwKtgs3481iwidkBHrGSpJwLSbzK+e4WOjDLEfKlMS8Fz9PpGQQOtp4JnOgMBY//ZS8S+vF4NfcxMuoxiYpItFfiwwhDiNAA+5YhTE1BBCFTe3YjomilAwQeVNCF+f4v9Ju1xy7JJzVS42zrM4cugQHaET5KAqaqBL1EQtRJFCD+gJPVt31qP1Yr0uWpesbOYA/YD19gn/xZLU</latexit><latexit sha1_base64="dd80wTzrpuTSyLC7JsFAs3Dw0xQ=">AAAB9XicdVBNS8NAEN34WetX1aOXxSJ4Kkmltr0VvXisYD+gjWWz3bRLN5uwO1FL6P/w4kERr/4Xb/4bN20EFX0w8Hhvhpl5XiS4Btv+sJaWV1bX1nMb+c2t7Z3dwt5+W4exoqxFQxGqrkc0E1yyFnAQrBspRgJPsI43uUj9zi1TmofyGqYRcwMyktznlICRbvrA7kH7SQUHoZgNCkW7VK86p2cVbJfsOVJSq9adOnYypYgyNAeF9/4wpHHAJFBBtO45dgRuQhRwKtgs3481iwidkBHrGSpJwLSbzK+e4WOjDLEfKlMS8Fz9PpGQQOtp4JnOgMBY//ZS8S+vF4NfcxMuoxiYpItFfiwwhDiNAA+5YhTE1BBCFTe3YjomilAwQeVNCF+f4v9Ju1xy7JJzVS42zrM4cugQHaET5KAqaqBL1EQtRJFCD+gJPVt31qP1Yr0uWpesbOYA/YD19gn/xZLU</latexit><latexit sha1_base64="dd80wTzrpuTSyLC7JsFAs3Dw0xQ=">AAAB9XicdVBNS8NAEN34WetX1aOXxSJ4Kkmltr0VvXisYD+gjWWz3bRLN5uwO1FL6P/w4kERr/4Xb/4bN20EFX0w8Hhvhpl5XiS4Btv+sJaWV1bX1nMb+c2t7Z3dwt5+W4exoqxFQxGqrkc0E1yyFnAQrBspRgJPsI43uUj9zi1TmofyGqYRcwMyktznlICRbvrA7kH7SQUHoZgNCkW7VK86p2cVbJfsOVJSq9adOnYypYgyNAeF9/4wpHHAJFBBtO45dgRuQhRwKtgs3481iwidkBHrGSpJwLSbzK+e4WOjDLEfKlMS8Fz9PpGQQOtp4JnOgMBY//ZS8S+vF4NfcxMuoxiYpItFfiwwhDiNAA+5YhTE1BBCFTe3YjomilAwQeVNCF+f4v9Ju1xy7JJzVS42zrM4cugQHaET5KAqaqBL1EQtRJFCD+gJPVt31qP1Yr0uWpesbOYA/YD19gn/xZLU</latexit><latexit sha1_base64="dd80wTzrpuTSyLC7JsFAs3Dw0xQ=">AAAB9XicdVBNS8NAEN34WetX1aOXxSJ4Kkmltr0VvXisYD+gjWWz3bRLN5uwO1FL6P/w4kERr/4Xb/4bN20EFX0w8Hhvhpl5XiS4Btv+sJaWV1bX1nMb+c2t7Z3dwt5+W4exoqxFQxGqrkc0E1yyFnAQrBspRgJPsI43uUj9zi1TmofyGqYRcwMyktznlICRbvrA7kH7SQUHoZgNCkW7VK86p2cVbJfsOVJSq9adOnYypYgyNAeF9/4wpHHAJFBBtO45dgRuQhRwKtgs3481iwidkBHrGSpJwLSbzK+e4WOjDLEfKlMS8Fz9PpGQQOtp4JnOgMBY//ZS8S+vF4NfcxMuoxiYpItFfiwwhDiNAA+5YhTE1BBCFTe3YjomilAwQeVNCF+f4v9Ju1xy7JJzVS42zrM4cugQHaET5KAqaqBL1EQtRJFCD+gJPVt31qP1Yr0uWpesbOYA/YD19gn/xZLU</latexit>

LP
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

UP
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

UP
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

LP
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Photodissociation from the upper polariton
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<latexit sha1_base64="HHNgPccX5QYmcyqzBSqgT/w5+rs=">AAAB9XicbVDLTgJBEJzFF+IL9ehlIjHxRHa56JHoxSMm8khgJbPDLEyYx2amVyUb/sOLB43x6r94828cYA8KVtJJpao73V1RIrgF3//2CmvrG5tbxe3Szu7e/kH58KhldWooa1IttOlExDLBFWsCB8E6iWFERoK1o/H1zG8/MGO5VncwSVgoyVDxmFMCTrrvAXsCG2cBllpM++WKX/XnwKskyEkF5Wj0y1+9gaapZAqoINZ2Az+BMCMGOBVsWuqlliWEjsmQdR1VRDIbZvOrp/jMKQMca+NKAZ6rvycyIq2dyMh1SgIju+zNxP+8bgrxZZhxlaTAFF0silOBQeNZBHjADaMgJo4Qari7FdMRMYSCC6rkQgiWX14lrVo18KvBba1Sv8rjKKITdIrOUYAuUB3doAZqIooMekav6M179F68d+9j0Vrw8plj9Afe5w+brJKP</latexit><latexit sha1_base64="HHNgPccX5QYmcyqzBSqgT/w5+rs=">AAAB9XicbVDLTgJBEJzFF+IL9ehlIjHxRHa56JHoxSMm8khgJbPDLEyYx2amVyUb/sOLB43x6r94828cYA8KVtJJpao73V1RIrgF3//2CmvrG5tbxe3Szu7e/kH58KhldWooa1IttOlExDLBFWsCB8E6iWFERoK1o/H1zG8/MGO5VncwSVgoyVDxmFMCTrrvAXsCG2cBllpM++WKX/XnwKskyEkF5Wj0y1+9gaapZAqoINZ2Az+BMCMGOBVsWuqlliWEjsmQdR1VRDIbZvOrp/jMKQMca+NKAZ6rvycyIq2dyMh1SgIju+zNxP+8bgrxZZhxlaTAFF0silOBQeNZBHjADaMgJo4Qari7FdMRMYSCC6rkQgiWX14lrVo18KvBba1Sv8rjKKITdIrOUYAuUB3doAZqIooMekav6M179F68d+9j0Vrw8plj9Afe5w+brJKP</latexit><latexit sha1_base64="HHNgPccX5QYmcyqzBSqgT/w5+rs=">AAAB9XicbVDLTgJBEJzFF+IL9ehlIjHxRHa56JHoxSMm8khgJbPDLEyYx2amVyUb/sOLB43x6r94828cYA8KVtJJpao73V1RIrgF3//2CmvrG5tbxe3Szu7e/kH58KhldWooa1IttOlExDLBFWsCB8E6iWFERoK1o/H1zG8/MGO5VncwSVgoyVDxmFMCTrrvAXsCG2cBllpM++WKX/XnwKskyEkF5Wj0y1+9gaapZAqoINZ2Az+BMCMGOBVsWuqlliWEjsmQdR1VRDIbZvOrp/jMKQMca+NKAZ6rvycyIq2dyMh1SgIju+zNxP+8bgrxZZhxlaTAFF0silOBQeNZBHjADaMgJo4Qari7FdMRMYSCC6rkQgiWX14lrVo18KvBba1Sv8rjKKITdIrOUYAuUB3doAZqIooMekav6M179F68d+9j0Vrw8plj9Afe5w+brJKP</latexit><latexit sha1_base64="HHNgPccX5QYmcyqzBSqgT/w5+rs=">AAAB9XicbVDLTgJBEJzFF+IL9ehlIjHxRHa56JHoxSMm8khgJbPDLEyYx2amVyUb/sOLB43x6r94828cYA8KVtJJpao73V1RIrgF3//2CmvrG5tbxe3Szu7e/kH58KhldWooa1IttOlExDLBFWsCB8E6iWFERoK1o/H1zG8/MGO5VncwSVgoyVDxmFMCTrrvAXsCG2cBllpM++WKX/XnwKskyEkF5Wj0y1+9gaapZAqoINZ2Az+BMCMGOBVsWuqlliWEjsmQdR1VRDIbZvOrp/jMKQMca+NKAZ6rvycyIq2dyMh1SgIju+zNxP+8bgrxZZhxlaTAFF0silOBQeNZBHjADaMgJo4Qari7FdMRMYSCC6rkQgiWX14lrVo18KvBba1Sv8rjKKITdIrOUYAuUB3doAZqIooMekav6M179F68d+9j0Vrw8plj9Afe5w+brJKP</latexit>
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<latexit sha1_base64="dd80wTzrpuTSyLC7JsFAs3Dw0xQ=">AAAB9XicdVBNS8NAEN34WetX1aOXxSJ4Kkmltr0VvXisYD+gjWWz3bRLN5uwO1FL6P/w4kERr/4Xb/4bN20EFX0w8Hhvhpl5XiS4Btv+sJaWV1bX1nMb+c2t7Z3dwt5+W4exoqxFQxGqrkc0E1yyFnAQrBspRgJPsI43uUj9zi1TmofyGqYRcwMyktznlICRbvrA7kH7SQUHoZgNCkW7VK86p2cVbJfsOVJSq9adOnYypYgyNAeF9/4wpHHAJFBBtO45dgRuQhRwKtgs3481iwidkBHrGSpJwLSbzK+e4WOjDLEfKlMS8Fz9PpGQQOtp4JnOgMBY//ZS8S+vF4NfcxMuoxiYpItFfiwwhDiNAA+5YhTE1BBCFTe3YjomilAwQeVNCF+f4v9Ju1xy7JJzVS42zrM4cugQHaET5KAqaqBL1EQtRJFCD+gJPVt31qP1Yr0uWpesbOYA/YD19gn/xZLU</latexit><latexit sha1_base64="dd80wTzrpuTSyLC7JsFAs3Dw0xQ=">AAAB9XicdVBNS8NAEN34WetX1aOXxSJ4Kkmltr0VvXisYD+gjWWz3bRLN5uwO1FL6P/w4kERr/4Xb/4bN20EFX0w8Hhvhpl5XiS4Btv+sJaWV1bX1nMb+c2t7Z3dwt5+W4exoqxFQxGqrkc0E1yyFnAQrBspRgJPsI43uUj9zi1TmofyGqYRcwMyktznlICRbvrA7kH7SQUHoZgNCkW7VK86p2cVbJfsOVJSq9adOnYypYgyNAeF9/4wpHHAJFBBtO45dgRuQhRwKtgs3481iwidkBHrGSpJwLSbzK+e4WOjDLEfKlMS8Fz9PpGQQOtp4JnOgMBY//ZS8S+vF4NfcxMuoxiYpItFfiwwhDiNAA+5YhTE1BBCFTe3YjomilAwQeVNCF+f4v9Ju1xy7JJzVS42zrM4cugQHaET5KAqaqBL1EQtRJFCD+gJPVt31qP1Yr0uWpesbOYA/YD19gn/xZLU</latexit><latexit sha1_base64="dd80wTzrpuTSyLC7JsFAs3Dw0xQ=">AAAB9XicdVBNS8NAEN34WetX1aOXxSJ4Kkmltr0VvXisYD+gjWWz3bRLN5uwO1FL6P/w4kERr/4Xb/4bN20EFX0w8Hhvhpl5XiS4Btv+sJaWV1bX1nMb+c2t7Z3dwt5+W4exoqxFQxGqrkc0E1yyFnAQrBspRgJPsI43uUj9zi1TmofyGqYRcwMyktznlICRbvrA7kH7SQUHoZgNCkW7VK86p2cVbJfsOVJSq9adOnYypYgyNAeF9/4wpHHAJFBBtO45dgRuQhRwKtgs3481iwidkBHrGSpJwLSbzK+e4WOjDLEfKlMS8Fz9PpGQQOtp4JnOgMBY//ZS8S+vF4NfcxMuoxiYpItFfiwwhDiNAA+5YhTE1BBCFTe3YjomilAwQeVNCF+f4v9Ju1xy7JJzVS42zrM4cugQHaET5KAqaqBL1EQtRJFCD+gJPVt31qP1Yr0uWpesbOYA/YD19gn/xZLU</latexit><latexit sha1_base64="dd80wTzrpuTSyLC7JsFAs3Dw0xQ=">AAAB9XicdVBNS8NAEN34WetX1aOXxSJ4Kkmltr0VvXisYD+gjWWz3bRLN5uwO1FL6P/w4kERr/4Xb/4bN20EFX0w8Hhvhpl5XiS4Btv+sJaWV1bX1nMb+c2t7Z3dwt5+W4exoqxFQxGqrkc0E1yyFnAQrBspRgJPsI43uUj9zi1TmofyGqYRcwMyktznlICRbvrA7kH7SQUHoZgNCkW7VK86p2cVbJfsOVJSq9adOnYypYgyNAeF9/4wpHHAJFBBtO45dgRuQhRwKtgs3481iwidkBHrGSpJwLSbzK+e4WOjDLEfKlMS8Fz9PpGQQOtp4JnOgMBY//ZS8S+vF4NfcxMuoxiYpItFfiwwhDiNAA+5YhTE1BBCFTe3YjomilAwQeVNCF+f4v9Ju1xy7JJzVS42zrM4cugQHaET5KAqaqBL1EQtRJFCD+gJPVt31qP1Yr0uWpesbOYA/YD19gn/xZLU</latexit>

Photodissociation slowed 
down from the upper 
polaritonic state.
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1 3.92 0.089 2903
2 3.94 0.10 1555
3 3.96 0.091 1037
4 3.97 0.10 880
5 3.99 0.10 763
7 4.01 0.11 707

<latexit sha1_base64="XedNkK3jl6UyQt2X6OakBeJUEUY="></latexit><latexit sha1_base64="XedNkK3jl6UyQt2X6OakBeJUEUY="></latexit><latexit sha1_base64="XedNkK3jl6UyQt2X6OakBeJUEUY="></latexit><latexit sha1_base64="XedNkK3jl6UyQt2X6OakBeJUEUY="></latexit>

O.V., Phys. Rev. Lett. 121 253001 (2018)

Pdis(t)

P sm
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= 1� e(t�t0)�N

<latexit sha1_base64="f6+FvsTBubPEBAC9TydnTwlr5d4="></latexit><latexit sha1_base64="f6+FvsTBubPEBAC9TydnTwlr5d4="></latexit><latexit sha1_base64="f6+FvsTBubPEBAC9TydnTwlr5d4="></latexit><latexit sha1_base64="f6+FvsTBubPEBAC9TydnTwlr5d4="></latexit>

g/!c = 0.01
<latexit sha1_base64="IFQEzCkqCXv9zK7s12O8BtVFZR8=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgqs5UQTdKwY3LCvYB7TBk0sw0NI8hySil9lPcuFDErV/izr8xbWehrQcu93DOveTmRCmj2njet1NYWV1b3yhulra2d3b33PJ+S8tMYdLEkknViZAmjArSNNQw0kkVQTxipB0Nb6Z++4EoTaW4N6OUBBwlgsYUI2Ol0C0npz3JSYJCDK+gV/X80K3YNgNcJn5OKiBHI3S/en2JM06EwQxp3fW91ARjpAzFjExKvUyTFOEhSkjXUoE40cF4dvoEHlulD2OpbAkDZ+rvjTHiWo94ZCc5MgO96E3F/7xuZuLLYExFmhki8PyhOGPQSDjNAfapItiwkSUIK2pvhXiAFMLGplWyIfiLX14mrVrVP6vW7s4r9es8jiI4BEfgBPjgAtTBLWiAJsDgETyDV/DmPDkvzrvzMR8tOPnOAfgD5/MHr4iSTg==</latexit>
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Laser
<latexit sha1_base64="kdv7VJ0GL9qWZ9fUGsT+6pebMBA=">AAAB8XicdVDLSgMxFL1TX7W+qi7dBIvgqszUYrssunHhooJ9YDuUTJppQ5PMkGSEMvQv3LhQxK1/486/MX2IVfRA4HDOPdybE8ScaeO6H05mZXVtfSO7mdva3tndy+8fNHWUKEIbJOKRagdYU84kbRhmOG3HimIRcNoKRpdTv3VPlWaRvDXjmPoCDyQLGcHGSnddJdJrG1eTXr7gFd0ZkPtNqtVK+dxDX1YBFqj38u/dfkQSQaUhHGvd8dzY+ClWhhFOJ7luommMyQgPaMdSiQXVfjq7eIJOrNJHYaTskwbN1OVEioXWYxHYSYHNUP/2puJfXicxYdVPmYwTQyWZLwoTjkyEpt9HfaYoMXxsCSaK2VsRGWKFibEl5ZZL+J80S0XvrFi6KRdqF4s6snAEx3AKHlSgBldQhwYQkPAAT/DsaOfReXFe56MZZ5E5hB9w3j4BEeqRLw==</latexit>

UP
<latexit sha1_base64="5nrkJQiDAKB9HT1+Y6NlagKwIHE=">AAAB7nicbVBNSwMxEJ31s9avqkcvwSJ4KrtV0GPRi8cKbltol5JNs21okg1JVihLf4QXD4p49fd489+YtnvQ1gcDj/dmmJkXK86M9f1vb219Y3Nru7RT3t3bPzisHB23TJppQkOS8lR3YmwoZ5KGlllOO0pTLGJO2/H4bua3n6g2LJWPdqJoJPBQsoQRbJ3U7mmRh81pv1L1a/4caJUEBalCgWa/8tUbpCQTVFrCsTHdwFc2yrG2jHA6LfcyQxUmYzykXUclFtRE+fzcKTp3ygAlqXYlLZqrvydyLIyZiNh1CmxHZtmbif953cwmN1HOpMoslWSxKMk4sima/Y4GTFNi+cQRTDRztyIywhoT6xIquxCC5ZdXSateCy5r9YerauO2iKMEp3AGFxDANTTgHpoQAoExPMMrvHnKe/HevY9F65pXzJzAH3ifP2dJj5w=</latexit>

LP
<latexit sha1_base64="O1bJn9oPWJ5lez3D1UiKRECZF5M=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY9BLx48RDAPSJYwO5lNhsxjmZkVwpKP8OJBEa9+jzf/xkmyB00saCiquunuihLOjPX9b6+wtr6xuVXcLu3s7u0flA+PWkalmtAmUVzpToQN5UzSpmWW006iKRYRp+1ofDvz209UG6bko50kNBR4KFnMCLZOave0yO4b03654lf9OdAqCXJSgRyNfvmrN1AkFVRawrEx3cBPbJhhbRnhdFrqpYYmmIzxkHYdlVhQE2bzc6fozCkDFCvtSlo0V39PZFgYMxGR6xTYjsyyNxP/87qpja/DjMkktVSSxaI45cgqNPsdDZimxPKJI5ho5m5FZIQ1JtYlVHIhBMsvr5JWrRpcVGsPl5X6TR5HEU7gFM4hgCuowx00oAkExvAMr/DmJd6L9+59LFoLXj5zDH/gff4AWZOPkw==</latexit>

D
<latexit sha1_base64="ewBiCNBMkEu8uk46i4tS8sYcMUg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DGoB48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc1u1pkt5NeqexX/BnQMglyUoYc9V7pq9tXJBVUWsKxMZ3AT2yYYW0Z4XRS7KaGJpiM8IB2HJVYUBNms2sn6NQpfRQr7UpaNFN/T2RYGDMWkesU2A7NojcV//M6qY2vwozJJLVUkvmiOOXIKjR9HfWZpsTysSOYaOZuRWSINSbWBVR0IQSLLy+TZrUSnFeq9xfl2nUeRwGO4QTOIIBLqMEd1KEBBB7hGV7hzVPei/fufcxbV7x85gj+wPv8AazcjzE=</latexit>

Prod.
<latexit sha1_base64="PbaoQOb69qdNVlqKeQEgitWzB/o=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0iqoMeiF48V7Ae2oWw2m3bpZjfsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8MOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOOb2d+54kqzaR4MJOUBgkeChYzgo2VHvsqyZtKRu50UK15rjcHWiV+QWpQoDmofvUjSbKECkM41rrne6kJcqwMI5xOK/1M0xSTMR7SnqUCJ1QH+fziKTqzSoRiqWwJg+bq74kcJ1pPktB2JtiM9LI3E//zepmJr4OciTQzVJDFojjjyEg0ex9FTFFi+MQSTBSztyIywgoTY0Oq2BD85ZdXSbvu+hdu/f6y1rgp4ijDCZzCOfhwBQ24gya0gICAZ3iFN0c7L86787FoLTnFzDH8gfP5A5F4kNg=</latexit>
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Laser
<latexit sha1_base64="nKNZF94U/ZN4u/fK9oRFOdRSYY8=">AAAB8XicdVDLSgMxFL3js9ZX1aWbYBFclZm2TnVXdOPCRQX7wHYomTTThmYyQ5IRytC/cONCEbf+jTv/xrQdQUUPBA7n3EPuPX7MmdK2/WEtLa+srq3nNvKbW9s7u4W9/ZaKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fU6lYJG71JKZeiIeCBYxgbaS7ngzTaxOX036haJfsOZBdqlXcqntqiHvu1BwXOZlVhAyNfuG9N4hIElKhCcdKdR071l6KpWaE02m+lygaYzLGQ9o1VOCQKi+dbzxFx0YZoCCS5gmN5ur3RIpDpSahbyZDrEfqtzcT//K6iQ7OvJSJONFUkMVHQcKRjtDsfDRgkhLNJ4ZgIpnZFZERlphoU1LelPB1KfqftMolp1Iq31SL9YusjhwcwhGcgAM1qMMVNKAJBAQ8wBM8W8p6tF6s18XokpVlDuAHrLdPN5aRSQ==</latexit>

UP
<latexit sha1_base64="5nrkJQiDAKB9HT1+Y6NlagKwIHE=">AAAB7nicbVBNSwMxEJ31s9avqkcvwSJ4KrtV0GPRi8cKbltol5JNs21okg1JVihLf4QXD4p49fd489+YtnvQ1gcDj/dmmJkXK86M9f1vb219Y3Nru7RT3t3bPzisHB23TJppQkOS8lR3YmwoZ5KGlllOO0pTLGJO2/H4bua3n6g2LJWPdqJoJPBQsoQRbJ3U7mmRh81pv1L1a/4caJUEBalCgWa/8tUbpCQTVFrCsTHdwFc2yrG2jHA6LfcyQxUmYzykXUclFtRE+fzcKTp3ygAlqXYlLZqrvydyLIyZiNh1CmxHZtmbif953cwmN1HOpMoslWSxKMk4sima/Y4GTFNi+cQRTDRztyIywhoT6xIquxCC5ZdXSateCy5r9YerauO2iKMEp3AGFxDANTTgHpoQAoExPMMrvHnKe/HevY9F65pXzJzAH3ifP2dJj5w=</latexit>

LP
<latexit sha1_base64="O1bJn9oPWJ5lez3D1UiKRECZF5M=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY9BLx48RDAPSJYwO5lNhsxjmZkVwpKP8OJBEa9+jzf/xkmyB00saCiquunuihLOjPX9b6+wtr6xuVXcLu3s7u0flA+PWkalmtAmUVzpToQN5UzSpmWW006iKRYRp+1ofDvz209UG6bko50kNBR4KFnMCLZOave0yO4b03654lf9OdAqCXJSgRyNfvmrN1AkFVRawrEx3cBPbJhhbRnhdFrqpYYmmIzxkHYdlVhQE2bzc6fozCkDFCvtSlo0V39PZFgYMxGR6xTYjsyyNxP/87qpja/DjMkktVSSxaI45cgqNPsdDZimxPKJI5ho5m5FZIQ1JtYlVHIhBMsvr5JWrRpcVGsPl5X6TR5HEU7gFM4hgCuowx00oAkExvAMr/DmJd6L9+59LFoLXj5zDH/gff4AWZOPkw==</latexit>

D
<latexit sha1_base64="ewBiCNBMkEu8uk46i4tS8sYcMUg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DGoB48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc1u1pkt5NeqexX/BnQMglyUoYc9V7pq9tXJBVUWsKxMZ3AT2yYYW0Z4XRS7KaGJpiM8IB2HJVYUBNms2sn6NQpfRQr7UpaNFN/T2RYGDMWkesU2A7NojcV//M6qY2vwozJJLVUkvmiOOXIKjR9HfWZpsTysSOYaOZuRWSINSbWBVR0IQSLLy+TZrUSnFeq9xfl2nUeRwGO4QTOIIBLqMEd1KEBBB7hGV7hzVPei/fufcxbV7x85gj+wPv8AazcjzE=</latexit>

Prod.
<latexit sha1_base64="PbaoQOb69qdNVlqKeQEgitWzB/o=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0iqoMeiF48V7Ae2oWw2m3bpZjfsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8MOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOOb2d+54kqzaR4MJOUBgkeChYzgo2VHvsqyZtKRu50UK15rjcHWiV+QWpQoDmofvUjSbKECkM41rrne6kJcqwMI5xOK/1M0xSTMR7SnqUCJ1QH+fziKTqzSoRiqWwJg+bq74kcJ1pPktB2JtiM9LI3E//zepmJr4OciTQzVJDFojjjyEg0ex9FTFFi+MQSTBSztyIywgoTY0Oq2BD85ZdXSbvu+hdu/f6y1rgp4ijDCZzCOfhwBQ24gya0gICAZ3iFN0c7L86787FoLTnFzDH8gfP5A5F4kNg=</latexit>
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Rabi splitting constant: 
Molecular coupling varies: g = ~⌦R/2

p
N

<latexit sha1_base64="BFde5OFFBjBZd5RanAp+QQ3KdVw=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiZV0I1QdONKq9gHNCFMppN06EwSZyZCCV248VfcuFDErR/hzr9x2mahrQcuHM65l3vv8RNGpbKsb6OwsLi0vFJcLa2tb2xumds7LRmnApMmjlksOj6ShNGINBVVjHQSQRD3GWn7g4ux334gQtI4ulPDhLgchRENKEZKS55ZDuEZdPo+Es41JyHybg9rjrwXKrsaeWbFqloTwHli56QCcjQ888vpxTjlJFKYISm7tpUoN0NCUczIqOSkkiQID1BIuppGiBPpZpMnRnBfKz0YxEJXpOBE/T2RIS7lkPu6kyPVl7PeWPzP66YqOHUzGiWpIhGeLgpSBlUMx4nAHhUEKzbUBGFB9a0Q95FAWOncSjoEe/bledKqVe2jau3muFI/z+MogjLYAwfABiegDi5BAzQBBo/gGbyCN+PJeDHejY9pa8HIZ3bBHxifP3irl10=</latexit>

~⌦R ⇡ 0.13 eV
<latexit sha1_base64="YEGKEb0Zza2EleGvlZOvS4+MqWs=">AAACDXicbVDJSgNBEO1xjXGLevTSGAVPYUYFPQa9eHPBLJAJoaZTSRp7FrprJGGIH+DFX/HiQRGv3r35N3ZiDm4PCh7vVVFVL0iUNOS6H87U9Mzs3HxuIb+4tLyyWlhbr5o41QIrIlaxrgdgUMkIKyRJYT3RCGGgsBZcn4z82g1qI+PoigYJNkPoRrIjBZCVWoVtvxeA9s9C7ELrkvuQJDruc7fk7d/6hH3KsDpsFYpuyR2D/yXehBTZBOetwrvfjkUaYkRCgTENz02omYEmKRQO835qMAFxDV1sWBpBiKaZjb8Z8h2rtHkn1rYi4mP1+0QGoTGDMLCdIVDP/PZG4n9eI6XOUTOTUZISRuJrUSdVnGI+ioa3pUZBamAJCC3trVz0QIMgG2DehuD9fvkvqe7Z5Ep7FwfF8vEkjhzbZFtsl3nskJXZKTtnFSbYHXtgT+zZuXcenRfn9at1ypnMbLAfcN4+Aay2m1A=</latexit>

UP
<latexit sha1_base64="5nrkJQiDAKB9HT1+Y6NlagKwIHE=">AAAB7nicbVBNSwMxEJ31s9avqkcvwSJ4KrtV0GPRi8cKbltol5JNs21okg1JVihLf4QXD4p49fd489+YtnvQ1gcDj/dmmJkXK86M9f1vb219Y3Nru7RT3t3bPzisHB23TJppQkOS8lR3YmwoZ5KGlllOO0pTLGJO2/H4bua3n6g2LJWPdqJoJPBQsoQRbJ3U7mmRh81pv1L1a/4caJUEBalCgWa/8tUbpCQTVFrCsTHdwFc2yrG2jHA6LfcyQxUmYzykXUclFtRE+fzcKTp3ygAlqXYlLZqrvydyLIyZiNh1CmxHZtmbif953cwmN1HOpMoslWSxKMk4sima/Y4GTFNi+cQRTDRztyIywhoT6xIquxCC5ZdXSateCy5r9YerauO2iKMEp3AGFxDANTTgHpoQAoExPMMrvHnKe/HevY9F65pXzJzAH3ifP2dJj5w=</latexit>

LP
<latexit sha1_base64="O1bJn9oPWJ5lez3D1UiKRECZF5M=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY9BLx48RDAPSJYwO5lNhsxjmZkVwpKP8OJBEa9+jzf/xkmyB00saCiquunuihLOjPX9b6+wtr6xuVXcLu3s7u0flA+PWkalmtAmUVzpToQN5UzSpmWW006iKRYRp+1ofDvz209UG6bko50kNBR4KFnMCLZOave0yO4b03654lf9OdAqCXJSgRyNfvmrN1AkFVRawrEx3cBPbJhhbRnhdFrqpYYmmIzxkHYdlVhQE2bzc6fozCkDFCvtSlo0V39PZFgYMxGR6xTYjsyyNxP/87qpja/DjMkktVSSxaI45cgqNPsdDZimxPKJI5ho5m5FZIQ1JtYlVHIhBMsvr5JWrRpcVGsPl5X6TR5HEU7gFM4hgCuowx00oAkExvAMr/DmJd6L9+59LFoLXj5zDH/gff4AWZOPkw==</latexit>

D
<latexit sha1_base64="ewBiCNBMkEu8uk46i4tS8sYcMUg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DGoB48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc1u1pkt5NeqexX/BnQMglyUoYc9V7pq9tXJBVUWsKxMZ3AT2yYYW0Z4XRS7KaGJpiM8IB2HJVYUBNms2sn6NQpfRQr7UpaNFN/T2RYGDMWkesU2A7NojcV//M6qY2vwozJJLVUkvmiOOXIKjR9HfWZpsTysSOYaOZuRWSINSbWBVR0IQSLLy+TZrUSnFeq9xfl2nUeRwGO4QTOIIBLqMEd1KEBBB7hGV7hzVPei/fufcxbV7x85gj+wPv8AazcjzE=</latexit>

Prod.
<latexit sha1_base64="PbaoQOb69qdNVlqKeQEgitWzB/o=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0iqoMeiF48V7Ae2oWw2m3bpZjfsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8MOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOOb2d+54kqzaR4MJOUBgkeChYzgo2VHvsqyZtKRu50UK15rjcHWiV+QWpQoDmofvUjSbKECkM41rrne6kJcqwMI5xOK/1M0xSTMR7SnqUCJ1QH+fziKTqzSoRiqWwJg+bq74kcJ1pPktB2JtiM9LI3E//zepmJr4OciTQzVJDFojjjyEg0ex9FTFFi+MQSTBSztyIywgoTY0Oq2BD85ZdXSbvu+hdu/f6y1rgp4ijDCZzCOfhwBQ24gya0gICAZ3iFN0c7L86787FoLTnFzDH8gfP5A5F4kNg=</latexit>

N Molecules
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Rabi splitting constant: 
Molecular coupling varies: g = ~⌦R/2

p
N

<latexit sha1_base64="BFde5OFFBjBZd5RanAp+QQ3KdVw=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiZV0I1QdONKq9gHNCFMppN06EwSZyZCCV248VfcuFDErR/hzr9x2mahrQcuHM65l3vv8RNGpbKsb6OwsLi0vFJcLa2tb2xumds7LRmnApMmjlksOj6ShNGINBVVjHQSQRD3GWn7g4ux334gQtI4ulPDhLgchRENKEZKS55ZDuEZdPo+Es41JyHybg9rjrwXKrsaeWbFqloTwHli56QCcjQ888vpxTjlJFKYISm7tpUoN0NCUczIqOSkkiQID1BIuppGiBPpZpMnRnBfKz0YxEJXpOBE/T2RIS7lkPu6kyPVl7PeWPzP66YqOHUzGiWpIhGeLgpSBlUMx4nAHhUEKzbUBGFB9a0Q95FAWOncSjoEe/bledKqVe2jau3muFI/z+MogjLYAwfABiegDi5BAzQBBo/gGbyCN+PJeDHejY9pa8HIZ3bBHxifP3irl10=</latexit>

~⌦R ⇡ 0.13 eV
<latexit sha1_base64="YEGKEb0Zza2EleGvlZOvS4+MqWs=">AAACDXicbVDJSgNBEO1xjXGLevTSGAVPYUYFPQa9eHPBLJAJoaZTSRp7FrprJGGIH+DFX/HiQRGv3r35N3ZiDm4PCh7vVVFVL0iUNOS6H87U9Mzs3HxuIb+4tLyyWlhbr5o41QIrIlaxrgdgUMkIKyRJYT3RCGGgsBZcn4z82g1qI+PoigYJNkPoRrIjBZCVWoVtvxeA9s9C7ELrkvuQJDruc7fk7d/6hH3KsDpsFYpuyR2D/yXehBTZBOetwrvfjkUaYkRCgTENz02omYEmKRQO835qMAFxDV1sWBpBiKaZjb8Z8h2rtHkn1rYi4mP1+0QGoTGDMLCdIVDP/PZG4n9eI6XOUTOTUZISRuJrUSdVnGI+ioa3pUZBamAJCC3trVz0QIMgG2DehuD9fvkvqe7Z5Ep7FwfF8vEkjhzbZFtsl3nskJXZKTtnFSbYHXtgT+zZuXcenRfn9at1ypnMbLAfcN4+Aay2m1A=</latexit>

UP
<latexit sha1_base64="5nrkJQiDAKB9HT1+Y6NlagKwIHE=">AAAB7nicbVBNSwMxEJ31s9avqkcvwSJ4KrtV0GPRi8cKbltol5JNs21okg1JVihLf4QXD4p49fd489+YtnvQ1gcDj/dmmJkXK86M9f1vb219Y3Nru7RT3t3bPzisHB23TJppQkOS8lR3YmwoZ5KGlllOO0pTLGJO2/H4bua3n6g2LJWPdqJoJPBQsoQRbJ3U7mmRh81pv1L1a/4caJUEBalCgWa/8tUbpCQTVFrCsTHdwFc2yrG2jHA6LfcyQxUmYzykXUclFtRE+fzcKTp3ygAlqXYlLZqrvydyLIyZiNh1CmxHZtmbif953cwmN1HOpMoslWSxKMk4sima/Y4GTFNi+cQRTDRztyIywhoT6xIquxCC5ZdXSateCy5r9YerauO2iKMEp3AGFxDANTTgHpoQAoExPMMrvHnKe/HevY9F65pXzJzAH3ifP2dJj5w=</latexit>

LP
<latexit sha1_base64="O1bJn9oPWJ5lez3D1UiKRECZF5M=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY9BLx48RDAPSJYwO5lNhsxjmZkVwpKP8OJBEa9+jzf/xkmyB00saCiquunuihLOjPX9b6+wtr6xuVXcLu3s7u0flA+PWkalmtAmUVzpToQN5UzSpmWW006iKRYRp+1ofDvz209UG6bko50kNBR4KFnMCLZOave0yO4b03654lf9OdAqCXJSgRyNfvmrN1AkFVRawrEx3cBPbJhhbRnhdFrqpYYmmIzxkHYdlVhQE2bzc6fozCkDFCvtSlo0V39PZFgYMxGR6xTYjsyyNxP/87qpja/DjMkktVSSxaI45cgqNPsdDZimxPKJI5ho5m5FZIQ1JtYlVHIhBMsvr5JWrRpcVGsPl5X6TR5HEU7gFM4hgCuowx00oAkExvAMr/DmJd6L9+59LFoLXj5zDH/gff4AWZOPkw==</latexit>

D
<latexit sha1_base64="ewBiCNBMkEu8uk46i4tS8sYcMUg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DGoB48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc1u1pkt5NeqexX/BnQMglyUoYc9V7pq9tXJBVUWsKxMZ3AT2yYYW0Z4XRS7KaGJpiM8IB2HJVYUBNms2sn6NQpfRQr7UpaNFN/T2RYGDMWkesU2A7NojcV//M6qY2vwozJJLVUkvmiOOXIKjR9HfWZpsTysSOYaOZuRWSINSbWBVR0IQSLLy+TZrUSnFeq9xfl2nUeRwGO4QTOIIBLqMEd1KEBBB7hGV7hzVPei/fufcxbV7x85gj+wPv8AazcjzE=</latexit>

Prod.
<latexit sha1_base64="PbaoQOb69qdNVlqKeQEgitWzB/o=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0iqoMeiF48V7Ae2oWw2m3bpZjfsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8MOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOOb2d+54kqzaR4MJOUBgkeChYzgo2VHvsqyZtKRu50UK15rjcHWiV+QWpQoDmofvUjSbKECkM41rrne6kJcqwMI5xOK/1M0xSTMR7SnqUCJ1QH+fziKTqzSoRiqWwJg+bq74kcJ1pPktB2JtiM9LI3E//zepmJr4OciTQzVJDFojjjyEg0ex9FTFFi+MQSTBSztyIywgoTY0Oq2BD85ZdXSbvu+hdu/f6y1rgp4ijDCZzCOfhwBQ24gya0gICAZ3iFN0c7L86787FoLTnFzDH8gfP5A5F4kNg=</latexit>

1 Molecule + 
buffer
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Rabi splitting constant: 
Molecular coupling varies: g = ~⌦R/2

p
N

<latexit sha1_base64="BFde5OFFBjBZd5RanAp+QQ3KdVw=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiZV0I1QdONKq9gHNCFMppN06EwSZyZCCV248VfcuFDErR/hzr9x2mahrQcuHM65l3vv8RNGpbKsb6OwsLi0vFJcLa2tb2xumds7LRmnApMmjlksOj6ShNGINBVVjHQSQRD3GWn7g4ux334gQtI4ulPDhLgchRENKEZKS55ZDuEZdPo+Es41JyHybg9rjrwXKrsaeWbFqloTwHli56QCcjQ888vpxTjlJFKYISm7tpUoN0NCUczIqOSkkiQID1BIuppGiBPpZpMnRnBfKz0YxEJXpOBE/T2RIS7lkPu6kyPVl7PeWPzP66YqOHUzGiWpIhGeLgpSBlUMx4nAHhUEKzbUBGFB9a0Q95FAWOncSjoEe/bledKqVe2jau3muFI/z+MogjLYAwfABiegDi5BAzQBBo/gGbyCN+PJeDHejY9pa8HIZ3bBHxifP3irl10=</latexit>

~⌦R ⇡ 0.30 eV
<latexit sha1_base64="+EJDugb1M7zlgjNZbp5FsccdYtU=">AAACDXicbVA9SwNBEN3z2/gVtbRZjIJVuDOClkEbOz8wMZALYW4zSRb3Ptidk4Qj/gAb/4qNhSK29nb+GzcxhRofDDzem2FmXpAoach1P52p6ZnZufmFxdzS8srqWn59o2riVAusiFjFuhaAQSUjrJAkhbVEI4SBwuvg5mToX9+iNjKOrqifYCOETiTbUgBZqZnf8bsBaP8sxA40L7kPSaLjHneLJffOJ+xRhtVBM19wi+4IfJJ4Y1JgY5w38x9+KxZpiBEJBcbUPTehRgaapFA4yPmpwQTEDXSwbmkEIZpGNvpmwHet0uLtWNuKiI/UnxMZhMb0w8B2hkBd89cbiv959ZTaR41MRklKGInvRe1UcYr5MBrekhoFqb4lILS0t3LRBQ2CbIA5G4L39+VJUt0veqXi/sVBoXw8jmOBbbFttsc8dsjK7JSdswoT7J49smf24jw4T86r8/bdOuWMZzbZLzjvX6sqm08=</latexit>

UP
<latexit sha1_base64="5nrkJQiDAKB9HT1+Y6NlagKwIHE=">AAAB7nicbVBNSwMxEJ31s9avqkcvwSJ4KrtV0GPRi8cKbltol5JNs21okg1JVihLf4QXD4p49fd489+YtnvQ1gcDj/dmmJkXK86M9f1vb219Y3Nru7RT3t3bPzisHB23TJppQkOS8lR3YmwoZ5KGlllOO0pTLGJO2/H4bua3n6g2LJWPdqJoJPBQsoQRbJ3U7mmRh81pv1L1a/4caJUEBalCgWa/8tUbpCQTVFrCsTHdwFc2yrG2jHA6LfcyQxUmYzykXUclFtRE+fzcKTp3ygAlqXYlLZqrvydyLIyZiNh1CmxHZtmbif953cwmN1HOpMoslWSxKMk4sima/Y4GTFNi+cQRTDRztyIywhoT6xIquxCC5ZdXSateCy5r9YerauO2iKMEp3AGFxDANTTgHpoQAoExPMMrvHnKe/HevY9F65pXzJzAH3ifP2dJj5w=</latexit>

LP
<latexit sha1_base64="O1bJn9oPWJ5lez3D1UiKRECZF5M=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY9BLx48RDAPSJYwO5lNhsxjmZkVwpKP8OJBEa9+jzf/xkmyB00saCiquunuihLOjPX9b6+wtr6xuVXcLu3s7u0flA+PWkalmtAmUVzpToQN5UzSpmWW006iKRYRp+1ofDvz209UG6bko50kNBR4KFnMCLZOave0yO4b03654lf9OdAqCXJSgRyNfvmrN1AkFVRawrEx3cBPbJhhbRnhdFrqpYYmmIzxkHYdlVhQE2bzc6fozCkDFCvtSlo0V39PZFgYMxGR6xTYjsyyNxP/87qpja/DjMkktVSSxaI45cgqNPsdDZimxPKJI5ho5m5FZIQ1JtYlVHIhBMsvr5JWrRpcVGsPl5X6TR5HEU7gFM4hgCuowx00oAkExvAMr/DmJd6L9+59LFoLXj5zDH/gff4AWZOPkw==</latexit>
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Tuning the rate of photo-chemical processes
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PES cut for 1 molecules + 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Effect of a photonic buffer
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Back to correlations…
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Vibronic coupling and collective conical intersections

�25O’Leary & Stewart, J. Comput. Phys. 90, 497 (1990)

4 5 6 7

R [au]

3.4

3.5

3.6

3.7

3.8

3.9

4.0

4.1

V
(R

)
[e

V
]

|�i
|d1i
|d2i
|d3i
|d4i
|+i

R2 = R3 = 5.30 au

R4 = R5 = 5.50 au



Vibronic coupling and collective conical intersections
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Vibronic Coupling: Tavis-Cummings à la Jahn-Teller
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3

where V
()
j (R) is the j-th electronic state potential energy surface of the -th molecule, N is the total number of

molecules and !c the angular frequency of the cavity mode. The o↵-diagonal terms describe the dipole coupling of
the molecules to the cavity mode

h1c, 0m|Ĥcav�el|0c, ⌫mi(R) = g~✏c · ~µ
(⌫)
01 (R⌫), (S.10)

where ~µ
(⌫)
01 is the transition dipole matrix element among ground and first excited electronic states of the ⌫-th molecule,

~✏c is the polarization direction of the cavity mode and g is the coupling factor defined in the main text. In Eq. (S.10),

the non-energy conserving terms arising from ~̂
D(â†+ â) in Eq. (3) in the main text are not present because they couple

states outside the single excitation space, for example the absolute ground state and doubly excited states |0c, 0mi

and |1c, mi, respectively. This is the rotating wave approximation and results in the well known Tavis-Cummings
Hamiltonian for an ensemble of two-state atoms [5], now parameterized by the internal coordinates of each molecule in
the ensemble. In this work a coupling strength g/!c = 0.01 is assumed (see main text). At this coupling
strength the e↵ect of the counter-rotating terms, which would couple, e.g., the ground state to doubly
excited states, is negligible, as can be seen by comparing to the results in Ref. [6], where much higher
coupling strengths are considered. As a remark, the rotating wave approximation is not used in the
numerical quantum dynamics simulations discussed in the context of this work.

Subtracting the total ground state energy from the diagonal terms

h0c, 0m|Ĥcav�el|0c, 0mi(R) =
1

2
~!c +

NX

=1

V
()
0 (R) (S.11)

yields the single excitation Hamiltonian matrix

H
[1](R) =

0

BBBBB@

~!c �
(1)(R1) �

(2)(R2) �
(3)(R3) · · ·

�
(1)(R1) �(1)(R1) 0 0 · · ·

�
(2)(R2) 0 �(2)(R2) 0 · · ·

�
(3)(R3) 0 0 �(3)(R3) · · ·

...
...

...
...

. . .

1

CCCCCA
, (S.12)

of the molecular Tavis-Cummings Hamiltonian, which is Eq. (4) in the main text.

RELATION BETWEEN THE MOLECULAR TAVIS-CUMMINGS AND JAHN-TELLER HAMILTONIANS

In the following we explicitly consider that all molecules are equal and drop the super-index from �(j) and �
(j).

For the sake of simplicity the Condon approximation �(Rj) ⇡ � is adopted as well. The displacement coordinates
away from R

0
j are introduced, dj = Rj � R

0
j , where R

0
j is the internuclear distance at which the energy di↵erence

among molecular states and the cavity photon energy are resonant �(R0
j ) = ~!c. The energy di↵erence among

ground and excited electronic state potential energy curves is now taken to first order in the displacement coordinates
�(Rj) = ↵+ �dj with ↵ ⌘ ~!c. For the particular case of m = 3 molecules the single excitation Hamiltonian matrix
now reads

H
[1]
m=3(d) =

0

BB@

↵ � � �

� ↵ + � d1 0 0
� 0 ↵ + � d2 0
� 0 0 ↵ + � d3

1

CCA , (S.13)

The case of m = 3 molecules is illustrated explicitly in the following. The permutation symmetry of the molecules
in the ensemble can be described within the permutation symmetry group S3. This group is isomorph, among others,
with the point group C3v and has symmetry representations A and E, where E is doubly degenerate. The electronic

eigenstates of H
[1]
m=3(d) at d = 0 read

|±i =
1

p
2
|1; 0i ±

1
p
6
(|0; 1i + |0; 2i + |0; 3i) (S.14)

|D1i = �

p
6

6
|0; 1i +

p
6

3
|0; 2i �

p
6

6
|0; 3i

|D2i = �

p
2

2
|0; 1i +

p
2

2
|0; 3i,

� = �1 � �0
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Vibronic Coupling: Tavis-Cummings à la Jahn-Teller
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where V
()
j (R) is the j-th electronic state potential energy surface of the -th molecule, N is the total number of

molecules and !c the angular frequency of the cavity mode. The o↵-diagonal terms describe the dipole coupling of
the molecules to the cavity mode

h1c, 0m|Ĥcav�el|0c, ⌫mi(R) = g~✏c · ~µ
(⌫)
01 (R⌫), (S.10)

where ~µ
(⌫)
01 is the transition dipole matrix element among ground and first excited electronic states of the ⌫-th molecule,

~✏c is the polarization direction of the cavity mode and g is the coupling factor defined in the main text. In Eq. (S.10),

the non-energy conserving terms arising from ~̂
D(â†+ â) in Eq. (3) in the main text are not present because they couple

states outside the single excitation space, for example the absolute ground state and doubly excited states |0c, 0mi

and |1c, mi, respectively. This is the rotating wave approximation and results in the well known Tavis-Cummings
Hamiltonian for an ensemble of two-state atoms [5], now parameterized by the internal coordinates of each molecule in
the ensemble. In this work a coupling strength g/!c = 0.01 is assumed (see main text). At this coupling
strength the e↵ect of the counter-rotating terms, which would couple, e.g., the ground state to doubly
excited states, is negligible, as can be seen by comparing to the results in Ref. [6], where much higher
coupling strengths are considered. As a remark, the rotating wave approximation is not used in the
numerical quantum dynamics simulations discussed in the context of this work.

Subtracting the total ground state energy from the diagonal terms

h0c, 0m|Ĥcav�el|0c, 0mi(R) =
1

2
~!c +

NX

=1

V
()
0 (R) (S.11)

yields the single excitation Hamiltonian matrix

H
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0
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of the molecular Tavis-Cummings Hamiltonian, which is Eq. (4) in the main text.

RELATION BETWEEN THE MOLECULAR TAVIS-CUMMINGS AND JAHN-TELLER HAMILTONIANS

In the following we explicitly consider that all molecules are equal and drop the super-index from �(j) and �
(j).

For the sake of simplicity the Condon approximation �(Rj) ⇡ � is adopted as well. The displacement coordinates
away from R

0
j are introduced, dj = Rj � R

0
j , where R

0
j is the internuclear distance at which the energy di↵erence

among molecular states and the cavity photon energy are resonant �(R0
j ) = ~!c. The energy di↵erence among

ground and excited electronic state potential energy curves is now taken to first order in the displacement coordinates
�(Rj) = ↵+ �dj with ↵ ⌘ ~!c. For the particular case of m = 3 molecules the single excitation Hamiltonian matrix
now reads

H
[1]
m=3(d) =

0

BB@

↵ � � �

� ↵ + � d1 0 0
� 0 ↵ + � d2 0
� 0 0 ↵ + � d3

1

CCA , (S.13)

The case of m = 3 molecules is illustrated explicitly in the following. The permutation symmetry of the molecules
in the ensemble can be described within the permutation symmetry group S3. This group is isomorph, among others,
with the point group C3v and has symmetry representations A and E, where E is doubly degenerate. The electronic

eigenstates of H
[1]
m=3(d) at d = 0 read

|±i =
1

p
2
|1; 0i ±

1
p
6
(|0; 1i + |0; 2i + |0; 3i) (S.14)
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<latexit sha1_base64="xmqqXDDAabXjmtXDYWQhtS0myBI=">AAAB7nicbZBNS8NAEIYnftb6VfXoJVgETyURQU9S8OKxgv2ANpTNdtIu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOsLCw/vzLAzb5hKYcjzvp219Y3Nre3STnl3b//gsHJ03DJJpjk2eSIT3QmZQSkUNkmQxE6qkcWhxHY4vpvV20+ojUjUI01SDGI2VCISnJG12r0QifX9fqXq1by53FXwC6hCoUa/8tUbJDyLURGXzJiu76UU5EyT4BKn5V5mMGV8zIbYtahYjCbI5+tO3XPrDNwo0fYpcufu74mcxcZM4tB2xoxGZrk2M/+rdTOKboJcqDQjVHzxUZRJlxJ3drs7EBo5yYkFxrWwu7p8xDTjZBMq2xD85ZNXoXVZ8y0/XFXrt0UcJTiFM7gAH66hDvfQgCZwGMMzvMKbkzovzrvzsWhdc4qZE/gj5/MH6xyPRA==</latexit><latexit sha1_base64="xmqqXDDAabXjmtXDYWQhtS0myBI=">AAAB7nicbZBNS8NAEIYnftb6VfXoJVgETyURQU9S8OKxgv2ANpTNdtIu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOsLCw/vzLAzb5hKYcjzvp219Y3Nre3STnl3b//gsHJ03DJJpjk2eSIT3QmZQSkUNkmQxE6qkcWhxHY4vpvV20+ojUjUI01SDGI2VCISnJG12r0QifX9fqXq1by53FXwC6hCoUa/8tUbJDyLURGXzJiu76UU5EyT4BKn5V5mMGV8zIbYtahYjCbI5+tO3XPrDNwo0fYpcufu74mcxcZM4tB2xoxGZrk2M/+rdTOKboJcqDQjVHzxUZRJlxJ3drs7EBo5yYkFxrWwu7p8xDTjZBMq2xD85ZNXoXVZ8y0/XFXrt0UcJTiFM7gAH66hDvfQgCZwGMMzvMKbkzovzrvzsWhdc4qZE/gj5/MH6xyPRA==</latexit><latexit sha1_base64="xmqqXDDAabXjmtXDYWQhtS0myBI=">AAAB7nicbZBNS8NAEIYnftb6VfXoJVgETyURQU9S8OKxgv2ANpTNdtIu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOsLCw/vzLAzb5hKYcjzvp219Y3Nre3STnl3b//gsHJ03DJJpjk2eSIT3QmZQSkUNkmQxE6qkcWhxHY4vpvV20+ojUjUI01SDGI2VCISnJG12r0QifX9fqXq1by53FXwC6hCoUa/8tUbJDyLURGXzJiu76UU5EyT4BKn5V5mMGV8zIbYtahYjCbI5+tO3XPrDNwo0fYpcufu74mcxcZM4tB2xoxGZrk2M/+rdTOKboJcqDQjVHzxUZRJlxJ3drs7EBo5yYkFxrWwu7p8xDTjZBMq2xD85ZNXoXVZ8y0/XFXrt0UcJTiFM7gAH66hDvfQgCZwGMMzvMKbkzovzrvzsWhdc4qZE/gj5/MH6xyPRA==</latexit><latexit sha1_base64="xmqqXDDAabXjmtXDYWQhtS0myBI=">AAAB7nicbZBNS8NAEIYnftb6VfXoJVgETyURQU9S8OKxgv2ANpTNdtIu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOsLCw/vzLAzb5hKYcjzvp219Y3Nre3STnl3b//gsHJ03DJJpjk2eSIT3QmZQSkUNkmQxE6qkcWhxHY4vpvV20+ojUjUI01SDGI2VCISnJG12r0QifX9fqXq1by53FXwC6hCoUa/8tUbJDyLURGXzJiu76UU5EyT4BKn5V5mMGV8zIbYtahYjCbI5+tO3XPrDNwo0fYpcufu74mcxcZM4tB2xoxGZrk2M/+rdTOKboJcqDQjVHzxUZRJlxJ3drs7EBo5yYkFxrWwu7p8xDTjZBMq2xD85ZNXoXVZ8y0/XFXrt0UcJTiFM7gAH66hDvfQgCZwGMMzvMKbkzovzrvzsWhdc4qZE/gj5/MH6xyPRA==</latexit>↵

<latexit sha1_base64="G8Mj8svobJO3QXEPzEzyDNMenu0=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/oF3KbJq2sdlkSbJCWfofvHhQxKv/x5v/xrTdg7a+EHh4Z4bMvFEiuLG+/+0V1tY3NreK26Wd3b39g/LhUdOoVFPWoEoo3Y7QMMEla1huBWsnmmEcCdaKxrezeuuJacOVfLCThIUxDiUfcIrWWc0uimSEvXLFr/pzkVUIcqhArnqv/NXtK5rGTFoq0JhO4Cc2zFBbTgWblrqpYQnSMQ5Zx6HEmJkwm287JWfO6ZOB0u5JS+bu74kMY2MmceQ6Y7Qjs1ybmf/VOqkdXIcZl0lqmaSLjwapIFaR2emkzzWjVkwcINXc7UroCDVS6wIquRCC5ZNXoXlRDRzfX1ZqN3kcRTiBUziHAK6gBndQhwZQeIRneIU3T3kv3rv3sWgtePnMMfyR9/kDik+PFA==</latexit><latexit sha1_base64="G8Mj8svobJO3QXEPzEzyDNMenu0=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/oF3KbJq2sdlkSbJCWfofvHhQxKv/x5v/xrTdg7a+EHh4Z4bMvFEiuLG+/+0V1tY3NreK26Wd3b39g/LhUdOoVFPWoEoo3Y7QMMEla1huBWsnmmEcCdaKxrezeuuJacOVfLCThIUxDiUfcIrWWc0uimSEvXLFr/pzkVUIcqhArnqv/NXtK5rGTFoq0JhO4Cc2zFBbTgWblrqpYQnSMQ5Zx6HEmJkwm287JWfO6ZOB0u5JS+bu74kMY2MmceQ6Y7Qjs1ybmf/VOqkdXIcZl0lqmaSLjwapIFaR2emkzzWjVkwcINXc7UroCDVS6wIquRCC5ZNXoXlRDRzfX1ZqN3kcRTiBUziHAK6gBndQhwZQeIRneIU3T3kv3rv3sWgtePnMMfyR9/kDik+PFA==</latexit><latexit sha1_base64="G8Mj8svobJO3QXEPzEzyDNMenu0=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/oF3KbJq2sdlkSbJCWfofvHhQxKv/x5v/xrTdg7a+EHh4Z4bMvFEiuLG+/+0V1tY3NreK26Wd3b39g/LhUdOoVFPWoEoo3Y7QMMEla1huBWsnmmEcCdaKxrezeuuJacOVfLCThIUxDiUfcIrWWc0uimSEvXLFr/pzkVUIcqhArnqv/NXtK5rGTFoq0JhO4Cc2zFBbTgWblrqpYQnSMQ5Zx6HEmJkwm287JWfO6ZOB0u5JS+bu74kMY2MmceQ6Y7Qjs1ybmf/VOqkdXIcZl0lqmaSLjwapIFaR2emkzzWjVkwcINXc7UroCDVS6wIquRCC5ZNXoXlRDRzfX1ZqN3kcRTiBUziHAK6gBndQhwZQeIRneIU3T3kv3rv3sWgtePnMMfyR9/kDik+PFA==</latexit><latexit sha1_base64="G8Mj8svobJO3QXEPzEzyDNMenu0=">AAAB7XicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/oF3KbJq2sdlkSbJCWfofvHhQxKv/x5v/xrTdg7a+EHh4Z4bMvFEiuLG+/+0V1tY3NreK26Wd3b39g/LhUdOoVFPWoEoo3Y7QMMEla1huBWsnmmEcCdaKxrezeuuJacOVfLCThIUxDiUfcIrWWc0uimSEvXLFr/pzkVUIcqhArnqv/NXtK5rGTFoq0JhO4Cc2zFBbTgWblrqpYQnSMQ5Zx6HEmJkwm287JWfO6ZOB0u5JS+bu74kMY2MmceQ6Y7Qjs1ybmf/VOqkdXIcZl0lqmaSLjwapIFaR2emkzzWjVkwcINXc7UroCDVS6wIquRCC5ZNXoXlRDRzfX1ZqN3kcRTiBUziHAK6gBndQhwZQeIRneIU3T3kv3rv3sWgtePnMMfyR9/kDik+PFA==</latexit>

Rj = R(0)
j + dj

<latexit sha1_base64="HgWCT4+vb+eWHw14lui9gMEaMM8=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SZYhIpQZkTQjVJw47KKvUA7DplMpk2buZBkhDIUfBU3LhRx63O4821M21lo9UDCx/+fQ05+L+FMKsv6MgoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMei7WFJOYtoQzHFaTsRFIcepy1veDXxWw9USBZHd2qUUCfEvYgFjGClJdfcu3UH6ALp+z6rWEdjdIx8d+CaZatqTQv9BTuHMuRVd83Prh+TNKSRIhxL2bGtRDkZFooRTselbippgskQ92hHY4RDKp1suv4YHWrFR0Es9IkUmqo/JzIcSjkKPd0ZYtWX895E/M/rpCo4dzIWJamiEZk9FKQcqRhNskA+E5QoPtKAiWB6V0T6WGCidGIlHYI9/+W/0Dyp2ppvTsu1yzyOIuzDAVTAhjOowTXUoQEEMniCF3g1Ho1n4814n7UWjHxmF36V8fENFM2Tmw==</latexit><latexit sha1_base64="HgWCT4+vb+eWHw14lui9gMEaMM8=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SZYhIpQZkTQjVJw47KKvUA7DplMpk2buZBkhDIUfBU3LhRx63O4821M21lo9UDCx/+fQ05+L+FMKsv6MgoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMei7WFJOYtoQzHFaTsRFIcepy1veDXxWw9USBZHd2qUUCfEvYgFjGClJdfcu3UH6ALp+z6rWEdjdIx8d+CaZatqTQv9BTuHMuRVd83Prh+TNKSRIhxL2bGtRDkZFooRTselbippgskQ92hHY4RDKp1suv4YHWrFR0Es9IkUmqo/JzIcSjkKPd0ZYtWX895E/M/rpCo4dzIWJamiEZk9FKQcqRhNskA+E5QoPtKAiWB6V0T6WGCidGIlHYI9/+W/0Dyp2ppvTsu1yzyOIuzDAVTAhjOowTXUoQEEMniCF3g1Ho1n4814n7UWjHxmF36V8fENFM2Tmw==</latexit><latexit sha1_base64="HgWCT4+vb+eWHw14lui9gMEaMM8=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SZYhIpQZkTQjVJw47KKvUA7DplMpk2buZBkhDIUfBU3LhRx63O4821M21lo9UDCx/+fQ05+L+FMKsv6MgoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMei7WFJOYtoQzHFaTsRFIcepy1veDXxWw9USBZHd2qUUCfEvYgFjGClJdfcu3UH6ALp+z6rWEdjdIx8d+CaZatqTQv9BTuHMuRVd83Prh+TNKSRIhxL2bGtRDkZFooRTselbippgskQ92hHY4RDKp1suv4YHWrFR0Es9IkUmqo/JzIcSjkKPd0ZYtWX895E/M/rpCo4dzIWJamiEZk9FKQcqRhNskA+E5QoPtKAiWB6V0T6WGCidGIlHYI9/+W/0Dyp2ppvTsu1yzyOIuzDAVTAhjOowTXUoQEEMniCF3g1Ho1n4814n7UWjHxmF36V8fENFM2Tmw==</latexit><latexit sha1_base64="HgWCT4+vb+eWHw14lui9gMEaMM8=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SZYhIpQZkTQjVJw47KKvUA7DplMpk2buZBkhDIUfBU3LhRx63O4821M21lo9UDCx/+fQ05+L+FMKsv6MgoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMei7WFJOYtoQzHFaTsRFIcepy1veDXxWw9USBZHd2qUUCfEvYgFjGClJdfcu3UH6ALp+z6rWEdjdIx8d+CaZatqTQv9BTuHMuRVd83Prh+TNKSRIhxL2bGtRDkZFooRTselbippgskQ92hHY4RDKp1suv4YHWrFR0Es9IkUmqo/JzIcSjkKPd0ZYtWX895E/M/rpCo4dzIWJamiEZk9FKQcqRhNskA+E5QoPtKAiWB6V0T6WGCidGIlHYI9/+W/0Dyp2ppvTsu1yzyOIuzDAVTAhjOowTXUoQEEMniCF3g1Ho1n4814n7UWjHxmF36V8fENFM2Tmw==</latexit>

⇢ =
1p
3
(d1 + d2 + d3)

⌫1 = �
p
6

6
d1 +

p
6

3
d2 �

p
6

6
d3

⌫2 = �
p
2

2
d1 +

p
2

2
d3

<latexit sha1_base64="QzzVmolHLA2VKCL8NHzcAK9/mE8="></latexit><latexit sha1_base64="QzzVmolHLA2VKCL8NHzcAK9/mE8="></latexit><latexit sha1_base64="QzzVmolHLA2VKCL8NHzcAK9/mE8="></latexit><latexit sha1_base64="QzzVmolHLA2VKCL8NHzcAK9/mE8="></latexit>

|±i = 1p
2
|1; 0i± 1p

6
(|0; 1i+ |0; 2i+ |0; 3i)
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6
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p
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p
6

6
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p
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2
|0; 1i+

p
2

2
|0; 3i

<latexit sha1_base64="QgO6+C4/WxpAFibhw+MZ4ffSMSw="></latexit><latexit sha1_base64="QgO6+C4/WxpAFibhw+MZ4ffSMSw="></latexit><latexit sha1_base64="QgO6+C4/WxpAFibhw+MZ4ffSMSw="></latexit><latexit sha1_base64="QgO6+C4/WxpAFibhw+MZ4ffSMSw="></latexit>

Symmetry-adapted polaritonic states:

Symmetry-adapted molecular displacements:

hSi|
@H[1]

@Ql
|Sji

<latexit sha1_base64="nPrwJ60iQBCcRO4jvgb33R6u1kE="></latexit><latexit sha1_base64="nPrwJ60iQBCcRO4jvgb33R6u1kE="></latexit><latexit sha1_base64="nPrwJ60iQBCcRO4jvgb33R6u1kE="></latexit><latexit sha1_base64="nPrwJ60iQBCcRO4jvgb33R6u1kE="></latexit>

)
<latexit sha1_base64="MGIhDxzmJOQvz6oOpjSUfEi38lI=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQkBS8eq9haSEPZbDft0k027E6UEvozvHhQxKu/xpv/xm2bg7a+sPDwzgw784apFAZd99sprayurW+UNytb2zu7e9X9g7ZRmWa8xZRUuhNSw6VIeAsFSt5JNadxKPlDOLqe1h8euTZCJfc4TnkQ00EiIsEoWsvv3onBEKnW6qlXrbl1dyayDF4BNSjU7FW/un3FspgnyCQ1xvfcFIOcahRM8kmlmxmeUjaiA+5bTGjMTZDPVp6QE+v0SaS0fQmSmft7IqexMeM4tJ0xxaFZrE3N/2p+htFlkIskzZAnbP5RlEmCikzvJ32hOUM5tkCZFnZXwoZUU4Y2pYoNwVs8eRnaZ3XP8u15rXFVxFGGIziGU/DgAhpwA01oAQMFz/AKbw46L8678zFvLTnFzCH8kfP5A4/pkWk=</latexit><latexit sha1_base64="MGIhDxzmJOQvz6oOpjSUfEi38lI=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQkBS8eq9haSEPZbDft0k027E6UEvozvHhQxKu/xpv/xm2bg7a+sPDwzgw784apFAZd99sprayurW+UNytb2zu7e9X9g7ZRmWa8xZRUuhNSw6VIeAsFSt5JNadxKPlDOLqe1h8euTZCJfc4TnkQ00EiIsEoWsvv3onBEKnW6qlXrbl1dyayDF4BNSjU7FW/un3FspgnyCQ1xvfcFIOcahRM8kmlmxmeUjaiA+5bTGjMTZDPVp6QE+v0SaS0fQmSmft7IqexMeM4tJ0xxaFZrE3N/2p+htFlkIskzZAnbP5RlEmCikzvJ32hOUM5tkCZFnZXwoZUU4Y2pYoNwVs8eRnaZ3XP8u15rXFVxFGGIziGU/DgAhpwA01oAQMFz/AKbw46L8678zFvLTnFzCH8kfP5A4/pkWk=</latexit><latexit sha1_base64="MGIhDxzmJOQvz6oOpjSUfEi38lI=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQkBS8eq9haSEPZbDft0k027E6UEvozvHhQxKu/xpv/xm2bg7a+sPDwzgw784apFAZd99sprayurW+UNytb2zu7e9X9g7ZRmWa8xZRUuhNSw6VIeAsFSt5JNadxKPlDOLqe1h8euTZCJfc4TnkQ00EiIsEoWsvv3onBEKnW6qlXrbl1dyayDF4BNSjU7FW/un3FspgnyCQ1xvfcFIOcahRM8kmlmxmeUjaiA+5bTGjMTZDPVp6QE+v0SaS0fQmSmft7IqexMeM4tJ0xxaFZrE3N/2p+htFlkIskzZAnbP5RlEmCikzvJ32hOUM5tkCZFnZXwoZUU4Y2pYoNwVs8eRnaZ3XP8u15rXFVxFGGIziGU/DgAhpwA01oAQMFz/AKbw46L8678zFvLTnFzCH8kfP5A4/pkWk=</latexit><latexit sha1_base64="MGIhDxzmJOQvz6oOpjSUfEi38lI=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQkBS8eq9haSEPZbDft0k027E6UEvozvHhQxKu/xpv/xm2bg7a+sPDwzgw784apFAZd99sprayurW+UNytb2zu7e9X9g7ZRmWa8xZRUuhNSw6VIeAsFSt5JNadxKPlDOLqe1h8euTZCJfc4TnkQ00EiIsEoWsvv3onBEKnW6qlXrbl1dyayDF4BNSjU7FW/un3FspgnyCQ1xvfcFIOcahRM8kmlmxmeUjaiA+5bTGjMTZDPVp6QE+v0SaS0fQmSmft7IqexMeM4tJ0xxaFZrE3N/2p+htFlkIskzZAnbP5RlEmCikzvJ32hOUM5tkCZFnZXwoZUU4Y2pYoNwVs8eRnaZ3XP8u15rXFVxFGGIziGU/DgAhpwA01oAQMFz/AKbw46L8678zFvLTnFzCH8kfP5A4/pkWk=</latexit>

O.V., Phys. Rev. Lett. 121 253001 (2018)



Vibronic Coupling: Tavis-Cummings à la Jahn-Teller
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<latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit>

W(⇢, ⌫1, ⌫2) = W[0] +W[A,A](⇢) +W[A,E1](⌫1) +W[A,E2](⌫2) +W[E1,E2](⌫1, ⌫2)
<latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit>

TC
<latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit>

O.V., Phys. Rev. Lett. 121 253001 (2018)
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BB@

↵+ �
p
3 0 0 0

0 ↵ 0 0
0 0 ↵ 0
0 0 0 ↵� �

p
3

1

CCA

<latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit>

W(⇢, ⌫1, ⌫2) = W[0] +W[A,A](⇢) +W[A,E1](⌫1) +W[A,E2](⌫2) +W[E1,E2](⌫1, ⌫2)
<latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit>

TC
<latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit>

W[A,E1](⌫1) =

0

BB@

0 ⌫1 0 0
⌫1 0 0 �⌫1
0 0 0 0
0 �⌫1 0 0

1

CCA
�p
6

<latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit><latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit><latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit><latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit>

W[A,A](⇢) =

0

BB@

⇢/2 0 0 �⇢/2
0 ⇢ 0 0
0 0 ⇢ 0

�⇢/2 0 0 ⇢/2

1

CCA
�p
3

<latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit><latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit><latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit><latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit>

W[A,E2](⌫2) =

0

BB@

0 0 ⌫2 0
0 0 0 0
⌫2 0 0 �⌫2
0 0 �⌫2 0

1

CCA
�p
6

<latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit><latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit><latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit><latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit>

PJT
<latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit><latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit><latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit><latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit>

O.V., Phys. Rev. Lett. 121 253001 (2018)
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�27

W[0] =

0

BB@

↵+ �
p
3 0 0 0

0 ↵ 0 0
0 0 ↵ 0
0 0 0 ↵� �

p
3

1

CCA

<latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit>

W(⇢, ⌫1, ⌫2) = W[0] +W[A,A](⇢) +W[A,E1](⌫1) +W[A,E2](⌫2) +W[E1,E2](⌫1, ⌫2)
<latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit>

TC
<latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit>

W[E1,E2](⌫1, ⌫2) =

0

BB@

0 0 0 0
0 ⌫1 ⌫2 0
0 ⌫2 �⌫1 0
0 0 0 0

1

CCA
�p
6

<latexit sha1_base64="Ogy9c+yQTa1gtnwxuto0TvND/Es="></latexit><latexit sha1_base64="Ogy9c+yQTa1gtnwxuto0TvND/Es="></latexit><latexit sha1_base64="Ogy9c+yQTa1gtnwxuto0TvND/Es="></latexit><latexit sha1_base64="Ogy9c+yQTa1gtnwxuto0TvND/Es="></latexit>

JT
<latexit sha1_base64="LeQYcHKoh0tvNCHaArrntJ1jvfk=">AAAB8nicbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLkiPsbfaSJXt7x+6cGI78DBsLRWz9NXb+GzfJFZr4wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmnA/oiMlQsEoWqvXR/6EJszum7NBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxssfKMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRhe+5lQSYpcseVHYSoJxmR+PxkKzRnKqQXKtLC7EjammjK0KZVsCN7qyevQrlU9yw+1Sv0mj6MIZ3AOl+DBFdThDhrQAgYxPMMrvDnovDjvzseyteDkM6fwR87nD6GFkXI=</latexit><latexit sha1_base64="LeQYcHKoh0tvNCHaArrntJ1jvfk=">AAAB8nicbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLkiPsbfaSJXt7x+6cGI78DBsLRWz9NXb+GzfJFZr4wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmnA/oiMlQsEoWqvXR/6EJszum7NBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxssfKMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRhe+5lQSYpcseVHYSoJxmR+PxkKzRnKqQXKtLC7EjammjK0KZVsCN7qyevQrlU9yw+1Sv0mj6MIZ3AOl+DBFdThDhrQAgYxPMMrvDnovDjvzseyteDkM6fwR87nD6GFkXI=</latexit><latexit sha1_base64="LeQYcHKoh0tvNCHaArrntJ1jvfk=">AAAB8nicbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLkiPsbfaSJXt7x+6cGI78DBsLRWz9NXb+GzfJFZr4wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmnA/oiMlQsEoWqvXR/6EJszum7NBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxssfKMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRhe+5lQSYpcseVHYSoJxmR+PxkKzRnKqQXKtLC7EjammjK0KZVsCN7qyevQrlU9yw+1Sv0mj6MIZ3AOl+DBFdThDhrQAgYxPMMrvDnovDjvzseyteDkM6fwR87nD6GFkXI=</latexit><latexit sha1_base64="LeQYcHKoh0tvNCHaArrntJ1jvfk=">AAAB8nicbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLkiPsbfaSJXt7x+6cGI78DBsLRWz9NXb+GzfJFZr4wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmnA/oiMlQsEoWqvXR/6EJszum7NBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxssfKMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRhe+5lQSYpcseVHYSoJxmR+PxkKzRnKqQXKtLC7EjammjK0KZVsCN7qyevQrlU9yw+1Sv0mj6MIZ3AOl+DBFdThDhrQAgYxPMMrvDnovDjvzseyteDkM6fwR87nD6GFkXI=</latexit>

E ⌦ e
<latexit sha1_base64="aVwKU0Ar4+SB1AfTy9ZcWC73QSw=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU9SEMFjBVuL7VKy6Wwbmk2WJCuU0n/hxYMiXv033vw3pu0etPXBwOO9GWbmRangxvr+t1dYWV1b3yhulra2d3b3yvsHTaMyzbDBlFC6FVGDgktsWG4FtlKNNIkEPkTD66n/8ITacCXv7SjFMKF9yWPOqHXS401HWZ6gIdgtV/yqPwNZJkFOKpCj3i1/dXqKZQlKywQ1ph34qQ3HVFvOBE5KncxgStmQ9rHtqKRuTTieXTwhJ07pkVhpV9KSmfp7YkwTY0ZJ5DoTagdm0ZuK/3ntzMaX4ZjLNLMo2XxRnAliFZm+T3pcI7Ni5AhlmrtbCRtQTZl1IZVcCMHiy8ukeVYNHL87r9Su8jiKcATHcAoBXEANbqEODWAg4Rle4c0z3ov37n3MWwtePnMIf+B9/gAuPJCR</latexit><latexit sha1_base64="aVwKU0Ar4+SB1AfTy9ZcWC73QSw=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU9SEMFjBVuL7VKy6Wwbmk2WJCuU0n/hxYMiXv033vw3pu0etPXBwOO9GWbmRangxvr+t1dYWV1b3yhulra2d3b3yvsHTaMyzbDBlFC6FVGDgktsWG4FtlKNNIkEPkTD66n/8ITacCXv7SjFMKF9yWPOqHXS401HWZ6gIdgtV/yqPwNZJkFOKpCj3i1/dXqKZQlKywQ1ph34qQ3HVFvOBE5KncxgStmQ9rHtqKRuTTieXTwhJ07pkVhpV9KSmfp7YkwTY0ZJ5DoTagdm0ZuK/3ntzMaX4ZjLNLMo2XxRnAliFZm+T3pcI7Ni5AhlmrtbCRtQTZl1IZVcCMHiy8ukeVYNHL87r9Su8jiKcATHcAoBXEANbqEODWAg4Rle4c0z3ov37n3MWwtePnMIf+B9/gAuPJCR</latexit><latexit sha1_base64="aVwKU0Ar4+SB1AfTy9ZcWC73QSw=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU9SEMFjBVuL7VKy6Wwbmk2WJCuU0n/hxYMiXv033vw3pu0etPXBwOO9GWbmRangxvr+t1dYWV1b3yhulra2d3b3yvsHTaMyzbDBlFC6FVGDgktsWG4FtlKNNIkEPkTD66n/8ITacCXv7SjFMKF9yWPOqHXS401HWZ6gIdgtV/yqPwNZJkFOKpCj3i1/dXqKZQlKywQ1ph34qQ3HVFvOBE5KncxgStmQ9rHtqKRuTTieXTwhJ07pkVhpV9KSmfp7YkwTY0ZJ5DoTagdm0ZuK/3ntzMaX4ZjLNLMo2XxRnAliFZm+T3pcI7Ni5AhlmrtbCRtQTZl1IZVcCMHiy8ukeVYNHL87r9Su8jiKcATHcAoBXEANbqEODWAg4Rle4c0z3ov37n3MWwtePnMIf+B9/gAuPJCR</latexit><latexit sha1_base64="aVwKU0Ar4+SB1AfTy9ZcWC73QSw=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU9SEMFjBVuL7VKy6Wwbmk2WJCuU0n/hxYMiXv033vw3pu0etPXBwOO9GWbmRangxvr+t1dYWV1b3yhulra2d3b3yvsHTaMyzbDBlFC6FVGDgktsWG4FtlKNNIkEPkTD66n/8ITacCXv7SjFMKF9yWPOqHXS401HWZ6gIdgtV/yqPwNZJkFOKpCj3i1/dXqKZQlKywQ1ph34qQ3HVFvOBE5KncxgStmQ9rHtqKRuTTieXTwhJ07pkVhpV9KSmfp7YkwTY0ZJ5DoTagdm0ZuK/3ntzMaX4ZjLNLMo2XxRnAliFZm+T3pcI7Ni5AhlmrtbCRtQTZl1IZVcCMHiy8ukeVYNHL87r9Su8jiKcATHcAoBXEANbqEODWAg4Rle4c0z3ov37n3MWwtePnMIf+B9/gAuPJCR</latexit>

W[A,E1](⌫1) =

0

BB@

0 ⌫1 0 0
⌫1 0 0 �⌫1
0 0 0 0
0 �⌫1 0 0

1

CCA
�p
6

<latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit><latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit><latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit><latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit>

W[A,A](⇢) =

0

BB@

⇢/2 0 0 �⇢/2
0 ⇢ 0 0
0 0 ⇢ 0

�⇢/2 0 0 ⇢/2

1

CCA
�p
3

<latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit><latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit><latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit><latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit>

W[A,E2](⌫2) =

0

BB@

0 0 ⌫2 0
0 0 0 0
⌫2 0 0 �⌫2
0 0 �⌫2 0

1

CCA
�p
6

<latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit><latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit><latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit><latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit>

PJT
<latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit><latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit><latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit><latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit>

O.V., Phys. Rev. Lett. 121 253001 (2018)



Vibronic Coupling: Tavis-Cummings à la Jahn-Teller

�27

W[0] =

0

BB@

↵+ �
p
3 0 0 0

0 ↵ 0 0
0 0 ↵ 0
0 0 0 ↵� �

p
3

1

CCA

<latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit><latexit sha1_base64="gXoMPCbZCqvHCaGmOrDQiWGBX+M="></latexit>

W(⇢, ⌫1, ⌫2) = W[0] +W[A,A](⇢) +W[A,E1](⌫1) +W[A,E2](⌫2) +W[E1,E2](⌫1, ⌫2)
<latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit><latexit sha1_base64="bL/nZANNmaDv/5g9gVrwMLyC42A="></latexit>

TC
<latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit><latexit sha1_base64="C60mGRMpbIvL5qM6TkMmss6Xok8=">AAAB8nicbZA9SwNBEIb34leMX1FLm8UgWIW7NFpJII1lhHxBcoS9zVyyZG/v2J0Tw5GfYWOhiK2/xs5/4ya5QhNfWHh4Z4adeYNECoOu++0UtrZ3dveK+6WDw6Pjk/LpWcfEqebQ5rGMdS9gBqRQ0EaBEnqJBhYFErrBtLGodx9BGxGrFs4S8CM2ViIUnKG1+gOEJzRh1mrMh+WKW3WXopvg5VAhuZrD8tdgFPM0AoVcMmP6npugnzGNgkuYlwapgYTxKRtD36JiERg/W648p1fWGdEw1vYppEv390TGImNmUWA7I4YTs15bmP/V+imGt34mVJIiKL76KEwlxZgu7qcjoYGjnFlgXAu7K+UTphlHm1LJhuCtn7wJnVrVs/xQq9Tv8jiK5IJckmvikRtSJ/ekSdqEk5g8k1fy5qDz4rw7H6vWgpPPnJM/cj5/AJbskWs=</latexit>

W[E1,E2](⌫1, ⌫2) =

0

BB@

0 0 0 0
0 ⌫1 ⌫2 0
0 ⌫2 �⌫1 0
0 0 0 0

1

CCA
�p
6

<latexit sha1_base64="Ogy9c+yQTa1gtnwxuto0TvND/Es="></latexit><latexit sha1_base64="Ogy9c+yQTa1gtnwxuto0TvND/Es="></latexit><latexit sha1_base64="Ogy9c+yQTa1gtnwxuto0TvND/Es="></latexit><latexit sha1_base64="Ogy9c+yQTa1gtnwxuto0TvND/Es="></latexit>

JT
<latexit sha1_base64="LeQYcHKoh0tvNCHaArrntJ1jvfk=">AAAB8nicbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLkiPsbfaSJXt7x+6cGI78DBsLRWz9NXb+GzfJFZr4wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmnA/oiMlQsEoWqvXR/6EJszum7NBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxssfKMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRhe+5lQSYpcseVHYSoJxmR+PxkKzRnKqQXKtLC7EjammjK0KZVsCN7qyevQrlU9yw+1Sv0mj6MIZ3AOl+DBFdThDhrQAgYxPMMrvDnovDjvzseyteDkM6fwR87nD6GFkXI=</latexit><latexit sha1_base64="LeQYcHKoh0tvNCHaArrntJ1jvfk=">AAAB8nicbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLkiPsbfaSJXt7x+6cGI78DBsLRWz9NXb+GzfJFZr4wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmnA/oiMlQsEoWqvXR/6EJszum7NBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxssfKMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRhe+5lQSYpcseVHYSoJxmR+PxkKzRnKqQXKtLC7EjammjK0KZVsCN7qyevQrlU9yw+1Sv0mj6MIZ3AOl+DBFdThDhrQAgYxPMMrvDnovDjvzseyteDkM6fwR87nD6GFkXI=</latexit><latexit sha1_base64="LeQYcHKoh0tvNCHaArrntJ1jvfk=">AAAB8nicbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLkiPsbfaSJXt7x+6cGI78DBsLRWz9NXb+GzfJFZr4wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmnA/oiMlQsEoWqvXR/6EJszum7NBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxssfKMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRhe+5lQSYpcseVHYSoJxmR+PxkKzRnKqQXKtLC7EjammjK0KZVsCN7qyevQrlU9yw+1Sv0mj6MIZ3AOl+DBFdThDhrQAgYxPMMrvDnovDjvzseyteDkM6fwR87nD6GFkXI=</latexit><latexit sha1_base64="LeQYcHKoh0tvNCHaArrntJ1jvfk=">AAAB8nicbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLkiPsbfaSJXt7x+6cGI78DBsLRWz9NXb+GzfJFZr4wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmnA/oiMlQsEoWqvXR/6EJszum7NBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxssfKMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRhe+5lQSYpcseVHYSoJxmR+PxkKzRnKqQXKtLC7EjammjK0KZVsCN7qyevQrlU9yw+1Sv0mj6MIZ3AOl+DBFdThDhrQAgYxPMMrvDnovDjvzseyteDkM6fwR87nD6GFkXI=</latexit>

E ⌦ e
<latexit sha1_base64="aVwKU0Ar4+SB1AfTy9ZcWC73QSw=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU9SEMFjBVuL7VKy6Wwbmk2WJCuU0n/hxYMiXv033vw3pu0etPXBwOO9GWbmRangxvr+t1dYWV1b3yhulra2d3b3yvsHTaMyzbDBlFC6FVGDgktsWG4FtlKNNIkEPkTD66n/8ITacCXv7SjFMKF9yWPOqHXS401HWZ6gIdgtV/yqPwNZJkFOKpCj3i1/dXqKZQlKywQ1ph34qQ3HVFvOBE5KncxgStmQ9rHtqKRuTTieXTwhJ07pkVhpV9KSmfp7YkwTY0ZJ5DoTagdm0ZuK/3ntzMaX4ZjLNLMo2XxRnAliFZm+T3pcI7Ni5AhlmrtbCRtQTZl1IZVcCMHiy8ukeVYNHL87r9Su8jiKcATHcAoBXEANbqEODWAg4Rle4c0z3ov37n3MWwtePnMIf+B9/gAuPJCR</latexit><latexit sha1_base64="aVwKU0Ar4+SB1AfTy9ZcWC73QSw=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU9SEMFjBVuL7VKy6Wwbmk2WJCuU0n/hxYMiXv033vw3pu0etPXBwOO9GWbmRangxvr+t1dYWV1b3yhulra2d3b3yvsHTaMyzbDBlFC6FVGDgktsWG4FtlKNNIkEPkTD66n/8ITacCXv7SjFMKF9yWPOqHXS401HWZ6gIdgtV/yqPwNZJkFOKpCj3i1/dXqKZQlKywQ1ph34qQ3HVFvOBE5KncxgStmQ9rHtqKRuTTieXTwhJ07pkVhpV9KSmfp7YkwTY0ZJ5DoTagdm0ZuK/3ntzMaX4ZjLNLMo2XxRnAliFZm+T3pcI7Ni5AhlmrtbCRtQTZl1IZVcCMHiy8ukeVYNHL87r9Su8jiKcATHcAoBXEANbqEODWAg4Rle4c0z3ov37n3MWwtePnMIf+B9/gAuPJCR</latexit><latexit sha1_base64="aVwKU0Ar4+SB1AfTy9ZcWC73QSw=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU9SEMFjBVuL7VKy6Wwbmk2WJCuU0n/hxYMiXv033vw3pu0etPXBwOO9GWbmRangxvr+t1dYWV1b3yhulra2d3b3yvsHTaMyzbDBlFC6FVGDgktsWG4FtlKNNIkEPkTD66n/8ITacCXv7SjFMKF9yWPOqHXS401HWZ6gIdgtV/yqPwNZJkFOKpCj3i1/dXqKZQlKywQ1ph34qQ3HVFvOBE5KncxgStmQ9rHtqKRuTTieXTwhJ07pkVhpV9KSmfp7YkwTY0ZJ5DoTagdm0ZuK/3ntzMaX4ZjLNLMo2XxRnAliFZm+T3pcI7Ni5AhlmrtbCRtQTZl1IZVcCMHiy8ukeVYNHL87r9Su8jiKcATHcAoBXEANbqEODWAg4Rle4c0z3ov37n3MWwtePnMIf+B9/gAuPJCR</latexit><latexit sha1_base64="aVwKU0Ar4+SB1AfTy9ZcWC73QSw=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU9SEMFjBVuL7VKy6Wwbmk2WJCuU0n/hxYMiXv033vw3pu0etPXBwOO9GWbmRangxvr+t1dYWV1b3yhulra2d3b3yvsHTaMyzbDBlFC6FVGDgktsWG4FtlKNNIkEPkTD66n/8ITacCXv7SjFMKF9yWPOqHXS401HWZ6gIdgtV/yqPwNZJkFOKpCj3i1/dXqKZQlKywQ1ph34qQ3HVFvOBE5KncxgStmQ9rHtqKRuTTieXTwhJ07pkVhpV9KSmfp7YkwTY0ZJ5DoTagdm0ZuK/3ntzMaX4ZjLNLMo2XxRnAliFZm+T3pcI7Ni5AhlmrtbCRtQTZl1IZVcCMHiy8ukeVYNHL87r9Su8jiKcATHcAoBXEANbqEODWAg4Rle4c0z3ov37n3MWwtePnMIf+B9/gAuPJCR</latexit>

W[A,E1](⌫1) =

0

BB@

0 ⌫1 0 0
⌫1 0 0 �⌫1
0 0 0 0
0 �⌫1 0 0

1

CCA
�p
6

<latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit><latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit><latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit><latexit sha1_base64="6E3QjvIuHB0rbh3wkQ3tGvNpC0A="></latexit>

W[A,A](⇢) =

0

BB@

⇢/2 0 0 �⇢/2
0 ⇢ 0 0
0 0 ⇢ 0

�⇢/2 0 0 ⇢/2

1

CCA
�p
3

<latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit><latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit><latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit><latexit sha1_base64="aflsrlcV7toaGswt2VcLR8rzgTk="></latexit>

W[A,E2](⌫2) =

0

BB@

0 0 ⌫2 0
0 0 0 0
⌫2 0 0 �⌫2
0 0 �⌫2 0

1

CCA
�p
6

<latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit><latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit><latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit><latexit sha1_base64="BKAErNTll67nRdqOQOBDE8R2LAA="></latexit>

PJT
<latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit><latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit><latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit><latexit sha1_base64="e09Igdw/9ONqfIijXp8k+JbXtk4=">AAAB83icbZA9SwNBEIbn4leMX1FLm8UgWIW7NFpJwEasIuQLciHsbfaSJXt7x+6cGI78DRsLRWz9M3b+GzfJFZr4wsLDOzPM7BskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsntvN555NqIWDVxmvB+REdKhIJRtJbvI39CE2aN++ZsUK64VXchsg5eDhXI1RiUv/xhzNKIK2SSGtPz3AT7GdUomOSzkp8anlA2oSPes6hoxE0/W9w8IxfWGZIw1vYpJAv390RGI2OmUWA7I4pjs1qbm//VeimG1/1MqCRFrthyUZhKgjGZB0CGQnOGcmqBMi3srYSNqaYMbUwlG4K3+uV1aNeqnuWHWqV+k8dRhDM4h0vw4ArqcAcNaAGDBJ7hFd6c1Hlx3p2PZWvByWdO4Y+czx9EMZHM</latexit>

⌫1
<latexit sha1_base64="3OhzR0c2CQXNasMLLGyCOYAdDw8=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48VjBtoQ1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6wsLDOzPszBumgmvjut9OaWNza3unvFvZ2z84PKoen7R1kimGPktEoroh1Si4RN9wI7CbKqRxKLATTu7m9c4TKs0T+WimKQYxHUkecUaNtfy+zAbeoFpz6+5CZB28AmpQqDWofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QQ5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7ll+uK41b4s4ynAG53AJHjSgCffQAh8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+Er453</latexit><latexit sha1_base64="3OhzR0c2CQXNasMLLGyCOYAdDw8=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48VjBtoQ1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6wsLDOzPszBumgmvjut9OaWNza3unvFvZ2z84PKoen7R1kimGPktEoroh1Si4RN9wI7CbKqRxKLATTu7m9c4TKs0T+WimKQYxHUkecUaNtfy+zAbeoFpz6+5CZB28AmpQqDWofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QQ5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7ll+uK41b4s4ynAG53AJHjSgCffQAh8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+Er453</latexit><latexit sha1_base64="3OhzR0c2CQXNasMLLGyCOYAdDw8=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48VjBtoQ1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6wsLDOzPszBumgmvjut9OaWNza3unvFvZ2z84PKoen7R1kimGPktEoroh1Si4RN9wI7CbKqRxKLATTu7m9c4TKs0T+WimKQYxHUkecUaNtfy+zAbeoFpz6+5CZB28AmpQqDWofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QQ5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7ll+uK41b4s4ynAG53AJHjSgCffQAh8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+Er453</latexit><latexit sha1_base64="3OhzR0c2CQXNasMLLGyCOYAdDw8=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48VjBtoQ1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6wsLDOzPszBumgmvjut9OaWNza3unvFvZ2z84PKoen7R1kimGPktEoroh1Si4RN9wI7CbKqRxKLATTu7m9c4TKs0T+WimKQYxHUkecUaNtfy+zAbeoFpz6+5CZB28AmpQqDWofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QQ5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7ll+uK41b4s4ynAG53AJHjSgCffQAh8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+Er453</latexit>

⌫2
<latexit sha1_base64="yg3F8fZtDmymQHVGEZGBBRqAD9c=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuhJCl48VjBtoQ1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6wsLDOzPszBumgmvjut9OaWNza3unvFvZ2z84PKoen7R1kimGPktEoroh1Si4RN9wI7CbKqRxKLATTu7m9c4TKs0T+WimKQYxHUkecUaNtfy+zAaNQbXm1t2FyDp4BdSgUGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz6KkMeogXyw7IxfWGZIoUfZJQxbu74mcxlpP49B2xtSM9Wptbv5X62UmuglyLtPMoGTLj6JMEJOQ+eVkyBUyI6YWKFPc7krYmCrKjM2nYkPwVk9eh3aj7ll+uKo1b4s4ynAG53AJHlxDE+6hBT4w4PAMr/DmSOfFeXc+lq0lp5g5hT9yPn8AhjOOeA==</latexit><latexit sha1_base64="yg3F8fZtDmymQHVGEZGBBRqAD9c=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuhJCl48VjBtoQ1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6wsLDOzPszBumgmvjut9OaWNza3unvFvZ2z84PKoen7R1kimGPktEoroh1Si4RN9wI7CbKqRxKLATTu7m9c4TKs0T+WimKQYxHUkecUaNtfy+zAaNQbXm1t2FyDp4BdSgUGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz6KkMeogXyw7IxfWGZIoUfZJQxbu74mcxlpP49B2xtSM9Wptbv5X62UmuglyLtPMoGTLj6JMEJOQ+eVkyBUyI6YWKFPc7krYmCrKjM2nYkPwVk9eh3aj7ll+uKo1b4s4ynAG53AJHlxDE+6hBT4w4PAMr/DmSOfFeXc+lq0lp5g5hT9yPn8AhjOOeA==</latexit><latexit sha1_base64="yg3F8fZtDmymQHVGEZGBBRqAD9c=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuhJCl48VjBtoQ1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6wsLDOzPszBumgmvjut9OaWNza3unvFvZ2z84PKoen7R1kimGPktEoroh1Si4RN9wI7CbKqRxKLATTu7m9c4TKs0T+WimKQYxHUkecUaNtfy+zAaNQbXm1t2FyDp4BdSgUGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz6KkMeogXyw7IxfWGZIoUfZJQxbu74mcxlpP49B2xtSM9Wptbv5X62UmuglyLtPMoGTLj6JMEJOQ+eVkyBUyI6YWKFPc7krYmCrKjM2nYkPwVk9eh3aj7ll+uKo1b4s4ynAG53AJHlxDE+6hBT4w4PAMr/DmSOfFeXc+lq0lp5g5hT9yPn8AhjOOeA==</latexit><latexit sha1_base64="yg3F8fZtDmymQHVGEZGBBRqAD9c=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuhJCl48VjBtoQ1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6wsLDOzPszBumgmvjut9OaWNza3unvFvZ2z84PKoen7R1kimGPktEoroh1Si4RN9wI7CbKqRxKLATTu7m9c4TKs0T+WimKQYxHUkecUaNtfy+zAaNQbXm1t2FyDp4BdSgUGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz6KkMeogXyw7IxfWGZIoUfZJQxbu74mcxlpP49B2xtSM9Wptbv5X62UmuglyLtPMoGTLj6JMEJOQ+eVkyBUyI6YWKFPc7krYmCrKjM2nYkPwVk9eh3aj7ll+uKo1b4s4ynAG53AJHlxDE+6hBT4w4PAMr/DmSOfFeXc+lq0lp5g5hT9yPn8AhjOOeA==</latexit>

O.V., Phys. Rev. Lett. 121 253001 (2018)



Internal conversion in polyatomic systems: pyrazine

�28

S2
<latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit>

S1
<latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit>
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<latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit>

Vibronic coupling Hamiltonian of Raab et al., 
J. Chem. Phys. 110 936 (1999)
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<latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit>
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<latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit>

S0
<latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit>|0i

<latexit sha1_base64="Z+b6+lo8+oCgQYM+qzg2htovu34=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx4r2A9pQ9lsJ+3SzSbsboQS+yu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekSleSzvzThBP6IDyUPOqLHSw5PbVVQOBPZKZbfizkCWiZeTMuSo90pf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s9mB0/IqVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGVn3GZpAYlmy8KU0FMTKbfkz5XyIwYW0KZ4vZWwoZUUWZsRkUbgrf48jJpViveeaV6d1GuXedxFOAYTuAMPLiEGtxCHRrAIIJneIU3RzkvzrvzMW9dcfKZI/gD5/MHtUOQVQ==</latexit>
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<latexit sha1_base64="t1Ez9uBdyh+8sbMoATxr6vPFDZw=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx4r2A9pQ9lsJ+3SzSbsboQS+yu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekSleSzvzThBP6IDyUPOqLHSw5PXVVQOBPZKZbfizkCWiZeTMuSo90pf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s9mB0/IqVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGVn3GZpAYlmy8KU0FMTKbfkz5XyIwYW0KZ4vZWwoZUUWZsRkUbgrf48jJpViveeaV6d1GuXedxFOAYTuAMPLiEGtxCHRrAIIJneIU3RzkvzrvzMW9dcfKZI/gD5/MHts6QVg==</latexit>
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<latexit sha1_base64="h/LD+e8CNXPMal47BXwEtxDZsd8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4KrtV0JMUvHiziv2A7lKyabYNTbJrki2Upb/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMCxPOtHHdb2dldW19Y7OwVdze2d3bLx0cNnWcKkIbJOaxaodYU84kbRhmOG0nimIRctoKhzdTvzWiSrNYPppxQgOB+5JFjGBjpcAfhFj5d4L2cfehWyq7FXcGtEy8nJQhR71b+vJ7MUkFlYZwrHXHcxMTZFgZRjidFP1U0wSTIe7TjqUSC6qDbHb0BJ1apYeiWNmSBs3U3xMZFlqPRWg7BTYDvehNxf+8TmqiqyBjMkkNlWS+KEo5MjGaJoB6TFFi+NgSTBSztyIywAoTY3Mq2hC8xZeXSbNa8c4r1fuLcu06j6MAx3ACZ+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYt644+cwR/IHz+QOEaJHr</latexit>

Vibronic coupling Hamiltonian of Raab et al., 
J. Chem. Phys. 110 936 (1999)
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<latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit>

S1
<latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit>

S0
<latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit>|0i

<latexit sha1_base64="Z+b6+lo8+oCgQYM+qzg2htovu34=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx4r2A9pQ9lsJ+3SzSbsboQS+yu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekSleSzvzThBP6IDyUPOqLHSw5PbVVQOBPZKZbfizkCWiZeTMuSo90pf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s9mB0/IqVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGVn3GZpAYlmy8KU0FMTKbfkz5XyIwYW0KZ4vZWwoZUUWZsRkUbgrf48jJpViveeaV6d1GuXedxFOAYTuAMPLiEGtxCHRrAIIJneIU3RzkvzrvzMW9dcfKZI/gD5/MHtUOQVQ==</latexit>

|1i
<latexit sha1_base64="t1Ez9uBdyh+8sbMoATxr6vPFDZw=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx4r2A9pQ9lsJ+3SzSbsboQS+yu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekSleSzvzThBP6IDyUPOqLHSw5PXVVQOBPZKZbfizkCWiZeTMuSo90pf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s9mB0/IqVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGVn3GZpAYlmy8KU0FMTKbfkz5XyIwYW0KZ4vZWwoZUUWZsRkUbgrf48jJpViveeaV6d1GuXedxFOAYTuAMPLiEGtxCHRrAIIJneIU3RzkvzrvzMW9dcfKZI/gD5/MHts6QVg==</latexit>

~⌦R
<latexit sha1_base64="h/LD+e8CNXPMal47BXwEtxDZsd8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4KrtV0JMUvHiziv2A7lKyabYNTbJrki2Upb/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMCxPOtHHdb2dldW19Y7OwVdze2d3bLx0cNnWcKkIbJOaxaodYU84kbRhmOG0nimIRctoKhzdTvzWiSrNYPppxQgOB+5JFjGBjpcAfhFj5d4L2cfehWyq7FXcGtEy8nJQhR71b+vJ7MUkFlYZwrHXHcxMTZFgZRjidFP1U0wSTIe7TjqUSC6qDbHb0BJ1apYeiWNmSBs3U3xMZFlqPRWg7BTYDvehNxf+8TmqiqyBjMkkNlWS+KEo5MjGaJoB6TFFi+NgSTBSztyIywAoTY3Mq2hC8xZeXSbNa8c4r1fuLcu06j6MAx3ACZ+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYt644+cwR/IHz+QOEaJHr</latexit>

Vibronic coupling Hamiltonian of Raab et al., 
J. Chem. Phys. 110 936 (1999)

Ground state S0 coupled to S2 via the cavity mode:


Large coupling: ELP < ECoIn


Small coupling: ELP > ECoIn ~⌦R ⇡ 0.95 eV
<latexit sha1_base64="O3wO4anXqh5+ZYtHRpHj2ML+p+o=">AAACDXicbVDJSgNBEO1xjXGLevTSGAVPYcYF9SZ68WYUE4VMCDWdStKkZ6G7RgxD/AAv/ooXD4p49e7Nv7ETc3B7UPB4r4qqekGipCHX/XDGxicmp6ZzM/nZufmFxcLSctXEqRZYEbGK9VUABpWMsEKSFF4lGiEMFF4G3eOBf3mN2sg4uqBegvUQ2pFsSQFkpUZh3e8EoP3TENvQOOc+JImOb7hbOti99QlvKMNqv1EouiV3CP6XeCNSZCOUG4V3vxmLNMSIhAJjap6bUD0DTVIo7Of91GACogttrFkaQYimng2/6fMNqzR5K9a2IuJD9ftEBqExvTCwnSFQx/z2BuJ/Xi2l1n49k1GSEkbia1ErVZxiPoiGN6VGQapnCQgt7a1cdECDIBtg3obg/X75L6lulbzt0tbZTvHwaBRHjq2yNbbJPLbHDtkJK7MKE+yOPbAn9uzcO4/Oi/P61TrmjGZW2A84b5+8Spta</latexit>

~⌦R ⇡ 2.0 eV
<latexit sha1_base64="DnvBIREaIvxe9VraT2XrbnieTjo=">AAACDHicbVC7SgNBFJ31GeMramkzGASrsBsFLYM2dj4wUciGcHdykwzOPpi5KwlL7G38FRsLRWz9ADv/xklMoYkHBg7nnMude4JESUOu++XMzM7NLyzmlvLLK6tr64WNzZqJUy2wKmIV65sADCoZYZUkKbxJNEIYKLwObk+G/vUdaiPj6Ir6CTZC6ESyLQWQlZqFot8NQPtnIXagecl9SBId93i55N77hD3KsDawKbfkjsCniTcmRTbGebPw6bdikYYYkVBgTN1zE2pkoEkKhYO8nxpMQNxCB+uWRhCiaWSjYwZ81yot3o61fRHxkfp7IoPQmH4Y2GQI1DWT3lD8z6un1D5qZDJKUsJI/Cxqp4pTzIfN8JbUKEj1LQGhpf0rF13QIMj2l7cleJMnT5NaueTtl8oXB8XK8biOHNtmO2yPeeyQVdgpO2dVJtgDe2Iv7NV5dJ6dN+f9JzrjjGe22B84H98xA5sU</latexit>

Internal  
conversion



Internal conversion in polyatomic systems: pyrazine

�29

S2
<latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit>

S1
<latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit>
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<latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit>|0i

<latexit sha1_base64="Z+b6+lo8+oCgQYM+qzg2htovu34=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx4r2A9pQ9lsJ+3SzSbsboQS+yu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekSleSzvzThBP6IDyUPOqLHSw5PbVVQOBPZKZbfizkCWiZeTMuSo90pf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s9mB0/IqVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGVn3GZpAYlmy8KU0FMTKbfkz5XyIwYW0KZ4vZWwoZUUWZsRkUbgrf48jJpViveeaV6d1GuXedxFOAYTuAMPLiEGtxCHRrAIIJneIU3RzkvzrvzMW9dcfKZI/gD5/MHtUOQVQ==</latexit>

|1i
<latexit sha1_base64="t1Ez9uBdyh+8sbMoATxr6vPFDZw=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx4r2A9pQ9lsJ+3SzSbsboQS+yu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekSleSzvzThBP6IDyUPOqLHSw5PXVVQOBPZKZbfizkCWiZeTMuSo90pf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s9mB0/IqVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGVn3GZpAYlmy8KU0FMTKbfkz5XyIwYW0KZ4vZWwoZUUWZsRkUbgrf48jJpViveeaV6d1GuXedxFOAYTuAMPLiEGtxCHRrAIIJneIU3RzkvzrvzMW9dcfKZI/gD5/MHts6QVg==</latexit>

~⌦R
<latexit sha1_base64="h/LD+e8CNXPMal47BXwEtxDZsd8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4KrtV0JMUvHiziv2A7lKyabYNTbJrki2Upb/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMCxPOtHHdb2dldW19Y7OwVdze2d3bLx0cNnWcKkIbJOaxaodYU84kbRhmOG0nimIRctoKhzdTvzWiSrNYPppxQgOB+5JFjGBjpcAfhFj5d4L2cfehWyq7FXcGtEy8nJQhR71b+vJ7MUkFlYZwrHXHcxMTZFgZRjidFP1U0wSTIe7TjqUSC6qDbHb0BJ1apYeiWNmSBs3U3xMZFlqPRWg7BTYDvehNxf+8TmqiqyBjMkkNlWS+KEo5MjGaJoB6TFFi+NgSTBSztyIywAoTY3Mq2hC8xZeXSbNa8c4r1fuLcu06j6MAx3ACZ+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYt644+cwR/IHz+QOEaJHr</latexit>

Vibronic coupling Hamiltonian of Raab et al., 
J. Chem. Phys. 110 936 (1999)

Internal  
conversion

at the FC region (the global ground state minimum and its vertical excitations) in a diabatic

basis.32,33 Here, the nonadiabatic interaction is included through potential (and not kinetic)

coupling in the vibronic basis. The normal modes are described through harmonic oscillators

and their relative shifts in the di↵erent electronic states that are included (for the ntun tuning

modes). The terms take the following form

Ĥpyr =
nmodesX
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for three electronic states and the nonadiabatic coupling contained in the ncoupl coupling

modes. The tuning and coupling modes have to obey certain symmetry restrictions, in

particular, the linear tuning modes can only be of the totally symmetric representation of

the given symmetry group, and the product of coupling mode and coupled electronic states

has to result in the totally symmetric representation of the group. In the pyrazine case,

the tuning modes are of Ag symmetry as the molecule belongs to the D2h point group.

The first and second excited singlet states are of B2u and B3u symmetry and are coupled

through a vibrational mode of B1u symmetry. We will adhere to the previously used naming

convention with coupling mode ⌫10a, main tuning mode ⌫6a, tuning mode ⌫1 (characteristic

of S2), and tuning mode ⌫9a (characteristic of S1). The tuning parameters i
0 for the ground

electronic state are zero, as it is described in harmonic approximation at the Frank-Condon

region (ground-state minimum); tunings for S1 and S2 are given through 
⌫6a
1 = �0.0964 eV;


⌫6a
2 = 0.1194 eV; ⌫1

1 = 0.0470 eV; ⌫1
2 = 0.2012 eV; ⌫9a

1 = 0.1594 eV; ⌫9a
2 = 0.0484 eV.

The energies for S0, S1 and S2 are E1 = 3.8 eV and E2 = 4.722 eV with the ground state

energy set to zero (E0 = 0.0 eV), and the coupling between S1 and S2 is given through

7
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<latexit sha1_base64="mFbyg4gJW0ZXAvvu82LjFXT3NAg=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/ZA2lM120i7dbMLuRiixv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGis9PLldReVAYK9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx28IScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo96XOFzIixJZQpbm8lbEgVZcZmVLQheIsvL5NmteKdV6p3F+XadR5HAY7hBM7Ag0uowS3UoQEMIniGV3hzlPPivDsf89YVJ585gj9wPn8AtneQWQ==</latexit>
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<latexit sha1_base64="HYi+qGuWADJ/vOJt8E+CnN5z0G4=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/ZA2lM120i7dbMLuRiixv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGis9PHldReVAYK9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx28IScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo96XOFzIixJZQpbm8lbEgVZcZmVLQheIsvL5NmteKdV6p3F+XadR5HAY7hBM7Ag0uowS3UoQEMIniGV3hzlPPivDsf89YVJ585gj9wPn8AuAKQWg==</latexit>

|P±i =
1p
2
(|1;S0i ⌥ |0;S2i)

<latexit sha1_base64="4NdLpWnu0D5wQgWw97gjYCfoAoc="></latexit>
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2
(|1;S0i ⌥ |0;S2i)

<latexit sha1_base64="4NdLpWnu0D5wQgWw97gjYCfoAoc="></latexit>
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Suppression of radiative decay through large coupling
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Suppression of radiative decay through large coupling
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S0
<latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit>

UP
<latexit sha1_base64="pZwyIs3Ow5DZ7v2xiE0gsN2dWU8=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGCaSttKJvttl26m4TdiVhCf4UXD4p49ed489+4bXPQ1gcDj/dmmJkXJlIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJxqxn0Wy1i3Qmq4FBH3UaDkrURzqkLJm+HoZuo3H7k2Io7ucZzwQNFBJPqCUbTSQwf5E2Z+fdItld2KOwNZJl5OypCj3i19dXoxSxWPkElqTNtzEwwyqlEwySfFTmp4QtmIDnjb0ogqboJsdvCEnFqlR/qxthUhmam/JzKqjBmr0HYqikOz6E3F/7x2iv2rIBNRkiKP2HxRP5UEYzL9nvSE5gzl2BLKtLC3EjakmjK0GRVtCN7iy8ukUa1455Xq3UW5dp3HUYBjOIEz8OASanALdfCBgYJneIU3RzsvzrvzMW9dcfKZI/gD5/MHFF2Qlg==</latexit>

LP
<latexit sha1_base64="GVE47SWbKY9OWbvDIj+5HjKBevM=">AAAB8HicbVA9SwNBEN2LXzF+RS1tFoNgFe6ioGXQxsIigvmQ5Ah7m0myZG/v2J0Tw5FfYWOhiK0/x85/4ya5QhMfDDzem2FmXhBLYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0RzqPJKRbgXMgBQK6ihQQivWwMJAQjMYXU/95iNoIyJ1j+MY/JANlOgLztBKDx2EJ0xva5NuseSW3RnoMvEyUiIZat3iV6cX8SQEhVwyY9qeG6OfMo2CS5gUOomBmPERG0DbUsVCMH46O3hCT6zSo/1I21JIZ+rviZSFxozDwHaGDIdm0ZuK/3ntBPuXfipUnCAoPl/UTyTFiE6/pz2hgaMcW8K4FvZWyodMM442o4INwVt8eZk0KmXvrFy5Oy9Vr7I48uSIHJNT4pELUiU3pEbqhJOQPJNX8uZo58V5dz7mrTknmzkkf+B8/gAGp5CN</latexit>

h |(â† + â)D̂| i
<latexit sha1_base64="Yeaum3D5C3II+SKTOLqbG+7O1Po=">AAACJXicbVDLSgMxFM34rPVVdekmWARFKDMq6MJFURcuK1gVOrXcSW+noZnMkGSEMvZn3PgrblwoIrjyV0zHWfi6EHI4D5J7gkRwbVz33ZmYnJqemS3NlecXFpeWKyurlzpOFcMmi0WsrgPQKLjEpuFG4HWiEKJA4FUwOBnrV7eoNI/lhRkm2I4glLzHGRhLdSpHvgAZCvQbmt/RLb8PJoPRjd+FMERFd2jBbOf36YjejZ2+ykOdStWtufnQv8ArQJUU0+hUXvxuzNIIpWECtG55bmLaGSjDmcBR2U81JsAGEGLLQgkR6naWbzmim5bp0l6s7JGG5uz3RAaR1sMosM4ITF//1sbkf1orNb3DdsZlkhqU7OuhXiqoiem4MtrlCpkRQwuAKW7/SlkfFDBjiy3bErzfK/8Fl7s1b6+2e75frR8XdZTIOtkgW8QjB6ROzkiDNAkj9+SRPJMX58F5cl6dty/rhFNk1siPcT4+AfWdpYw=</latexit>

N |hS()
1 | i|2

<latexit sha1_base64="8VJJbO8eqDykvuOmw1URnN2Q0xU=">AAACE3icbVC7SgNBFJ31GeNr1dJmMAjRIuxGQcEmaGMlEc0Dskm4O5kkQ2Znl5lZIWzyDzb+io2FIrY2dv6Nk0ehiQcuHM65l3vv8SPOlHacb2thcWl5ZTW1ll7f2Nzatnd2yyqMJaElEvJQVn1QlDNBS5ppTquRpBD4nFb83tXIrzxQqVgo7nU/ovUAOoK1GQFtpKZ9fONdDDwOosMpvmu6jSTr9SCK4GiIB15RMU+OvUEj37QzTs4ZA88Td0oyaIpi0/7yWiGJAyo04aBUzXUiXU9AakY4Haa9WNEISA86tGaogICqejL+aYgPjdLC7VCaEhqP1d8TCQRK9QPfdAagu2rWG4n/ebVYt8/rCRNRrKkgk0XtmGMd4lFAuMUkJZr3DQEimbkVky5IINrEmDYhuLMvz5NyPuee5PK3p5nC5TSOFNpHByiLXHSGCugaFVEJEfSIntErerOerBfr3fqYtC5Y05k99AfW5w/6SJ2b</latexit>

| (0)i = �0(R)|LPi
<latexit sha1_base64="rrbnHYoiBHe8Y/cK6Bc7lwdqL9E=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0VoNyVpBd0IRTcuXESxD2hKmUwn7dDJJMxMhJL2Q9z4K25cKOLGheDfOGmz0NYDA4dzzmXuPV7EqFSW9W3kVlbX1jfym4Wt7Z3dPXP/oCnDWGDSwCELRdtDkjDKSUNRxUg7EgQFHiMtb3SV+q0HIiQN+b0aR6QboAGnPsVIaaln1iauI2nJKrsC8QEj8AK60ZD2rJIbIDX0/ORuWp64IkhunGmW6ZlFq2LNAJeJnZEiyOD0zE+3H+I4IFxhhqTs2FakugkSimJGpgU3liRCeIQGpKMpRwGR3WR23BSeaKUP/VDoxxWcqb8nEhRIOQ48nUw3loteKv7ndWLln3cTyqNYEY7nH/kxgyqEaVOwTwXBio01QVhQvSvEQyQQVrrPgi7BXjx5mTSrFbtWqd6eFuuXWR15cASOQQnY4AzUwTVwQANg8AiewSt4M56MF+Pd+JhHc0Y2cwj+wPj6AcYGoTk=</latexit>



Suppression of radiative decay through small coupling
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S2
<latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit>
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<latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit>

S0
<latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit>

UP
<latexit sha1_base64="pZwyIs3Ow5DZ7v2xiE0gsN2dWU8=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGCaSttKJvttl26m4TdiVhCf4UXD4p49ed489+4bXPQ1gcDj/dmmJkXJlIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJxqxn0Wy1i3Qmq4FBH3UaDkrURzqkLJm+HoZuo3H7k2Io7ucZzwQNFBJPqCUbTSQwf5E2Z+fdItld2KOwNZJl5OypCj3i19dXoxSxWPkElqTNtzEwwyqlEwySfFTmp4QtmIDnjb0ogqboJsdvCEnFqlR/qxthUhmam/JzKqjBmr0HYqikOz6E3F/7x2iv2rIBNRkiKP2HxRP5UEYzL9nvSE5gzl2BLKtLC3EjakmjK0GRVtCN7iy8ukUa1455Xq3UW5dp3HUYBjOIEz8OASanALdfCBgYJneIU3RzsvzrvzMW9dcfKZI/gD5/MHFF2Qlg==</latexit>

LP
<latexit sha1_base64="GVE47SWbKY9OWbvDIj+5HjKBevM=">AAAB8HicbVA9SwNBEN2LXzF+RS1tFoNgFe6ioGXQxsIigvmQ5Ah7m0myZG/v2J0Tw5FfYWOhiK0/x85/4ya5QhMfDDzem2FmXhBLYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0RzqPJKRbgXMgBQK6ihQQivWwMJAQjMYXU/95iNoIyJ1j+MY/JANlOgLztBKDx2EJ0xva5NuseSW3RnoMvEyUiIZat3iV6cX8SQEhVwyY9qeG6OfMo2CS5gUOomBmPERG0DbUsVCMH46O3hCT6zSo/1I21JIZ+rviZSFxozDwHaGDIdm0ZuK/3ntBPuXfipUnCAoPl/UTyTFiE6/pz2hgaMcW8K4FvZWyodMM442o4INwVt8eZk0KmXvrFy5Oy9Vr7I48uSIHJNT4pELUiU3pEbqhJOQPJNX8uZo58V5dz7mrTknmzkkf+B8/gAGp5CN</latexit>

h |(â† + â)D̂| i
<latexit sha1_base64="Yeaum3D5C3II+SKTOLqbG+7O1Po=">AAACJXicbVDLSgMxFM34rPVVdekmWARFKDMq6MJFURcuK1gVOrXcSW+noZnMkGSEMvZn3PgrblwoIrjyV0zHWfi6EHI4D5J7gkRwbVz33ZmYnJqemS3NlecXFpeWKyurlzpOFcMmi0WsrgPQKLjEpuFG4HWiEKJA4FUwOBnrV7eoNI/lhRkm2I4glLzHGRhLdSpHvgAZCvQbmt/RLb8PJoPRjd+FMERFd2jBbOf36YjejZ2+ykOdStWtufnQv8ArQJUU0+hUXvxuzNIIpWECtG55bmLaGSjDmcBR2U81JsAGEGLLQgkR6naWbzmim5bp0l6s7JGG5uz3RAaR1sMosM4ITF//1sbkf1orNb3DdsZlkhqU7OuhXiqoiem4MtrlCpkRQwuAKW7/SlkfFDBjiy3bErzfK/8Fl7s1b6+2e75frR8XdZTIOtkgW8QjB6ROzkiDNAkj9+SRPJMX58F5cl6dty/rhFNk1siPcT4+AfWdpYw=</latexit>

N |hS()
1 | i|2

<latexit sha1_base64="8VJJbO8eqDykvuOmw1URnN2Q0xU=">AAACE3icbVC7SgNBFJ31GeNr1dJmMAjRIuxGQcEmaGMlEc0Dskm4O5kkQ2Znl5lZIWzyDzb+io2FIrY2dv6Nk0ehiQcuHM65l3vv8SPOlHacb2thcWl5ZTW1ll7f2Nzatnd2yyqMJaElEvJQVn1QlDNBS5ppTquRpBD4nFb83tXIrzxQqVgo7nU/ovUAOoK1GQFtpKZ9fONdDDwOosMpvmu6jSTr9SCK4GiIB15RMU+OvUEj37QzTs4ZA88Td0oyaIpi0/7yWiGJAyo04aBUzXUiXU9AakY4Haa9WNEISA86tGaogICqejL+aYgPjdLC7VCaEhqP1d8TCQRK9QPfdAagu2rWG4n/ebVYt8/rCRNRrKkgk0XtmGMd4lFAuMUkJZr3DQEimbkVky5IINrEmDYhuLMvz5NyPuee5PK3p5nC5TSOFNpHByiLXHSGCugaFVEJEfSIntErerOerBfr3fqYtC5Y05k99AfW5w/6SJ2b</latexit>

| (0)i = �0(R)|UPi
<latexit sha1_base64="ChOkDUICZGVmcddPt8rKih2B5Hg=">AAACHHicbVDLSsNAFJ34rPUVdelmsAjtpiStoBuh6MZlFPuAJpTJdNIOnUzCzEQoaT7Ejb/ixoUiblwI/o3TNgttPTBwOOdc5t7jx4xKZVnfxsrq2vrGZmGruL2zu7dvHhy2ZJQITJo4YpHo+EgSRjlpKqoY6cSCoNBnpO2Prqd++4EISSN+r8Yx8UI04DSgGCkt9cz6xHUkLVsVVyA+YAReQjce0p5VdkOkhn6Q3mWViSvCtOlkeaZnlqyqNQNcJnZOSiCH0zM/3X6Ek5BwhRmSsmtbsfJSJBTFjGRFN5EkRniEBqSrKUchkV46Oy6Dp1rpwyAS+nEFZ+rviRSFUo5DXyenG8tFbyr+53UTFVx4KeVxogjH84+ChEEVwWlTsE8FwYqNNUFYUL0rxEMkEFa6z6IuwV48eZm0alW7Xq3dnpUaV3kdBXAMTkAZ2OAcNMANcEATYPAInsEreDOejBfj3fiYR1eMfOYI/IHx9QPT+6FC</latexit>



Suppression of radiative decay through small coupling

�34

S2
<latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit><latexit sha1_base64="XTXom9cPs5Ej0BXKeyFf0fJZQc8=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIupKCG5cV7QOaUCbTm3boZBJmJkIJ/Q03LhRx68+482+ctllo64GBwzn3cs+cMBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6QaBZfYMtwI7KYKaRwK7ITj25nfeUKleSIfzSTFIKZDySPOqLGS78fUjHSUP/Tr036l6tbcOcgq8QpShQLNfuXLHyQsi1EaJqjWPc9NTZBTZTgTOC37mcaUsjEdYs9SSWPUQT7PPCXnVhmQKFH2SUPm6u+NnMZaT+LQTs4zLnsz8T+vl5noOsi5TDODki0ORZkgJiGzAsiAK2RGTCyhTHGblbARVZQZW1PZluAtf3mVtOs1z/L7y2rjpqijBKdwBhfgwRU04A6a0AIGKTzDK7w5mfPivDsfi9E1p9g5gT9wPn8AC/CRqQ==</latexit>

S1
<latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit><latexit sha1_base64="Hwea7SBywmMWkALUNwJj63MN+Vo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAmw2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACmuRqA==</latexit>

S0
<latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit><latexit sha1_base64="vZ1Cm6sS4zXojGmP8ES9R+kOH4o=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6EoKblxWtA9oSplMJ+3QySTM3Agl9DfcuFDErT/jzr9xmmahrQcGDufcyz1zgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVI04T3o/oSIlQMIpW8v2I4tiE2cPAnQ2qNbfu5iCrxCtIDQo0B9UvfxizNOIKmaTG9Dw3wX5GNQom+azip4YnlE3oiPcsVTTipp/lmWfkzCpDEsbaPoUkV39vZDQyZhoFdjLPuOzNxf+8XorhdT8TKkmRK7Y4FKaSYEzmBZCh0JyhnFpCmRY2K2FjqilDW1PFluAtf3mVtC/qnuX3l7XGTVFHGU7gFM7BgytowB00oQUMEniGV3hzUufFeXc+FqMlp9g5hj9wPn8ACOaRpw==</latexit>

UP
<latexit sha1_base64="pZwyIs3Ow5DZ7v2xiE0gsN2dWU8=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGCaSttKJvttl26m4TdiVhCf4UXD4p49ed489+4bXPQ1gcDj/dmmJkXJlIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJxqxn0Wy1i3Qmq4FBH3UaDkrURzqkLJm+HoZuo3H7k2Io7ucZzwQNFBJPqCUbTSQwf5E2Z+fdItld2KOwNZJl5OypCj3i19dXoxSxWPkElqTNtzEwwyqlEwySfFTmp4QtmIDnjb0ogqboJsdvCEnFqlR/qxthUhmam/JzKqjBmr0HYqikOz6E3F/7x2iv2rIBNRkiKP2HxRP5UEYzL9nvSE5gzl2BLKtLC3EjakmjK0GRVtCN7iy8ukUa1455Xq3UW5dp3HUYBjOIEz8OASanALdfCBgYJneIU3RzsvzrvzMW9dcfKZI/gD5/MHFF2Qlg==</latexit>

LP
<latexit sha1_base64="GVE47SWbKY9OWbvDIj+5HjKBevM=">AAAB8HicbVA9SwNBEN2LXzF+RS1tFoNgFe6ioGXQxsIigvmQ5Ah7m0myZG/v2J0Tw5FfYWOhiK0/x85/4ya5QhMfDDzem2FmXhBLYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0RzqPJKRbgXMgBQK6ihQQivWwMJAQjMYXU/95iNoIyJ1j+MY/JANlOgLztBKDx2EJ0xva5NuseSW3RnoMvEyUiIZat3iV6cX8SQEhVwyY9qeG6OfMo2CS5gUOomBmPERG0DbUsVCMH46O3hCT6zSo/1I21JIZ+rviZSFxozDwHaGDIdm0ZuK/3ntBPuXfipUnCAoPl/UTyTFiE6/pz2hgaMcW8K4FvZWyodMM442o4INwVt8eZk0KmXvrFy5Oy9Vr7I48uSIHJNT4pELUiU3pEbqhJOQPJNX8uZo58V5dz7mrTknmzkkf+B8/gAGp5CN</latexit>

h |(â† + â)D̂| i
<latexit sha1_base64="Yeaum3D5C3II+SKTOLqbG+7O1Po=">AAACJXicbVDLSgMxFM34rPVVdekmWARFKDMq6MJFURcuK1gVOrXcSW+noZnMkGSEMvZn3PgrblwoIrjyV0zHWfi6EHI4D5J7gkRwbVz33ZmYnJqemS3NlecXFpeWKyurlzpOFcMmi0WsrgPQKLjEpuFG4HWiEKJA4FUwOBnrV7eoNI/lhRkm2I4glLzHGRhLdSpHvgAZCvQbmt/RLb8PJoPRjd+FMERFd2jBbOf36YjejZ2+ykOdStWtufnQv8ArQJUU0+hUXvxuzNIIpWECtG55bmLaGSjDmcBR2U81JsAGEGLLQgkR6naWbzmim5bp0l6s7JGG5uz3RAaR1sMosM4ITF//1sbkf1orNb3DdsZlkhqU7OuhXiqoiem4MtrlCpkRQwuAKW7/SlkfFDBjiy3bErzfK/8Fl7s1b6+2e75frR8XdZTIOtkgW8QjB6ROzkiDNAkj9+SRPJMX58F5cl6dty/rhFNk1siPcT4+AfWdpYw=</latexit>
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‣ Upper and lower polaritonic states display different kinds of short-time 
dynamics.  Dynamics started from the upper polaritonic state are 
delayed due to internal conversion through the dark states.

‣ Photonic buffer systems (vibrationally inactive) can be used to slow 
down reactive processes in the excited state.

‣ High dimensional systems get lost in the dark side.

‣ MCTDH: efficient tool to describe the dynamics of molecular 
ensembles coupled to quantized light.
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