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Time crystals Introduced by Wilczek at 2012: Idea of time-translational breaking symmetry as temporal 
counterpart of spatial crystal

F. Wilczek, “Quantum time crystals,” Phys. Rev. Lett. 109, 160401 (2012)
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Time-crystalline phase:

A state where, without external periodic forcing, the system settles into long-lived, 
robust oscillations.



Dissipative time crystals (DTC)

<latexit sha1_base64="XdU4bBnL9fBsdC9xuQkG1l7n/6Y="></latexit>

@t⇢̂ = L[⇢̂]A time-independent Liouvillian  generates the dynamics of the open system as: 
<latexit sha1_base64="bGoSLZpE5YbhKF4uhPSKoVFCgOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFchaRI2u6Kbly4qGAf0IQymU7boZNJmJkIJfQ33LhQxK0/486/cdIWUeuBgcM593LPnDDhTGnH+bTW1jc2t7YLO8Xdvf2Dw9LRcVvFqSS0RWIey26IFeVM0JZmmtNuIimOQk474eQ69zsPVCoWi3s9TWgQ4ZFgQ0awNpLvR1iPCebZ7azYL5Udu153nKqHDKnVqxUPubYzxzcpwxLNfunDH8QkjajQhGOleq6T6CDDUjPC6azop4ommEzwiPYMFTiiKsjmmWfo3CgDNIyleUKjufpzI8ORUtMoNJN5RvXXy8X/vF6qh7UgYyJJNRVkcWiYcqRjlBeABkxSovnUEEwkM1kRGWOJiTY15SWsfHmVtCu269ne3WW5cbWsowCncAYX4EIVGnADTWgBgQQe4RlerNR6sl6tt8XomrXcOYFfsN6/ACgVkco=</latexit>

L

<latexit sha1_base64="BlCHM5RVyoROz7/+3N5v5UstmN8="></latexit>

d⇢̂

dt
=

"
Ĥ
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<latexit sha1_base64="1bJppCJX/AH5aReS1frWJPxiQsw=">AAACCXicdVDLSgMxFM3UV62vUZdugkVwVWZKbe2u4MZlFfuATimZ9LYNzWSGJCOUoVs3/oobF4q49Q/c+TdmphVU9EDgcM495N7jR5wp7TgfVm5ldW19I79Z2Nre2d2z9w/aKowlhRYNeSi7PlHAmYCWZppDN5JAAp9Dx59epH7nFqRiobjRswj6ARkLNmKUaCMNbOwFRE9kkFzD3Es8bpJDMhDeHHscsFMoDOyiU6rX3UrFxRlxzmoZqddrZeyWnAxFtERzYL97w5DGAQhNOVGq5zqR7idEakY5zAterCAidErG0DNUkABUP8kumeMTowzxKJTmCY0z9XsiIYFSs8A3k+ne6reXin95vViPzvsJE1GsQdDFR6OYYx3itBY8ZBKo5jNDCJXM7IrphEhCtSkvLeHrUvw/aZdLbrVUvaoUG41lHXl0hI7RKXJRDTXQJWqiFqLoDj2gJ/Rs3VuP1ov1uhjNWcvMIfoB6+0T81WZ2w==</latexit>

Re{�n}  0

Liouvillian spectrum

Generally:

<latexit sha1_base64="XdU4bBnL9fBsdC9xuQkG1l7n/6Y="></latexit>

@t⇢̂ = L[⇢̂]

<latexit sha1_base64="XdU4bBnL9fBsdC9xuQkG1l7n/6Y="></latexit>

@t⇢̂ = L[⇢̂]A time-independent Liouvillian  generates the dynamics of the open system as: 
<latexit sha1_base64="bGoSLZpE5YbhKF4uhPSKoVFCgOM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFchaRI2u6Kbly4qGAf0IQymU7boZNJmJkIJfQ33LhQxK0/486/cdIWUeuBgcM593LPnDDhTGnH+bTW1jc2t7YLO8Xdvf2Dw9LRcVvFqSS0RWIey26IFeVM0JZmmtNuIimOQk474eQ69zsPVCoWi3s9TWgQ4ZFgQ0awNpLvR1iPCebZ7azYL5Udu153nKqHDKnVqxUPubYzxzcpwxLNfunDH8QkjajQhGOleq6T6CDDUjPC6azop4ommEzwiPYMFTiiKsjmmWfo3CgDNIyleUKjufpzI8ORUtMoNJN5RvXXy8X/vF6qh7UgYyJJNRVkcWiYcqRjlBeABkxSovnUEEwkM1kRGWOJiTY15SWsfHmVtCu269ne3WW5cbWsowCncAYX4EIVGnADTWgBgQQe4RlerNR6sl6tt8XomrXcOYFfsN6/ACgVkco=</latexit>

L

<latexit sha1_base64="BlCHM5RVyoROz7/+3N5v5UstmN8="></latexit>

d⇢̂

dt
=

"
Ĥ
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Dissipative time crystals (DTC)

DTC requirement:
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Van der Pol oscillator: simplest DTC?

free evolution pumpingnonlinear 
losses

Single cavity model with 
Master Equation:
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[Navarrete-Benlloch, Weiss, Walter, Valcárcel, Phys. Rev. Lett. 119, 133601 (2017)]                                               
[Li, Wang, Tang, Liu, Phys. Rev. Lett. 132, 183803 (2024)]
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2
<latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit>

�2
<latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit>

�4
<latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit>

�6
<latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit>

�8
<latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit>

0
<latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit>

�2
<latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit>

� =
<latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit>

1
<latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit>

<latexit sha1_base64="qpEKzUMCrg4+jG05CfMRqD5ui/8=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcGJJSa7IruHFZxT6gDWUynbRDJw9mJkIJ/QM3LhRx6x+582+ctBFU9MCFwzn3cu89fsKZVJb1Yaysrq1vbJa2yts7u3v7lYPDjoxTQWibxDwWPR9LyllE24opTnuJoDj0Oe3606vc795TIVkc3alZQr0QjyMWMIKVlm7P68NK1TJdp2HZNsrJhevUCuK6yDatBapQoDWsvA9GMUlDGinCsZR920qUl2GhGOF0Xh6kkiaYTPGY9jWNcEilly0unaNTrYxQEAtdkUIL9ftEhkMpZ6GvO0OsJvK3l4t/ef1UBY6XsShJFY3IclGQcqRilL+NRkxQovhME0wE07ciMsECE6XDKesQvj5F/5NOzbQbZuOmXm06RRwlOIYTOAMbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bF0xipkj+AHj7ROO0o1j</latexit>�4
<latexit sha1_base64="ly9gdw5/akMJDauPPdIofVi8/vg=">AAAB5HicdVBNS8NAEN34WetX9eplsQieQlK0JreCF48V7Ae0oWy2k3btZhN2N0IJ/QVePChe/U3e/Ddu2ggq+mDg8d4MM/PClDOlHefDWlvf2NzaruxUd/f2Dw5r1aOuSjJJoUMTnsh+SBRwJqCjmebQTyWQOOTQC2fXhd97AKlYIu70PIUgJhPBIkaJNtLtxahWd2zfazquiwty6XuNkvg+dm1niToq0R7V3ofjhGYxCE05UWrgOqkOciI1oxwW1WGmICV0RiYwMFSQGFSQLw9d4DOjjHGUSFNC46X6fSInsVLzODSdMdFT9dsrxL+8QaYjL8iZSDMNgq4WRRnHOsHF13jMJFDN54YQKpm5FdMpkYRqk03VhPD1Kf6fdBu227Sb9ZZXhlFBJ+gUnSMXXaEWukFt1EEUAXpEz+jFureerNdV45pVThyjH7DePgG5RIwC</latexit>

4
<latexit sha1_base64="DtIUuCRnne5az9cQVsUIco4N+6w="></latexit>

Im{�L}/!



Van der Pol oscillator: simplest DTC?

pumpingnonlinear 
losses

Single cavity model with 
Master Equation:

<latexit sha1_base64="usbYbh8ICTiSoGddy+UtvjCO1KE="></latexit>

d⇢̂

dt
=

⇥
�i!â†â, ⇢̂

⇤
+

�

2
Da2 [⇢̂] +Da† [⇢̂]

<latexit sha1_base64="6kqvaEpGr2aod52bXHxA9kfUm/Q=">AAACAXicdVDLSsNAFJ3UV62vqhvBzWARXJWkaG0WQtGNCxcV7AOSUCbTaTN0kgkzE6GEuPFX3LhQxK1/4c6/cdJWUNEDFw7n3Mu99/gxo1KZ5odRWFhcWl4prpbW1jc2t8rbOx3JE4FJG3PGRc9HkjAakbaiipFeLAgKfUa6/vgi97u3REjKoxs1iYkXolFEhxQjpaV+ee/MDZEKMGLpVea4AVKpKwKeef1yxazajbppWTAnJ3ajNie2Da2qOUUFzNHql9/dAcdJSCKFGZLSscxYeSkSimJGspKbSBIjPEYj4mgaoZBIL51+kMFDrQzgkAtdkYJT9ftEikIpJ6GvO/Nz5W8vF//ynEQNG15KozhRJMKzRcOEQcVhHgccUEGwYhNNEBZU3wpxgATCSodW0iF8fQr/J51a1apX69fHleb5PI4i2AcH4AhY4BQ0wSVogTbA4A48gCfwbNwbj8aL8TprLRjzmV3wA8bbJ6/Gl74=</latexit>

= L[⇢̂]

Numerical Liouvillian 
spectrum:

[Navarrete-Benlloch, Weiss, Walter, Valcárcel, Phys. Rev. Lett. 119, 133601 (2017)]                                               
[Li, Wang, Tang, Liu, Phys. Rev. Lett. 132, 183803 (2024)]

� =
<latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit>

1
<latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit>

0.5
<latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit>

,

R
e{�

L }
<latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit>

0
<latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit>

2
<latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit>

�2
<latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit>

�4
<latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit>

�6
<latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit>

�8
<latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit>

0
<latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit>

�2
<latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit>

<latexit sha1_base64="qpEKzUMCrg4+jG05CfMRqD5ui/8=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcGJJSa7IruHFZxT6gDWUynbRDJw9mJkIJ/QM3LhRx6x+582+ctBFU9MCFwzn3cu89fsKZVJb1Yaysrq1vbJa2yts7u3v7lYPDjoxTQWibxDwWPR9LyllE24opTnuJoDj0Oe3606vc795TIVkc3alZQr0QjyMWMIKVlm7P68NK1TJdp2HZNsrJhevUCuK6yDatBapQoDWsvA9GMUlDGinCsZR920qUl2GhGOF0Xh6kkiaYTPGY9jWNcEilly0unaNTrYxQEAtdkUIL9ftEhkMpZ6GvO0OsJvK3l4t/ef1UBY6XsShJFY3IclGQcqRilL+NRkxQovhME0wE07ciMsECE6XDKesQvj5F/5NOzbQbZuOmXm06RRwlOIYTOAMbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bF0xipkj+AHj7ROO0o1j</latexit>�4
<latexit sha1_base64="ly9gdw5/akMJDauPPdIofVi8/vg=">AAAB5HicdVBNS8NAEN34WetX9eplsQieQlK0JreCF48V7Ae0oWy2k3btZhN2N0IJ/QVePChe/U3e/Ddu2ggq+mDg8d4MM/PClDOlHefDWlvf2NzaruxUd/f2Dw5r1aOuSjJJoUMTnsh+SBRwJqCjmebQTyWQOOTQC2fXhd97AKlYIu70PIUgJhPBIkaJNtLtxahWd2zfazquiwty6XuNkvg+dm1niToq0R7V3ofjhGYxCE05UWrgOqkOciI1oxwW1WGmICV0RiYwMFSQGFSQLw9d4DOjjHGUSFNC46X6fSInsVLzODSdMdFT9dsrxL+8QaYjL8iZSDMNgq4WRRnHOsHF13jMJFDN54YQKpm5FdMpkYRqk03VhPD1Kf6fdBu227Sb9ZZXhlFBJ+gUnSMXXaEWukFt1EEUAXpEz+jFureerNdV45pVThyjH7DePgG5RIwC</latexit>

4
<latexit sha1_base64="DtIUuCRnne5az9cQVsUIco4N+6w="></latexit>

Im{�L}/!

free evolution



Van der Pol oscillator: simplest DTC?

pumpingnonlinear 
losses

Single cavity model with 
Master Equation:

<latexit sha1_base64="usbYbh8ICTiSoGddy+UtvjCO1KE="></latexit>

d⇢̂

dt
=

⇥
�i!â†â, ⇢̂

⇤
+

�

2
Da2 [⇢̂] +Da† [⇢̂]

<latexit sha1_base64="6kqvaEpGr2aod52bXHxA9kfUm/Q=">AAACAXicdVDLSsNAFJ3UV62vqhvBzWARXJWkaG0WQtGNCxcV7AOSUCbTaTN0kgkzE6GEuPFX3LhQxK1/4c6/cdJWUNEDFw7n3Mu99/gxo1KZ5odRWFhcWl4prpbW1jc2t8rbOx3JE4FJG3PGRc9HkjAakbaiipFeLAgKfUa6/vgi97u3REjKoxs1iYkXolFEhxQjpaV+ee/MDZEKMGLpVea4AVKpKwKeef1yxazajbppWTAnJ3ajNie2Da2qOUUFzNHql9/dAcdJSCKFGZLSscxYeSkSimJGspKbSBIjPEYj4mgaoZBIL51+kMFDrQzgkAtdkYJT9ftEikIpJ6GvO/Nz5W8vF//ynEQNG15KozhRJMKzRcOEQcVhHgccUEGwYhNNEBZU3wpxgATCSodW0iF8fQr/J51a1apX69fHleb5PI4i2AcH4AhY4BQ0wSVogTbA4A48gCfwbNwbj8aL8TprLRjzmV3wA8bbJ6/Gl74=</latexit>

= L[⇢̂]

Numerical Liouvillian 
spectrum:

[Navarrete-Benlloch, Weiss, Walter, Valcárcel, Phys. Rev. Lett. 119, 133601 (2017)]                                               
[Li, Wang, Tang, Liu, Phys. Rev. Lett. 132, 183803 (2024)]

� =
<latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit>

1
<latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit>

0.5
<latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit>

0.1
<latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit>
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<latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit>

0
<latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit>

2
<latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit>

�2
<latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit>

�4
<latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit>

�6
<latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit>

�8
<latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit>

0
<latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit>

�2
<latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit>

<latexit sha1_base64="qpEKzUMCrg4+jG05CfMRqD5ui/8=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcGJJSa7IruHFZxT6gDWUynbRDJw9mJkIJ/QM3LhRx6x+582+ctBFU9MCFwzn3cu89fsKZVJb1Yaysrq1vbJa2yts7u3v7lYPDjoxTQWibxDwWPR9LyllE24opTnuJoDj0Oe3606vc795TIVkc3alZQr0QjyMWMIKVlm7P68NK1TJdp2HZNsrJhevUCuK6yDatBapQoDWsvA9GMUlDGinCsZR920qUl2GhGOF0Xh6kkiaYTPGY9jWNcEilly0unaNTrYxQEAtdkUIL9ftEhkMpZ6GvO0OsJvK3l4t/ef1UBY6XsShJFY3IclGQcqRilL+NRkxQovhME0wE07ciMsECE6XDKesQvj5F/5NOzbQbZuOmXm06RRwlOIYTOAMbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bF0xipkj+AHj7ROO0o1j</latexit>�4
<latexit sha1_base64="ly9gdw5/akMJDauPPdIofVi8/vg=">AAAB5HicdVBNS8NAEN34WetX9eplsQieQlK0JreCF48V7Ae0oWy2k3btZhN2N0IJ/QVePChe/U3e/Ddu2ggq+mDg8d4MM/PClDOlHefDWlvf2NzaruxUd/f2Dw5r1aOuSjJJoUMTnsh+SBRwJqCjmebQTyWQOOTQC2fXhd97AKlYIu70PIUgJhPBIkaJNtLtxahWd2zfazquiwty6XuNkvg+dm1niToq0R7V3ofjhGYxCE05UWrgOqkOciI1oxwW1WGmICV0RiYwMFSQGFSQLw9d4DOjjHGUSFNC46X6fSInsVLzODSdMdFT9dsrxL+8QaYjL8iZSDMNgq4WRRnHOsHF13jMJFDN54YQKpm5FdMpkYRqk03VhPD1Kf6fdBu227Sb9ZZXhlFBJ+gUnSMXXaEWukFt1EEUAXpEz+jFureerNdV45pVThyjH7DePgG5RIwC</latexit>

4
<latexit sha1_base64="DtIUuCRnne5az9cQVsUIco4N+6w="></latexit>

Im{�L}/!

free evolution



Van der Pol oscillator: simplest DTC?

pumpingnonlinear 
losses

Single cavity model with 
Master Equation:

<latexit sha1_base64="usbYbh8ICTiSoGddy+UtvjCO1KE="></latexit>

d⇢̂

dt
=

⇥
�i!â†â, ⇢̂

⇤
+

�

2
Da2 [⇢̂] +Da† [⇢̂]

<latexit sha1_base64="6kqvaEpGr2aod52bXHxA9kfUm/Q=">AAACAXicdVDLSsNAFJ3UV62vqhvBzWARXJWkaG0WQtGNCxcV7AOSUCbTaTN0kgkzE6GEuPFX3LhQxK1/4c6/cdJWUNEDFw7n3Mu99/gxo1KZ5odRWFhcWl4prpbW1jc2t8rbOx3JE4FJG3PGRc9HkjAakbaiipFeLAgKfUa6/vgi97u3REjKoxs1iYkXolFEhxQjpaV+ee/MDZEKMGLpVea4AVKpKwKeef1yxazajbppWTAnJ3ajNie2Da2qOUUFzNHql9/dAcdJSCKFGZLSscxYeSkSimJGspKbSBIjPEYj4mgaoZBIL51+kMFDrQzgkAtdkYJT9ftEikIpJ6GvO/Nz5W8vF//ynEQNG15KozhRJMKzRcOEQcVhHgccUEGwYhNNEBZU3wpxgATCSodW0iF8fQr/J51a1apX69fHleb5PI4i2AcH4AhY4BQ0wSVogTbA4A48gCfwbNwbj8aL8TprLRjzmV3wA8bbJ6/Gl74=</latexit>

= L[⇢̂]

free evolution

Numerical Liouvillian 
spectrum:

[Navarrete-Benlloch, Weiss, Walter, Valcárcel, Phys. Rev. Lett. 119, 133601 (2017)]                                               
[Li, Wang, Tang, Liu, Phys. Rev. Lett. 132, 183803 (2024)]
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<latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit>
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<latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit>

0.1
<latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit>
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<latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit>
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<latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit>

0.5
<latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit>

0.1
<latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit>

0.05
<latexit sha1_base64="PAjYiCSLQP4Y0gaWiCPmV2m6K1s=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6YPp+4KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+Tdm2goqeuDC4Zx7ufeeMOFMG4Q+nLX1jc2t7cJOcXdv/+CwdHTc0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTecXud+954qzWJ5Z2YJDQQeSxYxgk0uIRfVh6UycisVz/d9iNx6tebVqpY00GX9qgo9Fy1QBiu0hqX3wSgmqaDSEI617nsoMUGGlWGE03lxkGqaYDLFY9q3VGJBdZAtbp3Dc6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTdQIMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT9GG8PUp/J90Kq6HXO+2Vm42V3EUwCk4AxfAAz5oghvQAm1AwAQ8gCfw7Ajn0XlxXpeta85q5gT8gPP2CTZojbA=</latexit><latexit sha1_base64="PAjYiCSLQP4Y0gaWiCPmV2m6K1s=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6YPp+4KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+Tdm2goqeuDC4Zx7ufeeMOFMG4Q+nLX1jc2t7cJOcXdv/+CwdHTc0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTecXud+954qzWJ5Z2YJDQQeSxYxgk0uIRfVh6UycisVz/d9iNx6tebVqpY00GX9qgo9Fy1QBiu0hqX3wSgmqaDSEI617nsoMUGGlWGE03lxkGqaYDLFY9q3VGJBdZAtbp3Dc6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTdQIMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT9GG8PUp/J90Kq6HXO+2Vm42V3EUwCk4AxfAAz5oghvQAm1AwAQ8gCfw7Ajn0XlxXpeta85q5gT8gPP2CTZojbA=</latexit><latexit sha1_base64="PAjYiCSLQP4Y0gaWiCPmV2m6K1s=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6YPp+4KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+Tdm2goqeuDC4Zx7ufeeMOFMG4Q+nLX1jc2t7cJOcXdv/+CwdHTc0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTecXud+954qzWJ5Z2YJDQQeSxYxgk0uIRfVh6UycisVz/d9iNx6tebVqpY00GX9qgo9Fy1QBiu0hqX3wSgmqaDSEI617nsoMUGGlWGE03lxkGqaYDLFY9q3VGJBdZAtbp3Dc6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTdQIMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT9GG8PUp/J90Kq6HXO+2Vm42V3EUwCk4AxfAAz5oghvQAm1AwAQ8gCfw7Ajn0XlxXpeta85q5gT8gPP2CTZojbA=</latexit><latexit sha1_base64="PAjYiCSLQP4Y0gaWiCPmV2m6K1s=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6YPp+4KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+Tdm2goqeuDC4Zx7ufeeMOFMG4Q+nLX1jc2t7cJOcXdv/+CwdHTc0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTecXud+954qzWJ5Z2YJDQQeSxYxgk0uIRfVh6UycisVz/d9iNx6tebVqpY00GX9qgo9Fy1QBiu0hqX3wSgmqaDSEI617nsoMUGGlWGE03lxkGqaYDLFY9q3VGJBdZAtbp3Dc6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTdQIMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT9GG8PUp/J90Kq6HXO+2Vm42V3EUwCk4AxfAAz5oghvQAm1AwAQ8gCfw7Ajn0XlxXpeta85q5gT8gPP2CTZojbA=</latexit>

, , ,

R
e{�

L }
<latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit>

0
<latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit>

2
<latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit>

�2
<latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit>

�4
<latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit>

�6
<latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit>

�8
<latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit>

0
<latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit>

�2
<latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit>

<latexit sha1_base64="qpEKzUMCrg4+jG05CfMRqD5ui/8=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcGJJSa7IruHFZxT6gDWUynbRDJw9mJkIJ/QM3LhRx6x+582+ctBFU9MCFwzn3cu89fsKZVJb1Yaysrq1vbJa2yts7u3v7lYPDjoxTQWibxDwWPR9LyllE24opTnuJoDj0Oe3606vc795TIVkc3alZQr0QjyMWMIKVlm7P68NK1TJdp2HZNsrJhevUCuK6yDatBapQoDWsvA9GMUlDGinCsZR920qUl2GhGOF0Xh6kkiaYTPGY9jWNcEilly0unaNTrYxQEAtdkUIL9ftEhkMpZ6GvO0OsJvK3l4t/ef1UBY6XsShJFY3IclGQcqRilL+NRkxQovhME0wE07ciMsECE6XDKesQvj5F/5NOzbQbZuOmXm06RRwlOIYTOAMbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bF0xipkj+AHj7ROO0o1j</latexit>�4
<latexit sha1_base64="ly9gdw5/akMJDauPPdIofVi8/vg=">AAAB5HicdVBNS8NAEN34WetX9eplsQieQlK0JreCF48V7Ae0oWy2k3btZhN2N0IJ/QVePChe/U3e/Ddu2ggq+mDg8d4MM/PClDOlHefDWlvf2NzaruxUd/f2Dw5r1aOuSjJJoUMTnsh+SBRwJqCjmebQTyWQOOTQC2fXhd97AKlYIu70PIUgJhPBIkaJNtLtxahWd2zfazquiwty6XuNkvg+dm1niToq0R7V3ofjhGYxCE05UWrgOqkOciI1oxwW1WGmICV0RiYwMFSQGFSQLw9d4DOjjHGUSFNC46X6fSInsVLzODSdMdFT9dsrxL+8QaYjL8iZSDMNgq4WRRnHOsHF13jMJFDN54YQKpm5FdMpkYRqk03VhPD1Kf6fdBu227Sb9ZZXhlFBJ+gUnSMXXaEWukFt1EEUAXpEz+jFureerNdV45pVThyjH7DePgG5RIwC</latexit>

4
<latexit sha1_base64="DtIUuCRnne5az9cQVsUIco4N+6w="></latexit>

Im{�L}/!



Van der Pol oscillator: simplest DTC?

pumpingnonlinear 
losses

Single cavity model with 
Master Equation:

<latexit sha1_base64="usbYbh8ICTiSoGddy+UtvjCO1KE="></latexit>

d⇢̂

dt
=

⇥
�i!â†â, ⇢̂

⇤
+

�

2
Da2 [⇢̂] +Da† [⇢̂]

<latexit sha1_base64="6kqvaEpGr2aod52bXHxA9kfUm/Q=">AAACAXicdVDLSsNAFJ3UV62vqhvBzWARXJWkaG0WQtGNCxcV7AOSUCbTaTN0kgkzE6GEuPFX3LhQxK1/4c6/cdJWUNEDFw7n3Mu99/gxo1KZ5odRWFhcWl4prpbW1jc2t8rbOx3JE4FJG3PGRc9HkjAakbaiipFeLAgKfUa6/vgi97u3REjKoxs1iYkXolFEhxQjpaV+ee/MDZEKMGLpVea4AVKpKwKeef1yxazajbppWTAnJ3ajNie2Da2qOUUFzNHql9/dAcdJSCKFGZLSscxYeSkSimJGspKbSBIjPEYj4mgaoZBIL51+kMFDrQzgkAtdkYJT9ftEikIpJ6GvO/Nz5W8vF//ynEQNG15KozhRJMKzRcOEQcVhHgccUEGwYhNNEBZU3wpxgATCSodW0iF8fQr/J51a1apX69fHleb5PI4i2AcH4AhY4BQ0wSVogTbA4A48gCfwbNwbj8aL8TprLRjzmV3wA8bbJ6/Gl74=</latexit>

= L[⇢̂]

free evolution

Numerical Liouvillian 
spectrum:

[Navarrete-Benlloch, Weiss, Walter, Valcárcel, Phys. Rev. Lett. 119, 133601 (2017)]                                               
[Li, Wang, Tang, Liu, Phys. Rev. Lett. 132, 183803 (2024)]

� =
<latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit><latexit sha1_base64="a3dKT08CI/xpmlfNIup+BPcxJtM=">AAAB7nicdVBNSwMxEJ2tX7V+VT16CRbB07JbWqoHoeDFYwX7Ae1Ssmm2DU2yS5IVytIf4cWDIl79Pd78N6btCir6YODx3gwz88KEM20878MprK1vbG4Vt0s7u3v7B+XDo46OU0Vom8Q8Vr0Qa8qZpG3DDKe9RFEsQk674fR64XfvqdIslndmltBA4LFkESPYWKk7GGMh8NWwXPHcy7rXqFfRilRrOal5yHe9JSqQozUsvw9GMUkFlYZwrHXf9xITZFgZRjidlwappgkmUzymfUslFlQH2fLcOTqzyghFsbIlDVqq3ycyLLSeidB2Cmwm+re3EP/y+qmJLoKMySQ1VJLVoijlyMRo8TsaMUWJ4TNLMFHM3orIBCtMjE2oZEP4+hT9TzpV1/dc/7ZWaTbzOIpwAqdwDj40oAk30II2EJjCAzzBs5M4j86L87pqLTj5zDH8gPP2CX40j6o=</latexit>

1
<latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit><latexit sha1_base64="2Olhak7/d7w6GR0IfnHQvSJgQx4=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4Gqajk8RbwIvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcacf5sHJr6xubW/ntws7u3v5B8fCoreJUMmixWMSy61MFgkfQ0lwL6CYSaOgL6PiT67nfuQepeBzd6mkCXkhHEQ84o9pITTIolhy7WnEq5QtsiFsjLjGk7LpX1QtMbGeBElqhMSi+94cxS0OINBNUqR5xEu1lVGrOBMwK/VRBQtmEjqBnaERDUF62OHSGz4wyxEEsTUUaL9TvExkNlZqGvukMqR6r395c/MvrpTqoeRmPklRDxJaLglRgHeP513jIJTAtpoZQJrm5FbMxlZRpk03BhPD1Kf6ftMs2cWzSvCzV66s48ugEnaJzRFAV1dENaqAWYgjQA3pCz9ad9Wi9WK/L1py1mjlGP2C9fQLwiY0F</latexit>

0.5
<latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit><latexit sha1_base64="dDQAIcx//IjK4nOr5x4pvl3hXSk=">AAAB6nicdVDJSgNBEK1xjXGLevTSGARPQ88kcfQW8OIxolkgGUJPpydp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVQ0QcFj/eqqKoXpIIrjfGHtbK6tr6xWdgqbu/s7u2XDg5bKskkZU2aiER2AqKY4DFraq4F66SSkSgQrB2Mr2Z++55JxZP4Tk9S5kdkGPOQU6KNdIvtWr9UxrbrObXqJcL2ecXzsGdIpeZ6roMcG89RhiUa/dJ7b5DQLGKxpoIo1XVwqv2cSM2pYNNiL1MsJXRMhqxraEwipvx8fuoUnRplgMJEmoo1mqvfJ3ISKTWJAtMZET1Sv72Z+JfXzXR44ec8TjPNYrpYFGYC6QTN/kYDLhnVYmIIoZKbWxEdEUmoNukUTQhfn6L/Scu1HWw7N9Vyvb6MowDHcAJn4IAHdbiGBjSBwhAe4AmeLWE9Wi/W66J1xVrOHMEPWG+fyheNdw==</latexit>

0.1
<latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit><latexit sha1_base64="CDUBG/S23WvYVhTT5mIMR0q0Lck=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZlNliTHgBePEc0DkiXMTibJkNnZZWZWCEs+wYsHRbz6Rd78GycPQUULGoqqbrq7wkRwbTD+cHIbm1vbO/ndwt7+weFR8fikreNUUdaisYhVNySaCS5Zy3AjWDdRjEShYJ1werXwO/dMaR7LOzNLWBCRseQjTomx0i12vUGxhN26Xy17FYRdv1avVbAl5apfrfjIc/ESJVijOSi+94cxTSMmDRVE656HExNkRBlOBZsX+qlmCaFTMmY9SyWJmA6y5alzdGGVIRrFypY0aKl+n8hIpPUsCm1nRMxE//YW4l9eLzWjepBxmaSGSbpaNEoFMjFa/I2GXDFqxMwSQhW3tyI6IYpQY9Mp2BC+PkX/k3bZ9WxiN36p0VjHkYczOIdL8KAGDbiGJrSAwhge4AmeHeE8Oi/O66o156xnTuEHnLdPw96Ncw==</latexit>

0.05
<latexit sha1_base64="PAjYiCSLQP4Y0gaWiCPmV2m6K1s=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6YPp+4KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+Tdm2goqeuDC4Zx7ufeeMOFMG4Q+nLX1jc2t7cJOcXdv/+CwdHTc0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTecXud+954qzWJ5Z2YJDQQeSxYxgk0uIRfVh6UycisVz/d9iNx6tebVqpY00GX9qgo9Fy1QBiu0hqX3wSgmqaDSEI617nsoMUGGlWGE03lxkGqaYDLFY9q3VGJBdZAtbp3Dc6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTdQIMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT9GG8PUp/J90Kq6HXO+2Vm42V3EUwCk4AxfAAz5oghvQAm1AwAQ8gCfw7Ajn0XlxXpeta85q5gT8gPP2CTZojbA=</latexit><latexit sha1_base64="PAjYiCSLQP4Y0gaWiCPmV2m6K1s=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6YPp+4KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+Tdm2goqeuDC4Zx7ufeeMOFMG4Q+nLX1jc2t7cJOcXdv/+CwdHTc0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTecXud+954qzWJ5Z2YJDQQeSxYxgk0uIRfVh6UycisVz/d9iNx6tebVqpY00GX9qgo9Fy1QBiu0hqX3wSgmqaDSEI617nsoMUGGlWGE03lxkGqaYDLFY9q3VGJBdZAtbp3Dc6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTdQIMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT9GG8PUp/J90Kq6HXO+2Vm42V3EUwCk4AxfAAz5oghvQAm1AwAQ8gCfw7Ajn0XlxXpeta85q5gT8gPP2CTZojbA=</latexit><latexit sha1_base64="PAjYiCSLQP4Y0gaWiCPmV2m6K1s=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6YPp+4KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+Tdm2goqeuDC4Zx7ufeeMOFMG4Q+nLX1jc2t7cJOcXdv/+CwdHTc0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTecXud+954qzWJ5Z2YJDQQeSxYxgk0uIRfVh6UycisVz/d9iNx6tebVqpY00GX9qgo9Fy1QBiu0hqX3wSgmqaDSEI617nsoMUGGlWGE03lxkGqaYDLFY9q3VGJBdZAtbp3Dc6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTdQIMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT9GG8PUp/J90Kq6HXO+2Vm42V3EUwCk4AxfAAz5oghvQAm1AwAQ8gCfw7Ajn0XlxXpeta85q5gT8gPP2CTZojbA=</latexit><latexit sha1_base64="PAjYiCSLQP4Y0gaWiCPmV2m6K1s=">AAAB63icdVDLSgMxFM34rPVVdekmWARXQ6YPp+4KblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+Tdm2goqeuDC4Zx7ufeeMOFMG4Q+nLX1jc2t7cJOcXdv/+CwdHTc0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTecXud+954qzWJ5Z2YJDQQeSxYxgk0uIRfVh6UycisVz/d9iNx6tebVqpY00GX9qgo9Fy1QBiu0hqX3wSgmqaDSEI617nsoMUGGlWGE03lxkGqaYDLFY9q3VGJBdZAtbp3Dc6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTdQIMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT9GG8PUp/J90Kq6HXO+2Vm42V3EUwCk4AxfAAz5oghvQAm1AwAQ8gCfw7Ajn0XlxXpeta85q5gT8gPP2CTZojbA=</latexit>

0.001
<latexit sha1_base64="Z96JrjV1t57f01dZmVsLGj/7X28=">AAAB7HicdVBNSwMxFHzrZ61fVY9egkXwVLJri+2t4MVjBbcttKVk02wbms0uSVYoS3+DFw+KePUHefPfmG0rqOhAYJiZR96bIBFcG4w/nLX1jc2t7cJOcXdv/+CwdHTc1nGqKPNpLGLVDYhmgkvmG24E6yaKkSgQrBNMr3O/c8+U5rG8M7OEDSIyljzklBgr+biCsTsslXGl2qh7nodygi9rNUtquIobLnJtJEcZVmgNS+/9UUzTiElDBdG65+LEDDKiDKeCzYv9VLOE0CkZs56lkkRMD7LFsnN0bpURCmNlnzRooX6fyEik9SwKbDIiZqJ/e7n4l9dLTVgfZFwmqWGSLj8KU4FMjPLL0YgrRo2YWUKo4nZXRCdEEWpsP0Vbwtel6H/S9iourri31XKzuaqjAKdwBhfgwhU04QZa4AMFDg/wBM+OdB6dF+d1GV1zVjMn8APO2yeYHo3h</latexit><latexit sha1_base64="Z96JrjV1t57f01dZmVsLGj/7X28=">AAAB7HicdVBNSwMxFHzrZ61fVY9egkXwVLJri+2t4MVjBbcttKVk02wbms0uSVYoS3+DFw+KePUHefPfmG0rqOhAYJiZR96bIBFcG4w/nLX1jc2t7cJOcXdv/+CwdHTc1nGqKPNpLGLVDYhmgkvmG24E6yaKkSgQrBNMr3O/c8+U5rG8M7OEDSIyljzklBgr+biCsTsslXGl2qh7nodygi9rNUtquIobLnJtJEcZVmgNS+/9UUzTiElDBdG65+LEDDKiDKeCzYv9VLOE0CkZs56lkkRMD7LFsnN0bpURCmNlnzRooX6fyEik9SwKbDIiZqJ/e7n4l9dLTVgfZFwmqWGSLj8KU4FMjPLL0YgrRo2YWUKo4nZXRCdEEWpsP0Vbwtel6H/S9iourri31XKzuaqjAKdwBhfgwhU04QZa4AMFDg/wBM+OdB6dF+d1GV1zVjMn8APO2yeYHo3h</latexit><latexit sha1_base64="Z96JrjV1t57f01dZmVsLGj/7X28=">AAAB7HicdVBNSwMxFHzrZ61fVY9egkXwVLJri+2t4MVjBbcttKVk02wbms0uSVYoS3+DFw+KePUHefPfmG0rqOhAYJiZR96bIBFcG4w/nLX1jc2t7cJOcXdv/+CwdHTc1nGqKPNpLGLVDYhmgkvmG24E6yaKkSgQrBNMr3O/c8+U5rG8M7OEDSIyljzklBgr+biCsTsslXGl2qh7nodygi9rNUtquIobLnJtJEcZVmgNS+/9UUzTiElDBdG65+LEDDKiDKeCzYv9VLOE0CkZs56lkkRMD7LFsnN0bpURCmNlnzRooX6fyEik9SwKbDIiZqJ/e7n4l9dLTVgfZFwmqWGSLj8KU4FMjPLL0YgrRo2YWUKo4nZXRCdEEWpsP0Vbwtel6H/S9iourri31XKzuaqjAKdwBhfgwhU04QZa4AMFDg/wBM+OdB6dF+d1GV1zVjMn8APO2yeYHo3h</latexit><latexit sha1_base64="Z96JrjV1t57f01dZmVsLGj/7X28=">AAAB7HicdVBNSwMxFHzrZ61fVY9egkXwVLJri+2t4MVjBbcttKVk02wbms0uSVYoS3+DFw+KePUHefPfmG0rqOhAYJiZR96bIBFcG4w/nLX1jc2t7cJOcXdv/+CwdHTc1nGqKPNpLGLVDYhmgkvmG24E6yaKkSgQrBNMr3O/c8+U5rG8M7OEDSIyljzklBgr+biCsTsslXGl2qh7nodygi9rNUtquIobLnJtJEcZVmgNS+/9UUzTiElDBdG65+LEDDKiDKeCzYv9VLOE0CkZs56lkkRMD7LFsnN0bpURCmNlnzRooX6fyEik9SwKbDIiZqJ/e7n4l9dLTVgfZFwmqWGSLj8KU4FMjPLL0YgrRo2YWUKo4nZXRCdEEWpsP0Vbwtel6H/S9iourri31XKzuaqjAKdwBhfgwhU04QZa4AMFDg/wBM+OdB6dF+d1GV1zVjMn8APO2yeYHo3h</latexit>
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<latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit><latexit sha1_base64="046Y4rDrmtAtc8h60TYglofXc1A=">AAACC3icdVDLSsNAFJ34rPUVdelmaBFchaT4aMFFwY0LF1XsA5oQJpNpO3TyYGYilJC9G3/FjQtF3PoD7vwbJ2kEFT0wcDjnHube48WMCmmaH9rC4tLyymplrbq+sbm1re/s9kSUcEy6OGIRH3hIEEZD0pVUMjKIOUGBx0jfm57nfv+WcEGj8EbOYuIEaBzSEcVIKsnVa3aA5IQH6TXJ7NRmKukjtxAxYullZmeuXjeNVvPEtCyYk+NWs1GSVgtahlmgDkp0XP3d9iOcBCSUmCEhhpYZSydFXFLMSFa1E0FihKdoTIaKhiggwkmLWzJ4oBQfjiKuXihhoX5PpCgQYhZ4ajJfUvz2cvEvb5jIUdNJaRgnkoR4/tEoYVBGMC8G+pQTLNlMEYQ5VbtCPEEcYanqq6oSvi6F/5New7BMw7o6qrfPyjoqYB/UwCGwwClogwvQAV2AwR14AE/gWbvXHrUX7XU+uqCVmT3wA9rbJ/hRnEY=</latexit>

0
<latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit>

2
<latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit><latexit sha1_base64="GjEI97zqSzHrQZkmsh41lx/89KA=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaT4SHYFNy5bsA9oQ5lMJ+3YySTMTIRS+gVuXCji1k9y5984aSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek+vc79xTqVgibvU0pUGMR4JFjGBtpGZtUKk6tu9dOq6LcnLhe7WC+D5ybWeBKhRoDCrv/WFCspgKTThWquc6qQ5mWGpGOJ2X+5miKSYTPKI9QwWOqQpmi0Pn6NQoQxQl0pTQaKF+n5jhWKlpHJrOGOux+u3l4l9eL9ORF8yYSDNNBVkuijKOdILyr9GQSUo0nxqCiWTmVkTGWGKiTTZlE8LXp+h/0q7ZrmO7zfNq3SviKMExnMAZuHAFdbiBBrSAAIUHeIJn6856tF6s12XrilXMHMEPWG+fHvONHw==</latexit>

�2
<latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit>

�4
<latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit><latexit sha1_base64="8Gk+ZSJd7aUYd0VDJ4yGLLxTs9s=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpCUqsmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6zoVl2ygn565TL4jrItu0FqhBgdaw+j4YxSQNaaQIx1L2bStRXoaFYoTTeWWQSppgMsVj2tc0wiGVXra4dI5OtDJCQSx0RQot1O8TGQ6lnIW+7gyxmsjfXi7+5fVTFThexqIkVTQiy0VBypGKUf42GjFBieIzTTARTN+KyAQLTJQOp6JD+PoU/U86ddO2TPumUWs6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmLQI1Y</latexit>

�6
<latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit><latexit sha1_base64="EyTY9D7gkctIxKYpiqLfyF3r8Qw=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgxpAUrcmu4MZlFfuANpTJdNIOnTyYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733+AlnUlnWh1FaWV1b3yhvVra2d3b3qvsHHRmngtA2iXksej6WlLOIthVTnPYSQXHoc9r1p1e5372nQrI4ulOzhHohHkcsYAQrLd2eNYbVmmW6TsOybZSTC9epF8R1kW1aC9SgQGtYfR+MYpKGNFKEYyn7tpUoL8NCMcLpvDJIJU0wmeIx7Wsa4ZBKL1tcOkcnWhmhIBa6IoUW6veJDIdSzkJfd4ZYTeRvLxf/8vqpChwvY1GSKhqR5aIg5UjFKH8bjZigRPGZJpgIpm9FZIIFJkqHU9EhfH2K/iedumlbpn1zXms6RRxlOIJjOAUbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bC0Zxcwh/IDx9gmOSI1a</latexit>

�8
<latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit><latexit sha1_base64="0eWpgfooDMEFrPELkcxuaFJwbr0=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen7qBStWuee2E7DsrJuefWC+J5yKnZc1ShQHNQee8PY5JGVGjCsVI9x060n2GpGeF0Vu6niiaYTPCI9gwVOKLKz+aXztCxUYYojKUpodFc/T6R4UipaRSYzgjrsfrt5eJfXi/VoetnTCSppoIsFoUpRzpG+dtoyCQlmk8NwUQycysiYywx0Sacsgnh61P0P2nXa45dc27Oqg23iKMEh3AEJ+DAJTTgGprQAgIhPMATPFsT69F6sV4XrUtWMXMAP2C9fQKRUI1c</latexit>

0
<latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit><latexit sha1_base64="yDyA3Ngm8er+5LkwlEqJ+qxfmGc=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJ8JLuCG5ct2Ae0oUymN+3YySTMTIQS+gVuXCji1k9y5984bSOo6IELh3Pu5d57wpQzpR3nw1pZXVvf2Cxtlbd3dvf2KweHbZVkkkKLJjyR3ZAo4ExASzPNoZtKIHHIoRNOrud+5x6kYom41dMUgpiMBIsYJdpITWdQqTq27106rovn5ML3agXxfezazgJVVKAxqLz3hwnNYhCacqJUz3VSHeREakY5zMr9TEFK6ISMoGeoIDGoIF8cOsOnRhniKJGmhMYL9ftETmKlpnFoOmOix+q3Nxf/8nqZjrwgZyLNNAi6XBRlHOsEz7/GQyaBaj41hFDJzK2YjokkVJtsyiaEr0/x/6Rds13Hdpvn1bpXxFFCx+gEnSEXXaE6ukEN1EIUAXpAT+jZurMerRfrddm6YhUzR+gHrLdPG+uNHQ==</latexit>

�2
<latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit><latexit sha1_base64="1+R4dt2rLE551FDI12igzttfQKE=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcWJLiI9kV3LisYh/QhjKZTtqhk0mYmQgl9A/cuFDErX/kzr9x0kZQ0QMXDufcy733BAlnStv2h7W0vLK6tl7aKG9ube/sVvb22ypOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mnUrFY3OlpQv0IjwQLGcHaSLen9UGlatc898J2HJSTc8+tF8TzkFOz56hCgeag8t4fxiSNqNCEY6V6jp1oP8NSM8LprNxPFU0wmeAR7RkqcESVn80vnaFjowxRGEtTQqO5+n0iw5FS0ygwnRHWY/Xby8W/vF6qQ9fPmEhSTQVZLApTjnSM8rfRkElKNJ8agolk5lZExlhiok04ZRPC16fof9Ku1xy75tycVRtuEUcJDuEITsCBS2jANTShBQRCeIAneLYm1qP1Yr0uWpesYuYAfsB6+wSIOI1W</latexit>

<latexit sha1_base64="qpEKzUMCrg4+jG05CfMRqD5ui/8=">AAAB6XicdVDLSsNAFL3xWeur6tLNYBHcGJJSa7IruHFZxT6gDWUynbRDJw9mJkIJ/QM3LhRx6x+582+ctBFU9MCFwzn3cu89fsKZVJb1Yaysrq1vbJa2yts7u3v7lYPDjoxTQWibxDwWPR9LyllE24opTnuJoDj0Oe3606vc795TIVkc3alZQr0QjyMWMIKVlm7P68NK1TJdp2HZNsrJhevUCuK6yDatBapQoDWsvA9GMUlDGinCsZR920qUl2GhGOF0Xh6kkiaYTPGY9jWNcEilly0unaNTrYxQEAtdkUIL9ftEhkMpZ6GvO0OsJvK3l4t/ef1UBY6XsShJFY3IclGQcqRilL+NRkxQovhME0wE07ciMsECE6XDKesQvj5F/5NOzbQbZuOmXm06RRwlOIYTOAMbLqEJ19CCNhAI4AGe4NmYGo/Gi/G6bF0xipkj+AHj7ROO0o1j</latexit>�4
<latexit sha1_base64="ly9gdw5/akMJDauPPdIofVi8/vg=">AAAB5HicdVBNS8NAEN34WetX9eplsQieQlK0JreCF48V7Ae0oWy2k3btZhN2N0IJ/QVePChe/U3e/Ddu2ggq+mDg8d4MM/PClDOlHefDWlvf2NzaruxUd/f2Dw5r1aOuSjJJoUMTnsh+SBRwJqCjmebQTyWQOOTQC2fXhd97AKlYIu70PIUgJhPBIkaJNtLtxahWd2zfazquiwty6XuNkvg+dm1niToq0R7V3ofjhGYxCE05UWrgOqkOciI1oxwW1WGmICV0RiYwMFSQGFSQLw9d4DOjjHGUSFNC46X6fSInsVLzODSdMdFT9dsrxL+8QaYjL8iZSDMNgq4WRRnHOsHF13jMJFDN54YQKpm5FdMpkYRqk03VhPD1Kf6fdBu227Sb9ZZXhlFBJ+gUnSMXXaEWukFt1EEUAXpEz+jFureerNdV45pVThyjH7DePgG5RIwC</latexit>
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Van der Pol oscillator: simplest DTC?

[Navarrete-Benlloch, Weiss, Walter, Valcárcel, Phys. Rev. Lett. 119, 133601 (2017)]                                               
[Li, Wang, Tang, Liu, Phys. Rev. Lett. 132, 183803 (2024)]

pumpingnonlinear 
losses

Single cavity model with 
Master Equation:

<latexit sha1_base64="usbYbh8ICTiSoGddy+UtvjCO1KE="></latexit>

d⇢̂

dt
=

⇥
�i!â†â, ⇢̂

⇤
+

�

2
Da2 [⇢̂] +Da† [⇢̂]

<latexit sha1_base64="6kqvaEpGr2aod52bXHxA9kfUm/Q=">AAACAXicdVDLSsNAFJ3UV62vqhvBzWARXJWkaG0WQtGNCxcV7AOSUCbTaTN0kgkzE6GEuPFX3LhQxK1/4c6/cdJWUNEDFw7n3Mu99/gxo1KZ5odRWFhcWl4prpbW1jc2t8rbOx3JE4FJG3PGRc9HkjAakbaiipFeLAgKfUa6/vgi97u3REjKoxs1iYkXolFEhxQjpaV+ee/MDZEKMGLpVea4AVKpKwKeef1yxazajbppWTAnJ3ajNie2Da2qOUUFzNHql9/dAcdJSCKFGZLSscxYeSkSimJGspKbSBIjPEYj4mgaoZBIL51+kMFDrQzgkAtdkYJT9ftEikIpJ6GvO/Nz5W8vF//ynEQNG15KozhRJMKzRcOEQcVhHgccUEGwYhNNEBZU3wpxgATCSodW0iF8fQr/J51a1apX69fHleb5PI4i2AcH4AhY4BQ0wSVogTbA4A48gCfwbNwbj8aL8TprLRjzmV3wA8bbJ6/Gl74=</latexit>

= L[⇢̂]

free evolution

Simulating Liouvillian 
gap:
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<latexit sha1_base64="tDzbx9aFCiEALpF/Wc1h2wIh2ks=">AAACB3icdVDLSsNAFJ3UV62vqEtBBovgxpIUrQ24KLhxWcU+oAlhMp22Q2eSMDMRSsjOjb/ixoUibv0Fd/6Nk7aCih4YOJxzD3PvCWJGpbKsD6OwsLi0vFJcLa2tb2xumds7bRklApMWjlgkugGShNGQtBRVjHRjQRAPGOkE44vc79wSIWkU3qhJTDyOhiEdUIyUlnxz/9jlSI0ET69J5qYu09E+8lM35nbmZr5ZtipOvWbZNszJqVOvzonjQLtiTVEGczR9893tRzjhJFSYISl7thUrL0VCUcxIVnITSWKEx2hIepqGiBPppdM7MniolT4cREK/UMGp+j2RIi7lhAd6Ml9a/vZy8S+vl6hB3UtpGCeKhHj20SBhUEUwLwX2qSBYsYkmCAuqd4V4hATCSldX0iV8XQr/J+1qxa5Valcn5cb5vI4i2AMH4AjY4Aw0wCVoghbA4A48gCfwbNwbj8aL8TobLRjzzC74AePtE0T4mj4=</latexit> �
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<latexit sha1_base64="dLXcHJxuNi9513TLwfIOatAfodw=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4iknR2oKHghePFewHtKFstpt26W4SdzdCCf0TXjwo4tW/481/46aNoKIPBh7vzTAzz485U9pxPqyl5ZXVtfXCRnFza3tnt7S331ZRIgltkYhHsutjRTkLaUszzWk3lhQLn9OOP7nK/M49lYpF4a2extQTeBSygBGsjdR1T/sjLAQelMqOXa9VHddFGTmv1yo5qdeRaztzlCFHc1B67w8jkggaasKxUj3XibWXYqkZ4XRW7CeKxphM8Ij2DA2xoMpL5/fO0LFRhiiIpKlQo7n6fSLFQqmp8E2nwHqsfnuZ+JfXS3RQ81IWxommIVksChKOdISy59GQSUo0nxqCiWTmVkTGWGKiTURFE8LXp+h/0q7YbtWu3pyVG5d5HAU4hCM4ARcuoAHX0IQWEODwAE/wbN1Zj9aL9bpoXbLymQP4AevtEwxhkAE=</latexit>
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Van der Pol oscillator: simplest DTC?

[Navarrete-Benlloch, Weiss, Walter, Valcárcel, Phys. Rev. Lett. 119, 133601 (2017)]                                               
[Li, Wang, Tang, Liu, Phys. Rev. Lett. 132, 183803 (2024)]

pumpingnonlinear 
losses

free evolution

Single cavity model with 
Master Equation:
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Simulating Liouvillian 
gap:
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Question:

Are these oscillations robust, or do 

they disappear under noise?



Van der Pol oscillator: simplest DTC?

dephasing

<latexit sha1_base64="usbYbh8ICTiSoGddy+UtvjCO1KE="></latexit>

d⇢̂

dt
=

⇥
�i!â†â, ⇢̂

⇤
+

�

2
Da2 [⇢̂] +Da† [⇢̂]

pumpingnonlinear 
losses

free evolution

Single cavity model with 
Master Equation:

<latexit sha1_base64="Lc3uhBTvmo0HvVsXvYom/c56I6E="></latexit>

+ ��Da†a[⇢̂]
<latexit sha1_base64="6kqvaEpGr2aod52bXHxA9kfUm/Q=">AAACAXicdVDLSsNAFJ3UV62vqhvBzWARXJWkaG0WQtGNCxcV7AOSUCbTaTN0kgkzE6GEuPFX3LhQxK1/4c6/cdJWUNEDFw7n3Mu99/gxo1KZ5odRWFhcWl4prpbW1jc2t8rbOx3JE4FJG3PGRc9HkjAakbaiipFeLAgKfUa6/vgi97u3REjKoxs1iYkXolFEhxQjpaV+ee/MDZEKMGLpVea4AVKpKwKeef1yxazajbppWTAnJ3ajNie2Da2qOUUFzNHql9/dAcdJSCKFGZLSscxYeSkSimJGspKbSBIjPEYj4mgaoZBIL51+kMFDrQzgkAtdkYJT9ftEikIpJ6GvO/Nz5W8vF//ynEQNG15KozhRJMKzRcOEQcVhHgccUEGwYhNNEBZU3wpxgATCSodW0iF8fQr/J51a1apX69fHleb5PI4i2AcH4AhY4BQ0wSVogTbA4A48gCfwbNwbj8aL8TprLRjzmV3wA8bbJ6/Gl74=</latexit>

= L[⇢̂]

Simulating Liouvillian 
gap:

<latexit sha1_base64="tDzbx9aFCiEALpF/Wc1h2wIh2ks=">AAACB3icdVDLSsNAFJ3UV62vqEtBBovgxpIUrQ24KLhxWcU+oAlhMp22Q2eSMDMRSsjOjb/ixoUibv0Fd/6Nk7aCih4YOJxzD3PvCWJGpbKsD6OwsLi0vFJcLa2tb2xumds7bRklApMWjlgkugGShNGQtBRVjHRjQRAPGOkE44vc79wSIWkU3qhJTDyOhiEdUIyUlnxz/9jlSI0ET69J5qYu09E+8lM35nbmZr5ZtipOvWbZNszJqVOvzonjQLtiTVEGczR9893tRzjhJFSYISl7thUrL0VCUcxIVnITSWKEx2hIepqGiBPppdM7MniolT4cREK/UMGp+j2RIi7lhAd6Ml9a/vZy8S+vl6hB3UtpGCeKhHj20SBhUEUwLwX2qSBYsYkmCAuqd4V4hATCSldX0iV8XQr/J+1qxa5Valcn5cb5vI4i2AMH4AjY4Aw0wCVoghbA4A48gCfwbNwbj8aL8TobLRjzzC74AePtE0T4mj4=</latexit> �
R
e{
�
±
1
}

<latexit sha1_base64="dLXcHJxuNi9513TLwfIOatAfodw=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4iknR2oKHghePFewHtKFstpt26W4SdzdCCf0TXjwo4tW/481/46aNoKIPBh7vzTAzz485U9pxPqyl5ZXVtfXCRnFza3tnt7S331ZRIgltkYhHsutjRTkLaUszzWk3lhQLn9OOP7nK/M49lYpF4a2extQTeBSygBGsjdR1T/sjLAQelMqOXa9VHddFGTmv1yo5qdeRaztzlCFHc1B67w8jkggaasKxUj3XibWXYqkZ4XRW7CeKxphM8Ij2DA2xoMpL5/fO0LFRhiiIpKlQo7n6fSLFQqmp8E2nwHqsfnuZ+JfXS3RQ81IWxommIVksChKOdISy59GQSUo0nxqCiWTmVkTGWGKiTURFE8LXp+h/0q7YbtWu3pyVG5d5HAU4hCM4ARcuoAHX0IQWEODwAE/wbN1Zj9aL9bpoXbLymQP4AevtEwxhkAE=</latexit>

1/�

1 5 10 50 100 500 1000

0.001

0.010

0.100

1

<latexit sha1_base64="xr72iOnKS0KEwlml/M8C0xyHnBQ=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0VwFZK+AwoFNy4r2Ac0IUym03boTBJmJkIN/RI3LhRx66e482+cPgQVPXDhcM693HtPmDAqlW1/GGvrG5tb27md/O7e/kHBPDzqyDgVmLRxzGLRC5EkjEakrahipJcIgnjISDecXM397h0RksbRrZomxOdoFNEhxUhpKTAL3ghxjgIvGdNL23ICs2hbdbdeccvQtqpVt1RuaOK45VKlBh3LXqAIVmgF5rs3iHHKSaQwQ1L2HTtRfoaEopiRWd5LJUkQnqAR6WsaIU6kny0On8EzrQzgMBa6IgUX6veJDHEppzzUnRypsfztzcW/vH6qhg0/o1GSKhLh5aJhyqCK4TwFOKCCYMWmmiAsqL4V4jESCCudVV6H8PUp/J90SpZTs2o3lWLzYhVHDpyAU3AOHFAHTXANWqANMEjBA3gCz8a98Wi8GK/L1jVjNXMMfsB4+wQya5LN</latexit>

�� = 0.1

<latexit sha1_base64="b4wLk9JiwhVKJQ3OjEHYgTiaZxw=">AAAB+HicdVDLSgMxFM3UV62PVl26CRbB1ZBp67QLhYIblxXsA9phyKRpG5pkhiQj1NIvceNCEbd+ijv/xvQhqOiBC4dz7uXee6KEM20Q+nAya+sbm1vZ7dzO7t5+vnBw2NJxqghtkpjHqhNhTTmTtGmY4bSTKIpFxGk7Gl/N/fYdVZrF8tZMEhoIPJRswAg2VgoL+d4QC4HDXjJil8g9DwtF5JZLZeQjiNxKyfeqZUv8MqrWKtBz0QJFsEIjLLz3+jFJBZWGcKx110OJCaZYGUY4neV6qaYJJmM8pF1LJRZUB9PF4TN4apU+HMTKljRwoX6fmGKh9UREtlNgM9K/vbn4l9dNzaAWTJlMUkMlWS4apByaGM5TgH2mKDF8YgkmitlbIRlhhYmxWeVsCF+fwv9Jq+R6vuvfVIr1i1UcWXAMTsAZ8EAV1ME1aIAmICAFD+AJPDv3zqPz4rwuWzPOauYI/IDz9gkKlpKy</latexit>

�� = 0.5

<latexit sha1_base64="4JLEh7nz/Vdp4R8r2WLmWDoJffM=">AAAB9HicdVDLSgMxFM34rPVVdekmWARXQ6avaUGh4MZlBfuAzlAyadqGJjNjkimU0u9w40IRt36MO//GTFtBRQ9cOJxzL/feE8ScKY3Qh7W2vrG5tZ3Zye7u7R8c5o6OWypKJKFNEvFIdgKsKGchbWqmOe3EkmIRcNoOxtep355QqVgU3ulpTH2BhyEbMIK1kXxviIXAPS8esSvUy+WR7Tqo7BYhsgtFVCs7KSlV3GoNOjZaIA9WaPRy714/IomgoSYcK9V1UKz9GZaaEU7nWS9RNMZkjIe0a2iIBVX+bHH0HJ4bpQ8HkTQVarhQv0/MsFBqKgLTKbAeqd9eKv7ldRM9qPozFsaJpiFZLhokHOoIpgnAPpOUaD41BBPJzK2QjLDERJucsiaEr0/h/6RVsJ2KXbkt5euXqzgy4BScgQvgABfUwQ1ogCYg4B48gCfwbE2sR+vFel22rlmrmRPwA9bbJ70ykhg=</latexit>

�� = 0
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0.001
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1

[Navarrete-Benlloch, Weiss, Walter, Valcárcel, Phys. Rev. Lett. 119, 133601 (2017)]                                               
[Li, Wang, Tang, Liu, Phys. Rev. Lett. 132, 183803 (2024)]
[Navarrete-Benlloch, arXiv:2412.03585]



Van der Pol oscillator: simplest DTC?

dephasing

Does this mean we have a DTC?

We conjecture:

Extended systems are required to 

achieve true time-crystalline order, in 

particular because they can use many-

body protection against local fluctuations

<latexit sha1_base64="usbYbh8ICTiSoGddy+UtvjCO1KE="></latexit>

d⇢̂

dt
=

⇥
�i!â†â, ⇢̂

⇤
+

�

2
Da2 [⇢̂] +Da† [⇢̂]

pumpingnonlinear 
losses

free evolution

Single cavity model with 
Master Equation:

<latexit sha1_base64="Lc3uhBTvmo0HvVsXvYom/c56I6E="></latexit>

+ ��Da†a[⇢̂]
<latexit sha1_base64="6kqvaEpGr2aod52bXHxA9kfUm/Q=">AAACAXicdVDLSsNAFJ3UV62vqhvBzWARXJWkaG0WQtGNCxcV7AOSUCbTaTN0kgkzE6GEuPFX3LhQxK1/4c6/cdJWUNEDFw7n3Mu99/gxo1KZ5odRWFhcWl4prpbW1jc2t8rbOx3JE4FJG3PGRc9HkjAakbaiipFeLAgKfUa6/vgi97u3REjKoxs1iYkXolFEhxQjpaV+ee/MDZEKMGLpVea4AVKpKwKeef1yxazajbppWTAnJ3ajNie2Da2qOUUFzNHql9/dAcdJSCKFGZLSscxYeSkSimJGspKbSBIjPEYj4mgaoZBIL51+kMFDrQzgkAtdkYJT9ftEikIpJ6GvO/Nz5W8vF//ynEQNG15KozhRJMKzRcOEQcVhHgccUEGwYhNNEBZU3wpxgATCSodW0iF8fQr/J51a1apX69fHleb5PI4i2AcH4AhY4BQ0wSVogTbA4A48gCfwbNwbj8aL8TprLRjzmV3wA8bbJ6/Gl74=</latexit>

= L[⇢̂]

Simulating Liouvillian 
gap:

<latexit sha1_base64="tDzbx9aFCiEALpF/Wc1h2wIh2ks=">AAACB3icdVDLSsNAFJ3UV62vqEtBBovgxpIUrQ24KLhxWcU+oAlhMp22Q2eSMDMRSsjOjb/ixoUibv0Fd/6Nk7aCih4YOJxzD3PvCWJGpbKsD6OwsLi0vFJcLa2tb2xumds7bRklApMWjlgkugGShNGQtBRVjHRjQRAPGOkE44vc79wSIWkU3qhJTDyOhiEdUIyUlnxz/9jlSI0ET69J5qYu09E+8lM35nbmZr5ZtipOvWbZNszJqVOvzonjQLtiTVEGczR9893tRzjhJFSYISl7thUrL0VCUcxIVnITSWKEx2hIepqGiBPppdM7MniolT4cREK/UMGp+j2RIi7lhAd6Ml9a/vZy8S+vl6hB3UtpGCeKhHj20SBhUEUwLwX2qSBYsYkmCAuqd4V4hATCSldX0iV8XQr/J+1qxa5Valcn5cb5vI4i2AMH4AjY4Aw0wCVoghbA4A48gCfwbNwbj8aL8TobLRjzzC74AePtE0T4mj4=</latexit> �
R
e{
�
±
1
}

<latexit sha1_base64="dLXcHJxuNi9513TLwfIOatAfodw=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4iknR2oKHghePFewHtKFstpt26W4SdzdCCf0TXjwo4tW/481/46aNoKIPBh7vzTAzz485U9pxPqyl5ZXVtfXCRnFza3tnt7S331ZRIgltkYhHsutjRTkLaUszzWk3lhQLn9OOP7nK/M49lYpF4a2extQTeBSygBGsjdR1T/sjLAQelMqOXa9VHddFGTmv1yo5qdeRaztzlCFHc1B67w8jkggaasKxUj3XibWXYqkZ4XRW7CeKxphM8Ij2DA2xoMpL5/fO0LFRhiiIpKlQo7n6fSLFQqmp8E2nwHqsfnuZ+JfXS3RQ81IWxommIVksChKOdISy59GQSUo0nxqCiWTmVkTGWGKiTURFE8LXp+h/0q7YbtWu3pyVG5d5HAU4hCM4ARcuoAHX0IQWEODwAE/wbN1Zj9aL9bpoXbLymQP4AevtEwxhkAE=</latexit>

1/�
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1

<latexit sha1_base64="xr72iOnKS0KEwlml/M8C0xyHnBQ=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0VwFZK+AwoFNy4r2Ac0IUym03boTBJmJkIN/RI3LhRx66e482+cPgQVPXDhcM693HtPmDAqlW1/GGvrG5tb27md/O7e/kHBPDzqyDgVmLRxzGLRC5EkjEakrahipJcIgnjISDecXM397h0RksbRrZomxOdoFNEhxUhpKTAL3ghxjgIvGdNL23ICs2hbdbdeccvQtqpVt1RuaOK45VKlBh3LXqAIVmgF5rs3iHHKSaQwQ1L2HTtRfoaEopiRWd5LJUkQnqAR6WsaIU6kny0On8EzrQzgMBa6IgUX6veJDHEppzzUnRypsfztzcW/vH6qhg0/o1GSKhLh5aJhyqCK4TwFOKCCYMWmmiAsqL4V4jESCCudVV6H8PUp/J90SpZTs2o3lWLzYhVHDpyAU3AOHFAHTXANWqANMEjBA3gCz8a98Wi8GK/L1jVjNXMMfsB4+wQya5LN</latexit>

�� = 0.1

<latexit sha1_base64="b4wLk9JiwhVKJQ3OjEHYgTiaZxw=">AAAB+HicdVDLSgMxFM3UV62PVl26CRbB1ZBp67QLhYIblxXsA9phyKRpG5pkhiQj1NIvceNCEbd+ijv/xvQhqOiBC4dz7uXee6KEM20Q+nAya+sbm1vZ7dzO7t5+vnBw2NJxqghtkpjHqhNhTTmTtGmY4bSTKIpFxGk7Gl/N/fYdVZrF8tZMEhoIPJRswAg2VgoL+d4QC4HDXjJil8g9DwtF5JZLZeQjiNxKyfeqZUv8MqrWKtBz0QJFsEIjLLz3+jFJBZWGcKx110OJCaZYGUY4neV6qaYJJmM8pF1LJRZUB9PF4TN4apU+HMTKljRwoX6fmGKh9UREtlNgM9K/vbn4l9dNzaAWTJlMUkMlWS4apByaGM5TgH2mKDF8YgkmitlbIRlhhYmxWeVsCF+fwv9Jq+R6vuvfVIr1i1UcWXAMTsAZ8EAV1ME1aIAmICAFD+AJPDv3zqPz4rwuWzPOauYI/IDz9gkKlpKy</latexit>

�� = 0.5

<latexit sha1_base64="4JLEh7nz/Vdp4R8r2WLmWDoJffM=">AAAB9HicdVDLSgMxFM34rPVVdekmWARXQ6avaUGh4MZlBfuAzlAyadqGJjNjkimU0u9w40IRt36MO//GTFtBRQ9cOJxzL/feE8ScKY3Qh7W2vrG5tZ3Zye7u7R8c5o6OWypKJKFNEvFIdgKsKGchbWqmOe3EkmIRcNoOxtep355QqVgU3ulpTH2BhyEbMIK1kXxviIXAPS8esSvUy+WR7Tqo7BYhsgtFVCs7KSlV3GoNOjZaIA9WaPRy714/IomgoSYcK9V1UKz9GZaaEU7nWS9RNMZkjIe0a2iIBVX+bHH0HJ4bpQ8HkTQVarhQv0/MsFBqKgLTKbAeqd9eKv7ldRM9qPozFsaJpiFZLhokHOoIpgnAPpOUaD41BBPJzK2QjLDERJucsiaEr0/h/6RVsJ2KXbkt5euXqzgy4BScgQvgABfUwQ1ogCYg4B48gCfwbE2sR+vFel22rlmrmRPwA9bbJ70ykhg=</latexit>

�� = 0
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0.001
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1

[Navarrete-Benlloch, Weiss, Walter, Valcárcel, Phys. Rev. Lett. 119, 133601 (2017)]                                               
[Li, Wang, Tang, Liu, Phys. Rev. Lett. 132, 183803 (2024)]
[Navarrete-Benlloch, arXiv:2412.03585]



<latexit sha1_base64="YNG+SX8h5swW9rH6v7ZMVifzd8U="></latexit>

Ĵ±,n = Ĵx,n ± iĴy,n

Spin models: testing our expectations

Collective spin operators: 

<latexit sha1_base64="7yv5mIkJ3MGxef8r2Vdn3zXUNBI="></latexit>

[Ĵ↵, Ĵ� ] = i
X

⌫=x,y,z

"↵�⌫ Ĵ⌫

<latexit sha1_base64="aaGp8aoX0kbg/M+wr95bQ0NEUfw=">AAAB+3icbVDLSsNAFJ3UV62vWJduBovgopREStPuim5cVrAPaEKZTKft0MkkzEykMeRX3LhQxK0/4s6/cfpA1HrgwuGce7n3Hj9iVCrL+jRyG5tb2zv53cLe/sHhkXlc7MgwFpi0cchC0fORJIxy0lZUMdKLBEGBz0jXn17P/e49EZKG/E4lEfECNOZ0RDFSWhqYRRexaIJcyt10Vk7KD242MEtWpVG3bMeBmjiNqlODdsVa4JuUwAqtgfnhDkMcB4QrzJCUfduKlJcioShmJCu4sSQRwlM0Jn1NOQqI9NLF7Rk818oQjkKhiyu4UH9OpCiQMgl83RkgNZF/vbn4n9eP1ajupZRHsSIcLxeNYgZVCOdBwCEVBCuWaIKwoPpWiCdIIKx0XAUdwtrL66RzWbFrldpttdS8WsWRB6fgDFwAGzigCW5AC7QBBjPwCJ7Bi5EZT8ar8bZszRmrmRPwC8b7F3LblL0=</latexit>

↵ 2 {x, y, z}

<latexit sha1_base64="hgKiaTskzx+HjKWN11MJ//sW2xE="></latexit>

Ĵ↵ =
1

2

NX

n=1

�̂(n)
↵ ,



<latexit sha1_base64="YNG+SX8h5swW9rH6v7ZMVifzd8U="></latexit>

Ĵ±,n = Ĵx,n ± iĴy,n

Spin models: testing our expectations

<latexit sha1_base64="rfMXTTGLEnQAhWVnlooJOUfU2Eo="></latexit>

d⇢̂

dt
= �i[!Ĵx, ⇢̂] +

1

N
DĴ�

[⇢̂]

collective 
driving

collective 
dissipation

[F. Iemini, A. Russomanno, J. Keeling, M. Schiro, M. Dalmonte, and R. Fazio, Phys. Rev. Lett. 121, 035301 (2018)]

Collective spin operators: 

<latexit sha1_base64="7yv5mIkJ3MGxef8r2Vdn3zXUNBI="></latexit>

[Ĵ↵, Ĵ� ] = i
X

⌫=x,y,z

"↵�⌫ Ĵ⌫

<latexit sha1_base64="aaGp8aoX0kbg/M+wr95bQ0NEUfw=">AAAB+3icbVDLSsNAFJ3UV62vWJduBovgopREStPuim5cVrAPaEKZTKft0MkkzEykMeRX3LhQxK0/4s6/cfpA1HrgwuGce7n3Hj9iVCrL+jRyG5tb2zv53cLe/sHhkXlc7MgwFpi0cchC0fORJIxy0lZUMdKLBEGBz0jXn17P/e49EZKG/E4lEfECNOZ0RDFSWhqYRRexaIJcyt10Vk7KD242MEtWpVG3bMeBmjiNqlODdsVa4JuUwAqtgfnhDkMcB4QrzJCUfduKlJcioShmJCu4sSQRwlM0Jn1NOQqI9NLF7Rk818oQjkKhiyu4UH9OpCiQMgl83RkgNZF/vbn4n9eP1ajupZRHsSIcLxeNYgZVCOdBwCEVBCuWaIKwoPpWiCdIIKx0XAUdwtrL66RzWbFrldpttdS8WsWRB6fgDFwAGzigCW5AC7QBBjPwCJ7Bi5EZT8ar8bZszRmrmRPwC8b7F3LblL0=</latexit>

↵ 2 {x, y, z}

<latexit sha1_base64="hgKiaTskzx+HjKWN11MJ//sW2xE="></latexit>

Ĵ↵ =
1

2

NX

n=1

�̂(n)
↵ ,

Standard DTC spin 
model:



Spin models: testing our expectations

Standard DTC spin 
model:

Simulating Liouvillian 
gap:

<latexit sha1_base64="tDzbx9aFCiEALpF/Wc1h2wIh2ks=">AAACB3icdVDLSsNAFJ3UV62vqEtBBovgxpIUrQ24KLhxWcU+oAlhMp22Q2eSMDMRSsjOjb/ixoUibv0Fd/6Nk7aCih4YOJxzD3PvCWJGpbKsD6OwsLi0vFJcLa2tb2xumds7bRklApMWjlgkugGShNGQtBRVjHRjQRAPGOkE44vc79wSIWkU3qhJTDyOhiEdUIyUlnxz/9jlSI0ET69J5qYu09E+8lM35nbmZr5ZtipOvWbZNszJqVOvzonjQLtiTVEGczR9893tRzjhJFSYISl7thUrL0VCUcxIVnITSWKEx2hIepqGiBPppdM7MniolT4cREK/UMGp+j2RIi7lhAd6Ml9a/vZy8S+vl6hB3UtpGCeKhHj20SBhUEUwLwX2qSBYsYkmCAuqd4V4hATCSldX0iV8XQr/J+1qxa5Valcn5cb5vI4i2AMH4AjY4Aw0wCVoghbA4A48gCfwbNwbj8aL8TobLRjzzC74AePtE0T4mj4=</latexit> �
R
e{
�
±
1
}

<latexit sha1_base64="XJCptn5sSfDiZM+dxs8NPbcHnro=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFZKitQEXBTeupAX7gDaUyfSmHTt5MDMRSugXuHGhiFs/yZ1/46SNoKIHLhzOuZd77/FizqSyrA+jsLK6tr5R3Cxtbe/s7pX3DzoySgSFNo14JHoekcBZCG3FFIdeLIAEHoeuN73K/O49CMmi8FbNYnADMg6ZzyhRWmrdDMsVy3TqNcu2cUbOnXo1J46DbdNaoIJyNIfl98EookkAoaKcSNm3rVi5KRGKUQ7z0iCREBM6JWPoaxqSAKSbLg6d4xOtjLAfCV2hwgv1+0RKAilngac7A6Im8reXiX95/UT5dTdlYZwoCOlykZ9wrCKcfY1HTABVfKYJoYLpWzGdEEGo0tmUdAhfn+L/Sadq2jWz1jqrNC7zOIroCB2jU2SjC9RA16iJ2ogiQA/oCT0bd8aj8WK8LlsLRj5ziH7AePsETimNSg==</latexit>
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[F. Iemini, A. Russomanno, J. Keeling, M. Schiro, M. Dalmonte, and R. Fazio, Phys. Rev. Lett. 121, 035301 (2018)]

<latexit sha1_base64="aaGp8aoX0kbg/M+wr95bQ0NEUfw=">AAAB+3icbVDLSsNAFJ3UV62vWJduBovgopREStPuim5cVrAPaEKZTKft0MkkzEykMeRX3LhQxK0/4s6/cfpA1HrgwuGce7n3Hj9iVCrL+jRyG5tb2zv53cLe/sHhkXlc7MgwFpi0cchC0fORJIxy0lZUMdKLBEGBz0jXn17P/e49EZKG/E4lEfECNOZ0RDFSWhqYRRexaIJcyt10Vk7KD242MEtWpVG3bMeBmjiNqlODdsVa4JuUwAqtgfnhDkMcB4QrzJCUfduKlJcioShmJCu4sSQRwlM0Jn1NOQqI9NLF7Rk818oQjkKhiyu4UH9OpCiQMgl83RkgNZF/vbn4n9eP1ajupZRHsSIcLxeNYgZVCOdBwCEVBCuWaIKwoPpWiCdIIKx0XAUdwtrL66RzWbFrldpttdS8WsWRB6fgDFwAGzigCW5AC7QBBjPwCJ7Bi5EZT8ar8bZszRmrmRPwC8b7F3LblL0=</latexit>

↵ 2 {x, y, z}

<latexit sha1_base64="YNG+SX8h5swW9rH6v7ZMVifzd8U="></latexit>

Ĵ±,n = Ĵx,n ± iĴy,n

Collective spin operators: 

<latexit sha1_base64="7yv5mIkJ3MGxef8r2Vdn3zXUNBI="></latexit>

[Ĵ↵, Ĵ� ] = i
X

⌫=x,y,z

"↵�⌫ Ĵ⌫

<latexit sha1_base64="hgKiaTskzx+HjKWN11MJ//sW2xE="></latexit>

Ĵ↵ =
1

2

NX

n=1

�̂(n)
↵ ,

<latexit sha1_base64="rfMXTTGLEnQAhWVnlooJOUfU2Eo="></latexit>

d⇢̂

dt
= �i[!Ĵx, ⇢̂] +

1

N
DĴ�

[⇢̂]

collective 
driving

collective 
dissipation



Spin models: testing our expectations

Standard DTC spin 
model:

collective 
driving

collective 
dissipation

<latexit sha1_base64="cwgLX4616k0fbbaQ3n9C29DkMXM="></latexit>

d⇢̂

dt
= �i[!Ĵx, ⇢̂] +

1

N
DĴ�

[⇢̂] + �col
� DĴz

[⇢̂]

collective 
dephasing

<latexit sha1_base64="aaGp8aoX0kbg/M+wr95bQ0NEUfw=">AAAB+3icbVDLSsNAFJ3UV62vWJduBovgopREStPuim5cVrAPaEKZTKft0MkkzEykMeRX3LhQxK0/4s6/cfpA1HrgwuGce7n3Hj9iVCrL+jRyG5tb2zv53cLe/sHhkXlc7MgwFpi0cchC0fORJIxy0lZUMdKLBEGBz0jXn17P/e49EZKG/E4lEfECNOZ0RDFSWhqYRRexaIJcyt10Vk7KD242MEtWpVG3bMeBmjiNqlODdsVa4JuUwAqtgfnhDkMcB4QrzJCUfduKlJcioShmJCu4sSQRwlM0Jn1NOQqI9NLF7Rk818oQjkKhiyu4UH9OpCiQMgl83RkgNZF/vbn4n9eP1ajupZRHsSIcLxeNYgZVCOdBwCEVBCuWaIKwoPpWiCdIIKx0XAUdwtrL66RzWbFrldpttdS8WsWRB6fgDFwAGzigCW5AC7QBBjPwCJ7Bi5EZT8ar8bZszRmrmRPwC8b7F3LblL0=</latexit>

↵ 2 {x, y, z}

<latexit sha1_base64="YNG+SX8h5swW9rH6v7ZMVifzd8U="></latexit>

Ĵ±,n = Ĵx,n ± iĴy,n

Collective spin operators: 

<latexit sha1_base64="7yv5mIkJ3MGxef8r2Vdn3zXUNBI="></latexit>

[Ĵ↵, Ĵ� ] = i
X

⌫=x,y,z

"↵�⌫ Ĵ⌫

<latexit sha1_base64="hgKiaTskzx+HjKWN11MJ//sW2xE="></latexit>

Ĵ↵ =
1

2

NX

n=1

�̂(n)
↵ ,

<latexit sha1_base64="tDzbx9aFCiEALpF/Wc1h2wIh2ks=">AAACB3icdVDLSsNAFJ3UV62vqEtBBovgxpIUrQ24KLhxWcU+oAlhMp22Q2eSMDMRSsjOjb/ixoUibv0Fd/6Nk7aCih4YOJxzD3PvCWJGpbKsD6OwsLi0vFJcLa2tb2xumds7bRklApMWjlgkugGShNGQtBRVjHRjQRAPGOkE44vc79wSIWkU3qhJTDyOhiEdUIyUlnxz/9jlSI0ET69J5qYu09E+8lM35nbmZr5ZtipOvWbZNszJqVOvzonjQLtiTVEGczR9893tRzjhJFSYISl7thUrL0VCUcxIVnITSWKEx2hIepqGiBPppdM7MniolT4cREK/UMGp+j2RIi7lhAd6Ml9a/vZy8S+vl6hB3UtpGCeKhHj20SBhUEUwLwX2qSBYsYkmCAuqd4V4hATCSldX0iV8XQr/J+1qxa5Valcn5cb5vI4i2AMH4AjY4Aw0wCVoghbA4A48gCfwbNwbj8aL8TobLRjzzC74AePtE0T4mj4=</latexit> �
R
e{
�
±
1
}

<latexit sha1_base64="XJCptn5sSfDiZM+dxs8NPbcHnro=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFZKitQEXBTeupAX7gDaUyfSmHTt5MDMRSugXuHGhiFs/yZ1/46SNoKIHLhzOuZd77/FizqSyrA+jsLK6tr5R3Cxtbe/s7pX3DzoySgSFNo14JHoekcBZCG3FFIdeLIAEHoeuN73K/O49CMmi8FbNYnADMg6ZzyhRWmrdDMsVy3TqNcu2cUbOnXo1J46DbdNaoIJyNIfl98EookkAoaKcSNm3rVi5KRGKUQ7z0iCREBM6JWPoaxqSAKSbLg6d4xOtjLAfCV2hwgv1+0RKAilngac7A6Im8reXiX95/UT5dTdlYZwoCOlykZ9wrCKcfY1HTABVfKYJoYLpWzGdEEGo0tmUdAhfn+L/Sadq2jWz1jqrNC7zOIroCB2jU2SjC9RA16iJ2ogiQA/oCT0bd8aj8WK8LlsLRj5ziH7AePsETimNSg==</latexit>
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<latexit sha1_base64="T115TtxsWjfmZ4ZDwVc3pLojt7o="></latexit>

�col
� = 0.5

<latexit sha1_base64="GeAjYpwoUFadIpvZVUe/wbNdvFI="></latexit>

�col
� = 0.1

<latexit sha1_base64="6vshqw97cXhZN/WW2U+eFCD/mbM="></latexit>

� col� = 0

Simulating Liouvillian 
gap:



Spin models: testing our expectations

Standard DTC spin 
model:

collective 
driving

collective 
dissipation

collective 
dephasing

<latexit sha1_base64="rfMXTTGLEnQAhWVnlooJOUfU2Eo="></latexit>

d⇢̂

dt
= �i[!Ĵx, ⇢̂] +

1

N
DĴ�

[⇢̂]

collective 
driving

collective 
dissipation

<latexit sha1_base64="onQWndqxuEZGiAei2wMP43+9zIs="></latexit>

+�col
� DĴz

[⇢̂]

<latexit sha1_base64="DFk68AkmOrP7Znl0R0TDqD1yPOs="></latexit>

+
NX

n=1

�loc
� DĴz,n

[⇢̂]

local 
dephasing

<latexit sha1_base64="aaGp8aoX0kbg/M+wr95bQ0NEUfw=">AAAB+3icbVDLSsNAFJ3UV62vWJduBovgopREStPuim5cVrAPaEKZTKft0MkkzEykMeRX3LhQxK0/4s6/cfpA1HrgwuGce7n3Hj9iVCrL+jRyG5tb2zv53cLe/sHhkXlc7MgwFpi0cchC0fORJIxy0lZUMdKLBEGBz0jXn17P/e49EZKG/E4lEfECNOZ0RDFSWhqYRRexaIJcyt10Vk7KD242MEtWpVG3bMeBmjiNqlODdsVa4JuUwAqtgfnhDkMcB4QrzJCUfduKlJcioShmJCu4sSQRwlM0Jn1NOQqI9NLF7Rk818oQjkKhiyu4UH9OpCiQMgl83RkgNZF/vbn4n9eP1ajupZRHsSIcLxeNYgZVCOdBwCEVBCuWaIKwoPpWiCdIIKx0XAUdwtrL66RzWbFrldpttdS8WsWRB6fgDFwAGzigCW5AC7QBBjPwCJ7Bi5EZT8ar8bZszRmrmRPwC8b7F3LblL0=</latexit>

↵ 2 {x, y, z}

<latexit sha1_base64="YNG+SX8h5swW9rH6v7ZMVifzd8U="></latexit>

Ĵ±,n = Ĵx,n ± iĴy,n

Collective spin operators: 

<latexit sha1_base64="7yv5mIkJ3MGxef8r2Vdn3zXUNBI="></latexit>

[Ĵ↵, Ĵ� ] = i
X

⌫=x,y,z

"↵�⌫ Ĵ⌫

<latexit sha1_base64="hgKiaTskzx+HjKWN11MJ//sW2xE="></latexit>

Ĵ↵ =
1

2

NX

n=1

�̂(n)
↵ ,

Simulating Liouvillian 
gap:

<latexit sha1_base64="tDzbx9aFCiEALpF/Wc1h2wIh2ks=">AAACB3icdVDLSsNAFJ3UV62vqEtBBovgxpIUrQ24KLhxWcU+oAlhMp22Q2eSMDMRSsjOjb/ixoUibv0Fd/6Nk7aCih4YOJxzD3PvCWJGpbKsD6OwsLi0vFJcLa2tb2xumds7bRklApMWjlgkugGShNGQtBRVjHRjQRAPGOkE44vc79wSIWkU3qhJTDyOhiEdUIyUlnxz/9jlSI0ET69J5qYu09E+8lM35nbmZr5ZtipOvWbZNszJqVOvzonjQLtiTVEGczR9893tRzjhJFSYISl7thUrL0VCUcxIVnITSWKEx2hIepqGiBPppdM7MniolT4cREK/UMGp+j2RIi7lhAd6Ml9a/vZy8S+vl6hB3UtpGCeKhHj20SBhUEUwLwX2qSBYsYkmCAuqd4V4hATCSldX0iV8XQr/J+1qxa5Valcn5cb5vI4i2AMH4AjY4Aw0wCVoghbA4A48gCfwbNwbj8aL8TobLRjzzC74AePtE0T4mj4=</latexit> �
R
e{
�
±
1
}
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<latexit sha1_base64="XJCptn5sSfDiZM+dxs8NPbcHnro=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFZKitQEXBTeupAX7gDaUyfSmHTt5MDMRSugXuHGhiFs/yZ1/46SNoKIHLhzOuZd77/FizqSyrA+jsLK6tr5R3Cxtbe/s7pX3DzoySgSFNo14JHoekcBZCG3FFIdeLIAEHoeuN73K/O49CMmi8FbNYnADMg6ZzyhRWmrdDMsVy3TqNcu2cUbOnXo1J46DbdNaoIJyNIfl98EookkAoaKcSNm3rVi5KRGKUQ7z0iCREBM6JWPoaxqSAKSbLg6d4xOtjLAfCV2hwgv1+0RKAilngac7A6Im8reXiX95/UT5dTdlYZwoCOlykZ9wrCKcfY1HTABVfKYJoYLpWzGdEEGo0tmUdAhfn+L/Sadq2jWz1jqrNC7zOIroCB2jU2SjC9RA16iJ2ogiQA/oCT0bd8aj8WK8LlsLRj5ziH7AePsETimNSg==</latexit>

N

<latexit sha1_base64="I614jwBPKd8+hTBkqWI+2LqX5FQ="></latexit>

�col
� = 0.5

<latexit sha1_base64="JTrPfmra+xA1yLK/IozHTTqyXvI="></latexit>

�col
� = 0.1

<latexit sha1_base64="6vshqw97cXhZN/WW2U+eFCD/mbM="></latexit>

� col� = 0

<latexit sha1_base64="9kQQTRNbdcUByKhsarFGL6pl//s="></latexit>

�loc
� = 0.5

<latexit sha1_base64="FJ1Zjxg9bIXGJx03oAABxVT2g3Q="></latexit>

�loc
� = 0.1



Conclusions

Thank you :)

Understanding Time Crystals:

Time crystals require persistent oscillations and robustness

Small system:

Shows oscillations, gap closes in a certain limit
But destroyed by dephasing

Many-Body System:
Gap also closes → collective oscillations emerge

Collective dephasing destroys it

Local dephasing shows partial resilience → hints of many-body protection


