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Invitation

A class of disordered (impure) QFTs near criticality has a mysterious hidden supersymmetry (Parisi-Sourlas 
SUSY).


The SUSY results in the phenomenon of “dimensional reduction” of the disordered CFT (Parisi-Sourlas 
conjecture). 


Some findings from experiments/numerics in this model have not been explained till date.


Main results:  

• Systematic set-up of RG flow, understanding of the SUSY and its emergence


• Mechanism of how SUSY “breaks” and consistent explanation of all experimental/numerical findings. 

Disordered model Dim reduced model
Dim. red. 

(Numerical 
finding)

Our 
explanation

RFIM Ising

Branched poly Lee-Yang
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<latexit sha1_base64="pk951X/tYgH2d35wuiu1G4jFyWk=">AAAB73icbZA9SwNBEIbn4leMX1FLm8UgWIU7EbWwCNpYRjAfkBxhb28uWbK3d+7uCSHkT9hYKGLr37Hz37hJrtDEFxYe3plhZ94gFVwb1/12Ciura+sbxc3S1vbO7l55/6Cpk0wxbLBEJKodUI2CS2wYbgS2U4U0DgS2guHttN56QqV5Ih/MKEU/pn3JI86osVb7oiuQhNfnvXLFrbozkWXwcqhArnqv/NUNE5bFKA0TVOuO56bGH1NlOBM4KXUzjSllQ9rHjkVJY9T+eLbvhJxYJyRRouyThszc3xNjGms9igPbGVMz0Iu1qflfrZOZ6Mofc5lmBiWbfxRlgpiETI8nIVfIjBhZoExxuythA6ooMzaikg3BWzx5GZpnVc/y/XmldpPHUYQjOIZT8OASanAHdWgAAwHP8ApvzqPz4rw7H/PWgpPPHMIfOZ8/x4+PIQ==</latexit><latexit sha1_base64="pk951X/tYgH2d35wuiu1G4jFyWk=">AAAB73icbZA9SwNBEIbn4leMX1FLm8UgWIU7EbWwCNpYRjAfkBxhb28uWbK3d+7uCSHkT9hYKGLr37Hz37hJrtDEFxYe3plhZ94gFVwb1/12Ciura+sbxc3S1vbO7l55/6Cpk0wxbLBEJKodUI2CS2wYbgS2U4U0DgS2guHttN56QqV5Ih/MKEU/pn3JI86osVb7oiuQhNfnvXLFrbozkWXwcqhArnqv/NUNE5bFKA0TVOuO56bGH1NlOBM4KXUzjSllQ9rHjkVJY9T+eLbvhJxYJyRRouyThszc3xNjGms9igPbGVMz0Iu1qflfrZOZ6Mofc5lmBiWbfxRlgpiETI8nIVfIjBhZoExxuythA6ooMzaikg3BWzx5GZpnVc/y/XmldpPHUYQjOIZT8OASanAHdWgAAwHP8ApvzqPz4rw7H/PWgpPPHMIfOZ8/x4+PIQ==</latexit><latexit sha1_base64="pk951X/tYgH2d35wuiu1G4jFyWk=">AAAB73icbZA9SwNBEIbn4leMX1FLm8UgWIU7EbWwCNpYRjAfkBxhb28uWbK3d+7uCSHkT9hYKGLr37Hz37hJrtDEFxYe3plhZ94gFVwb1/12Ciura+sbxc3S1vbO7l55/6Cpk0wxbLBEJKodUI2CS2wYbgS2U4U0DgS2guHttN56QqV5Ih/MKEU/pn3JI86osVb7oiuQhNfnvXLFrbozkWXwcqhArnqv/NUNE5bFKA0TVOuO56bGH1NlOBM4KXUzjSllQ9rHjkVJY9T+eLbvhJxYJyRRouyThszc3xNjGms9igPbGVMz0Iu1qflfrZOZ6Mofc5lmBiWbfxRlgpiETI8nIVfIjBhZoExxuythA6ooMzaikg3BWzx5GZpnVc/y/XmldpPHUYQjOIZT8OASanAHdWgAAwHP8ApvzqPz4rw7H/PWgpPPHMIfOZ8/x4+PIQ==</latexit><latexit sha1_base64="pk951X/tYgH2d35wuiu1G4jFyWk=">AAAB73icbZA9SwNBEIbn4leMX1FLm8UgWIU7EbWwCNpYRjAfkBxhb28uWbK3d+7uCSHkT9hYKGLr37Hz37hJrtDEFxYe3plhZ94gFVwb1/12Ciura+sbxc3S1vbO7l55/6Cpk0wxbLBEJKodUI2CS2wYbgS2U4U0DgS2guHttN56QqV5Ih/MKEU/pn3JI86osVb7oiuQhNfnvXLFrbozkWXwcqhArnqv/NUNE5bFKA0TVOuO56bGH1NlOBM4KXUzjSllQ9rHjkVJY9T+eLbvhJxYJyRRouyThszc3xNjGms9igPbGVMz0Iu1qflfrZOZ6Mofc5lmBiWbfxRlgpiETI8nIVfIjBhZoExxuythA6ooMzaikg3BWzx5GZpnVc/y/XmldpPHUYQjOIZT8OASanAHdWgAAwHP8ApvzqPz4rw7H/PWgpPPHMIfOZ8/x4+PIQ==</latexit>

8  d < 2
<latexit sha1_base64="eW20ZmBlFCR9GT+HJyKRGXG0Yh8=">AAAB73icbZA9SwNBEIbn/IzxK2ppsxgEq3AXBFNYBG0sI5gPSI6wtzeXLNnbO3f3hBDyJ2wsFLH179j5b9wkV2jiCwsP78ywM2+QCq6N6347a+sbm1vbhZ3i7t7+wWHp6Lilk0wxbLJEJKoTUI2CS2wabgR2UoU0DgS2g9HtrN5+QqV5Ih/MOEU/pgPJI86osVan1hNIwutqv1R2K+5cZBW8HMqQq9EvffXChGUxSsME1brruanxJ1QZzgROi71MY0rZiA6wa1HSGLU/me87JefWCUmUKPukIXP398SExlqP48B2xtQM9XJtZv5X62YmqvkTLtPMoGSLj6JMEJOQ2fEk5AqZEWMLlCludyVsSBVlxkZUtCF4yyevQqta8SzfX5brN3kcBTiFM7gAD66gDnfQgCYwEPAMr/DmPDovzrvzsWhdc/KZE/gj5/MHx52PIQ==</latexit><latexit sha1_base64="eW20ZmBlFCR9GT+HJyKRGXG0Yh8=">AAAB73icbZA9SwNBEIbn/IzxK2ppsxgEq3AXBFNYBG0sI5gPSI6wtzeXLNnbO3f3hBDyJ2wsFLH179j5b9wkV2jiCwsP78ywM2+QCq6N6347a+sbm1vbhZ3i7t7+wWHp6Lilk0wxbLJEJKoTUI2CS2wabgR2UoU0DgS2g9HtrN5+QqV5Ih/MOEU/pgPJI86osVan1hNIwutqv1R2K+5cZBW8HMqQq9EvffXChGUxSsME1brruanxJ1QZzgROi71MY0rZiA6wa1HSGLU/me87JefWCUmUKPukIXP398SExlqP48B2xtQM9XJtZv5X62YmqvkTLtPMoGSLj6JMEJOQ2fEk5AqZEWMLlCludyVsSBVlxkZUtCF4yyevQqta8SzfX5brN3kcBTiFM7gAD66gDnfQgCYwEPAMr/DmPDovzrvzsWhdc/KZE/gj5/MHx52PIQ==</latexit><latexit sha1_base64="eW20ZmBlFCR9GT+HJyKRGXG0Yh8=">AAAB73icbZA9SwNBEIbn/IzxK2ppsxgEq3AXBFNYBG0sI5gPSI6wtzeXLNnbO3f3hBDyJ2wsFLH179j5b9wkV2jiCwsP78ywM2+QCq6N6347a+sbm1vbhZ3i7t7+wWHp6Lilk0wxbLJEJKoTUI2CS2wabgR2UoU0DgS2g9HtrN5+QqV5Ih/MOEU/pgPJI86osVan1hNIwutqv1R2K+5cZBW8HMqQq9EvffXChGUxSsME1brruanxJ1QZzgROi71MY0rZiA6wa1HSGLU/me87JefWCUmUKPukIXP398SExlqP48B2xtQM9XJtZv5X62YmqvkTLtPMoGSLj6JMEJOQ2fEk5AqZEWMLlCludyVsSBVlxkZUtCF4yyevQqta8SzfX5brN3kcBTiFM7gAD66gDnfQgCYwEPAMr/DmPDovzrvzsWhdc/KZE/gj5/MHx52PIQ==</latexit><latexit sha1_base64="eW20ZmBlFCR9GT+HJyKRGXG0Yh8=">AAAB73icbZA9SwNBEIbn/IzxK2ppsxgEq3AXBFNYBG0sI5gPSI6wtzeXLNnbO3f3hBDyJ2wsFLH179j5b9wkV2jiCwsP78ywM2+QCq6N6347a+sbm1vbhZ3i7t7+wWHp6Lilk0wxbLJEJKoTUI2CS2wabgR2UoU0DgS2g9HtrN5+QqV5Ih/MOEU/pgPJI86osVan1hNIwutqv1R2K+5cZBW8HMqQq9EvffXChGUxSsME1brruanxJ1QZzgROi71MY0rZiA6wa1HSGLU/me87JefWCUmUKPukIXP398SExlqP48B2xtQM9XJtZv5X62YmqvkTLtPMoGSLj6JMEJOQ2fEk5AqZEWMLlCludyVsSBVlxkZUtCF4yyevQqta8SzfX5brN3kcBTiFM7gAD66gDnfQgCYwEPAMr/DmPDovzrvzsWhdc/KZE/gj5/MHx52PIQ==</latexit>

!
!

[2009.10087] AK, Rychkov, Trevisani, JHEP  

[2203.12629] AK, Trevisani , JHEP 

[2112.06942] AK, Rychkov, Trevisani , PRL

[1912.01617] AK, Rychkov, Trevisani, JHEP 

Resolution of a  
46 year old problem !



RG flow and critical points
Conformal Field Theories (CFTs) are scale invariant theories, important in most aspects of theoretical 
physics (String Theory, AdS/CFT, Statistical Physics, etc).


CFTs describe critical behavior of systems, which is independent of microscopic details.
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� = �⇤<latexit sha1_base64="z+RaSND3KrArAoTPNu5Odo2YbvQ=">AAAB+nicbVDLSgMxFL1TX7W+prp0EyyCuCgzIuhGKLpxWcE+oB2GTCbThmYyQ5JRythPceNCEbd+iTv/xrSdhbYeCDmccy65OUHKmdKO822VVlbX1jfKm5Wt7Z3dPbu631ZJJgltkYQnshtgRTkTtKWZ5rSbSorjgNNOMLqZ+p0HKhVLxL0ep9SL8UCwiBGsjeTb1T434RBfFbd/6ts1p+7MgJaJW5AaFGj69lc/TEgWU6EJx0r1XCfVXo6lZoTTSaWfKZpiMsID2jNU4JgqL5+tPkHHRglRlEhzhEYz9fdEjmOlxnFgkjHWQ7XoTcX/vF6mo0svZyLNNBVk/lCUcaQTNO0BhUxSovnYEEwkM7siMsQSE23aqpgS3MUvL5P2Wd01/O681rgu6ijDIRzBCbhwAQ24hSa0gMAjPMMrvFlP1ov1bn3MoyWrmDmAP7A+fwClAJOV</latexit><latexit sha1_base64="z+RaSND3KrArAoTPNu5Odo2YbvQ=">AAAB+nicbVDLSgMxFL1TX7W+prp0EyyCuCgzIuhGKLpxWcE+oB2GTCbThmYyQ5JRythPceNCEbd+iTv/xrSdhbYeCDmccy65OUHKmdKO822VVlbX1jfKm5Wt7Z3dPbu631ZJJgltkYQnshtgRTkTtKWZ5rSbSorjgNNOMLqZ+p0HKhVLxL0ep9SL8UCwiBGsjeTb1T434RBfFbd/6ts1p+7MgJaJW5AaFGj69lc/TEgWU6EJx0r1XCfVXo6lZoTTSaWfKZpiMsID2jNU4JgqL5+tPkHHRglRlEhzhEYz9fdEjmOlxnFgkjHWQ7XoTcX/vF6mo0svZyLNNBVk/lCUcaQTNO0BhUxSovnYEEwkM7siMsQSE23aqpgS3MUvL5P2Wd01/O681rgu6ijDIRzBCbhwAQ24hSa0gMAjPMMrvFlP1ov1bn3MoyWrmDmAP7A+fwClAJOV</latexit><latexit sha1_base64="z+RaSND3KrArAoTPNu5Odo2YbvQ=">AAAB+nicbVDLSgMxFL1TX7W+prp0EyyCuCgzIuhGKLpxWcE+oB2GTCbThmYyQ5JRythPceNCEbd+iTv/xrSdhbYeCDmccy65OUHKmdKO822VVlbX1jfKm5Wt7Z3dPbu631ZJJgltkYQnshtgRTkTtKWZ5rSbSorjgNNOMLqZ+p0HKhVLxL0ep9SL8UCwiBGsjeTb1T434RBfFbd/6ts1p+7MgJaJW5AaFGj69lc/TEgWU6EJx0r1XCfVXo6lZoTTSaWfKZpiMsID2jNU4JgqL5+tPkHHRglRlEhzhEYz9fdEjmOlxnFgkjHWQ7XoTcX/vF6mo0svZyLNNBVk/lCUcaQTNO0BhUxSovnYEEwkM7siMsQSE23aqpgS3MUvL5P2Wd01/O681rgu6ijDIRzBCbhwAQ24hSa0gMAjPMMrvFlP1ov1bn3MoyWrmDmAP7A+fwClAJOV</latexit><latexit sha1_base64="z+RaSND3KrArAoTPNu5Odo2YbvQ=">AAAB+nicbVDLSgMxFL1TX7W+prp0EyyCuCgzIuhGKLpxWcE+oB2GTCbThmYyQ5JRythPceNCEbd+iTv/xrSdhbYeCDmccy65OUHKmdKO822VVlbX1jfKm5Wt7Z3dPbu631ZJJgltkYQnshtgRTkTtKWZ5rSbSorjgNNOMLqZ+p0HKhVLxL0ep9SL8UCwiBGsjeTb1T434RBfFbd/6ts1p+7MgJaJW5AaFGj69lc/TEgWU6EJx0r1XCfVXo6lZoTTSaWfKZpiMsID2jNU4JgqL5+tPkHHRglRlEhzhEYz9fdEjmOlxnFgkjHWQ7XoTcX/vF6mo0svZyLNNBVk/lCUcaQTNO0BhUxSovnYEEwkM7siMsQSE23aqpgS3MUvL5P2Wd01/O681rgu6ijDIRzBCbhwAQ24hSa0gMAjPMMrvFlP1ov1bn3MoyWrmDmAP7A+fwClAJOV</latexit>

IR CFTUV CFT

“Tune” m=0
�� = �✏�+

3�2

16⇡2
<latexit sha1_base64="rWbe3UKec38WYuTrqAAC4Q5d3v8=">AAACI3icbZDLSgMxFIYzXmu9VV26CRZBEMtMFRVBKLpxWcFeoFNLJnOmDc1khiQjlKHv4sZXceNCKW5c+C6m7Sy09UDgy3/OT3J+L+ZMadv+shYWl5ZXVnNr+fWNza3tws5uXUWJpFCjEY9k0yMKOBNQ00xzaMYSSOhxaHj923G/8QRSsUg86EEM7ZB0BQsYJdpIncKV64EmHZcbi0+uT1yIFeORwJly7AaS0PQ0uz6Wh6lz7sbMQKdQtEv2pPA8OBkUUVbVTmHk+hFNQhCacqJUy7Fj3U6J1IxyGObdREFMaJ90oWVQkBBUO53sOMSHRvFxEElzhMYT9bcjJaFSg9AzkyHRPTXbG4v/9VqJDi7bKRNxokHQ6UNBwrGO8Dgw7DMJVPOBAUIlM3/FtEdMKNrEmjchOLMrz0O9XHIM358VKzdZHDm0jw7QEXLQBaqgO1RFNUTRM3pF7+jDerHerJH1OR1dsDLPHvpT1vcP2uGkXw==</latexit><latexit sha1_base64="rWbe3UKec38WYuTrqAAC4Q5d3v8=">AAACI3icbZDLSgMxFIYzXmu9VV26CRZBEMtMFRVBKLpxWcFeoFNLJnOmDc1khiQjlKHv4sZXceNCKW5c+C6m7Sy09UDgy3/OT3J+L+ZMadv+shYWl5ZXVnNr+fWNza3tws5uXUWJpFCjEY9k0yMKOBNQ00xzaMYSSOhxaHj923G/8QRSsUg86EEM7ZB0BQsYJdpIncKV64EmHZcbi0+uT1yIFeORwJly7AaS0PQ0uz6Wh6lz7sbMQKdQtEv2pPA8OBkUUVbVTmHk+hFNQhCacqJUy7Fj3U6J1IxyGObdREFMaJ90oWVQkBBUO53sOMSHRvFxEElzhMYT9bcjJaFSg9AzkyHRPTXbG4v/9VqJDi7bKRNxokHQ6UNBwrGO8Dgw7DMJVPOBAUIlM3/FtEdMKNrEmjchOLMrz0O9XHIM358VKzdZHDm0jw7QEXLQBaqgO1RFNUTRM3pF7+jDerHerJH1OR1dsDLPHvpT1vcP2uGkXw==</latexit><latexit sha1_base64="rWbe3UKec38WYuTrqAAC4Q5d3v8=">AAACI3icbZDLSgMxFIYzXmu9VV26CRZBEMtMFRVBKLpxWcFeoFNLJnOmDc1khiQjlKHv4sZXceNCKW5c+C6m7Sy09UDgy3/OT3J+L+ZMadv+shYWl5ZXVnNr+fWNza3tws5uXUWJpFCjEY9k0yMKOBNQ00xzaMYSSOhxaHj923G/8QRSsUg86EEM7ZB0BQsYJdpIncKV64EmHZcbi0+uT1yIFeORwJly7AaS0PQ0uz6Wh6lz7sbMQKdQtEv2pPA8OBkUUVbVTmHk+hFNQhCacqJUy7Fj3U6J1IxyGObdREFMaJ90oWVQkBBUO53sOMSHRvFxEElzhMYT9bcjJaFSg9AzkyHRPTXbG4v/9VqJDi7bKRNxokHQ6UNBwrGO8Dgw7DMJVPOBAUIlM3/FtEdMKNrEmjchOLMrz0O9XHIM358VKzdZHDm0jw7QEXLQBaqgO1RFNUTRM3pF7+jDerHerJH1OR1dsDLPHvpT1vcP2uGkXw==</latexit><latexit sha1_base64="rWbe3UKec38WYuTrqAAC4Q5d3v8=">AAACI3icbZDLSgMxFIYzXmu9VV26CRZBEMtMFRVBKLpxWcFeoFNLJnOmDc1khiQjlKHv4sZXceNCKW5c+C6m7Sy09UDgy3/OT3J+L+ZMadv+shYWl5ZXVnNr+fWNza3tws5uXUWJpFCjEY9k0yMKOBNQ00xzaMYSSOhxaHj923G/8QRSsUg86EEM7ZB0BQsYJdpIncKV64EmHZcbi0+uT1yIFeORwJly7AaS0PQ0uz6Wh6lz7sbMQKdQtEv2pPA8OBkUUVbVTmHk+hFNQhCacqJUy7Fj3U6J1IxyGObdREFMaJ90oWVQkBBUO53sOMSHRvFxEElzhMYT9bcjJaFSg9AzkyHRPTXbG4v/9VqJDi7bKRNxokHQ6UNBwrGO8Dgw7DMJVPOBAUIlM3/FtEdMKNrEmjchOLMrz0O9XHIM358VKzdZHDm0jw7QEXLQBaqgO1RFNUTRM3pF7+jDerHerJH1OR1dsDLPHvpT1vcP2uGkXw==</latexit>

Beta function

H(J) = �
X

<ij>

Jsisj +
X

i

hisi

<latexit sha1_base64="eHNh62eCKbyVHRiVft7ERbOWnCU=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoEcuMCLpQKbopXVWwD2iHIZNm2rTJzJBkhDL0G9z4K25cKOLWlTv/xnTahbYeuHByzr3c3ONFjEplWd9GZml5ZXUtu57b2Nza3jF39xoyjAUmdRyyULQ8JAmjAakrqhhpRYIg7jHS9Ia3E7/5QISkYXCvRhFxOOoF1KcYKS25ZrFSqBavTjoy5m5ySQfX4yqULtU1OE5FCvvpk7pm3ipZKeAisWckD2aoueZXpxvimJNAYYakbNtWpJwECUUxI+NcJ5YkQniIeqStaYA4kU6SnjSGR1rpQj8UugIFU/X3RIK4lCPu6U6OVF/OexPxP68dK//CSWgQxYoEeLrIjxlUIZzkA7tUEKzYSBOEBdV/hbiPBMJKp5jTIdjzJy+SxmnJ1vzuLF++mcWRBQfgEBSADc5BGVRADdQBBo/gGbyCN+PJeDHejY9pa8aYzeyDPzA+fwClTZw3</latexit><latexit sha1_base64="eHNh62eCKbyVHRiVft7ERbOWnCU=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoEcuMCLpQKbopXVWwD2iHIZNm2rTJzJBkhDL0G9z4K25cKOLWlTv/xnTahbYeuHByzr3c3ONFjEplWd9GZml5ZXUtu57b2Nza3jF39xoyjAUmdRyyULQ8JAmjAakrqhhpRYIg7jHS9Ia3E7/5QISkYXCvRhFxOOoF1KcYKS25ZrFSqBavTjoy5m5ySQfX4yqULtU1OE5FCvvpk7pm3ipZKeAisWckD2aoueZXpxvimJNAYYakbNtWpJwECUUxI+NcJ5YkQniIeqStaYA4kU6SnjSGR1rpQj8UugIFU/X3RIK4lCPu6U6OVF/OexPxP68dK//CSWgQxYoEeLrIjxlUIZzkA7tUEKzYSBOEBdV/hbiPBMJKp5jTIdjzJy+SxmnJ1vzuLF++mcWRBQfgEBSADc5BGVRADdQBBo/gGbyCN+PJeDHejY9pa8aYzeyDPzA+fwClTZw3</latexit><latexit sha1_base64="eHNh62eCKbyVHRiVft7ERbOWnCU=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoEcuMCLpQKbopXVWwD2iHIZNm2rTJzJBkhDL0G9z4K25cKOLWlTv/xnTahbYeuHByzr3c3ONFjEplWd9GZml5ZXUtu57b2Nza3jF39xoyjAUmdRyyULQ8JAmjAakrqhhpRYIg7jHS9Ia3E7/5QISkYXCvRhFxOOoF1KcYKS25ZrFSqBavTjoy5m5ySQfX4yqULtU1OE5FCvvpk7pm3ipZKeAisWckD2aoueZXpxvimJNAYYakbNtWpJwECUUxI+NcJ5YkQniIeqStaYA4kU6SnjSGR1rpQj8UugIFU/X3RIK4lCPu6U6OVF/OexPxP68dK//CSWgQxYoEeLrIjxlUIZzkA7tUEKzYSBOEBdV/hbiPBMJKp5jTIdjzJy+SxmnJ1vzuLF++mcWRBQfgEBSADc5BGVRADdQBBo/gGbyCN+PJeDHejY9pa8aYzeyDPzA+fwClTZw3</latexit><latexit sha1_base64="eHNh62eCKbyVHRiVft7ERbOWnCU=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoEcuMCLpQKbopXVWwD2iHIZNm2rTJzJBkhDL0G9z4K25cKOLWlTv/xnTahbYeuHByzr3c3ONFjEplWd9GZml5ZXUtu57b2Nza3jF39xoyjAUmdRyyULQ8JAmjAakrqhhpRYIg7jHS9Ia3E7/5QISkYXCvRhFxOOoF1KcYKS25ZrFSqBavTjoy5m5ySQfX4yqULtU1OE5FCvvpk7pm3ipZKeAisWckD2aoueZXpxvimJNAYYakbNtWpJwECUUxI+NcJ5YkQniIeqStaYA4kU6SnjSGR1rpQj8UugIFU/X3RIK4lCPu6U6OVF/OexPxP68dK//CSWgQxYoEeLrIjxlUIZzkA7tUEKzYSBOEBdV/hbiPBMJKp5jTIdjzJy+SxmnJ1vzuLF++mcWRBQfgEBSADc5BGVRADdQBBo/gGbyCN+PJeDHejY9pa8aYzeyDPzA+fwClTZw3</latexit>

A simple example: Ising model



Pure vs impure CFTs 
At large correlation lengths (near critical point) the effect of 
impurities become prominent. 


Quenched disorder: When impurities are frozen - not in 
thermal equilibrium with system.


Pure Impure

Magnetic field



Random field models

S[h] =

Z
ddx

h
(@�)2 + V (�) + h(x)�(x)

i

<latexit sha1_base64="fDRD0LGr8tXniuCrzBfr5xbPZRs="></latexit><latexit sha1_base64="fDRD0LGr8tXniuCrzBfr5xbPZRs="></latexit><latexit sha1_base64="fDRD0LGr8tXniuCrzBfr5xbPZRs="></latexit><latexit sha1_base64="fDRD0LGr8tXniuCrzBfr5xbPZRs="></latexit>

Definition: 

H = strength of disorder.

Impurity distribution: 
(Gaussian) P (h) = exp


� 1

2H

Z
d
d
xh

2

�

<latexit sha1_base64="43Jvi0ZE4w1J0ghvkS6h6c1Whjc="></latexit><latexit sha1_base64="43Jvi0ZE4w1J0ghvkS6h6c1Whjc="></latexit><latexit sha1_base64="43Jvi0ZE4w1J0ghvkS6h6c1Whjc="></latexit><latexit sha1_base64="43Jvi0ZE4w1J0ghvkS6h6c1Whjc="></latexit>



Random field models

S[h] =

Z
ddx

h
(@�)2 + V (�) + h(x)�(x)

i

<latexit sha1_base64="fDRD0LGr8tXniuCrzBfr5xbPZRs="></latexit><latexit sha1_base64="fDRD0LGr8tXniuCrzBfr5xbPZRs="></latexit><latexit sha1_base64="fDRD0LGr8tXniuCrzBfr5xbPZRs="></latexit><latexit sha1_base64="fDRD0LGr8tXniuCrzBfr5xbPZRs="></latexit>

Definition: 

H = strength of disorder.

Impurity distribution: 
(Gaussian) P (h) = exp


� 1

2H

Z
d
d
xh

2

�

<latexit sha1_base64="43Jvi0ZE4w1J0ghvkS6h6c1Whjc="></latexit><latexit sha1_base64="43Jvi0ZE4w1J0ghvkS6h6c1Whjc="></latexit><latexit sha1_base64="43Jvi0ZE4w1J0ghvkS6h6c1Whjc="></latexit><latexit sha1_base64="43Jvi0ZE4w1J0ghvkS6h6c1Whjc="></latexit>

h�(x1)�(x2) · · · i =
Z

Dh(x) h�(x1)�(x2) · · · ih
<latexit sha1_base64="F9DKmIg2FBGR7qKqJ9HOoDqMGQc="></latexit><latexit sha1_base64="F9DKmIg2FBGR7qKqJ9HOoDqMGQc="></latexit><latexit sha1_base64="F9DKmIg2FBGR7qKqJ9HOoDqMGQc="></latexit><latexit sha1_base64="F9DKmIg2FBGR7qKqJ9HOoDqMGQc="></latexit>

P [h(x)]
<latexit sha1_base64="kmn8dQuTnEtMqiIc0EHCaIJQKS8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFewHpKFstpN26WYTdjdiKf0RXjwo4tXf481/47bNQVtfWHh4Z4adecNUcG1c99sprK1vbG4Vt0s7u3v7B+XDo5ZOMsWwyRKRqE5INQousWm4EdhJFdI4FNgOR7ezevsRleaJfDDjFIOYDiSPOKPGWu2GP6w+nQe9csWtuXORVfByqECuRq/81e0nLItRGiao1r7npiaYUGU4EzgtdTONKWUjOkDfoqQx6mAyX3dKzqzTJ1Gi7JOGzN3fExMaaz2OQ9sZUzPUy7WZ+V/Nz0x0HUy4TDODki0+ijJBTEJmt5M+V8iMGFugTHG7K2FDqigzNqGSDcFbPnkVWhc1z/L9ZaV+k8dRhBM4hSp4cAV1uIMGNIHBCJ7hFd6c1Hlx3p2PRWvByWeO4Y+czx9zSY75</latexit><latexit sha1_base64="kmn8dQuTnEtMqiIc0EHCaIJQKS8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFewHpKFstpN26WYTdjdiKf0RXjwo4tXf481/47bNQVtfWHh4Z4adecNUcG1c99sprK1vbG4Vt0s7u3v7B+XDo5ZOMsWwyRKRqE5INQousWm4EdhJFdI4FNgOR7ezevsRleaJfDDjFIOYDiSPOKPGWu2GP6w+nQe9csWtuXORVfByqECuRq/81e0nLItRGiao1r7npiaYUGU4EzgtdTONKWUjOkDfoqQx6mAyX3dKzqzTJ1Gi7JOGzN3fExMaaz2OQ9sZUzPUy7WZ+V/Nz0x0HUy4TDODki0+ijJBTEJmt5M+V8iMGFugTHG7K2FDqigzNqGSDcFbPnkVWhc1z/L9ZaV+k8dRhBM4hSp4cAV1uIMGNIHBCJ7hFd6c1Hlx3p2PRWvByWeO4Y+czx9zSY75</latexit><latexit sha1_base64="kmn8dQuTnEtMqiIc0EHCaIJQKS8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFewHpKFstpN26WYTdjdiKf0RXjwo4tXf481/47bNQVtfWHh4Z4adecNUcG1c99sprK1vbG4Vt0s7u3v7B+XDo5ZOMsWwyRKRqE5INQousWm4EdhJFdI4FNgOR7ezevsRleaJfDDjFIOYDiSPOKPGWu2GP6w+nQe9csWtuXORVfByqECuRq/81e0nLItRGiao1r7npiaYUGU4EzgtdTONKWUjOkDfoqQx6mAyX3dKzqzTJ1Gi7JOGzN3fExMaaz2OQ9sZUzPUy7WZ+V/Nz0x0HUy4TDODki0+ijJBTEJmt5M+V8iMGFugTHG7K2FDqigzNqGSDcFbPnkVWhc1z/L9ZaV+k8dRhBM4hSp4cAV1uIMGNIHBCJ7hFd6c1Hlx3p2PRWvByWeO4Y+czx9zSY75</latexit><latexit sha1_base64="kmn8dQuTnEtMqiIc0EHCaIJQKS8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFewHpKFstpN26WYTdjdiKf0RXjwo4tXf481/47bNQVtfWHh4Z4adecNUcG1c99sprK1vbG4Vt0s7u3v7B+XDo5ZOMsWwyRKRqE5INQousWm4EdhJFdI4FNgOR7ezevsRleaJfDDjFIOYDiSPOKPGWu2GP6w+nQe9csWtuXORVfByqECuRq/81e0nLItRGiao1r7npiaYUGU4EzgtdTONKWUjOkDfoqQx6mAyX3dKzqzTJ1Gi7JOGzN3fExMaaz2OQ9sZUzPUy7WZ+V/Nz0x0HUy4TDODki0+ijJBTEJmt5M+V8iMGFugTHG7K2FDqigzNqGSDcFbPnkVWhc1z/L9ZaV+k8dRhBM4hSp4cAV1uIMGNIHBCJ7hFd6c1Hlx3p2PRWvByWeO4Y+czx9zSY75</latexit>

h�(x1)�(x2)�(x3) · · · ih
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Disorder averaging (quenched)



Random field models

Mostly studied:
V (�) ⇠ �4

<latexit sha1_base64="GR8S6kAzgcBWe/bDjKK+IomtSEs=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIdVMSKeiy6MZlBXuBJpbJdNIOnUnCzEQsoa/ixoUibn0Rd76NkzYLbf1h4OM/53DO/EHCmdKO822trW9sbm2Xdsq7e/sHh/ZRpaPiVBLaJjGPZS/AinIW0bZmmtNeIikWAafdYHKT17uPVCoWR/d6mlBf4FHEQkawNtbArnRqXjJm555iAuX00BjYVafuzIVWwS2gCoVaA/vLG8YkFTTShGOl+q6TaD/DUjPC6azspYommEzwiPYNRlhQ5Wfz22fozDhDFMbSvEijuft7IsNCqakITKfAeqyWa7n5X62f6vDKz1iUpJpGZLEoTDnSMcqDQEMmKdF8agATycytiIyxxESbuMomBHf5y6vQuai7hu8a1eZ1EUcJTuAUauDCJTThFlrQBgJP8Ayv8GbNrBfr3fpYtK5Zxcwx/JH1+QO+gJOX</latexit><latexit sha1_base64="GR8S6kAzgcBWe/bDjKK+IomtSEs=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIdVMSKeiy6MZlBXuBJpbJdNIOnUnCzEQsoa/ixoUibn0Rd76NkzYLbf1h4OM/53DO/EHCmdKO822trW9sbm2Xdsq7e/sHh/ZRpaPiVBLaJjGPZS/AinIW0bZmmtNeIikWAafdYHKT17uPVCoWR/d6mlBf4FHEQkawNtbArnRqXjJm555iAuX00BjYVafuzIVWwS2gCoVaA/vLG8YkFTTShGOl+q6TaD/DUjPC6azspYommEzwiPYNRlhQ5Wfz22fozDhDFMbSvEijuft7IsNCqakITKfAeqyWa7n5X62f6vDKz1iUpJpGZLEoTDnSMcqDQEMmKdF8agATycytiIyxxESbuMomBHf5y6vQuai7hu8a1eZ1EUcJTuAUauDCJTThFlrQBgJP8Ayv8GbNrBfr3fpYtK5Zxcwx/JH1+QO+gJOX</latexit><latexit sha1_base64="GR8S6kAzgcBWe/bDjKK+IomtSEs=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIdVMSKeiy6MZlBXuBJpbJdNIOnUnCzEQsoa/ixoUibn0Rd76NkzYLbf1h4OM/53DO/EHCmdKO822trW9sbm2Xdsq7e/sHh/ZRpaPiVBLaJjGPZS/AinIW0bZmmtNeIikWAafdYHKT17uPVCoWR/d6mlBf4FHEQkawNtbArnRqXjJm555iAuX00BjYVafuzIVWwS2gCoVaA/vLG8YkFTTShGOl+q6TaD/DUjPC6azspYommEzwiPYNRlhQ5Wfz22fozDhDFMbSvEijuft7IsNCqakITKfAeqyWa7n5X62f6vDKz1iUpJpGZLEoTDnSMcqDQEMmKdF8agATycytiIyxxESbuMomBHf5y6vQuai7hu8a1eZ1EUcJTuAUauDCJTThFlrQBgJP8Ayv8GbNrBfr3fpYtK5Zxcwx/JH1+QO+gJOX</latexit><latexit sha1_base64="GR8S6kAzgcBWe/bDjKK+IomtSEs=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIdVMSKeiy6MZlBXuBJpbJdNIOnUnCzEQsoa/ixoUibn0Rd76NkzYLbf1h4OM/53DO/EHCmdKO822trW9sbm2Xdsq7e/sHh/ZRpaPiVBLaJjGPZS/AinIW0bZmmtNeIikWAafdYHKT17uPVCoWR/d6mlBf4FHEQkawNtbArnRqXjJm555iAuX00BjYVafuzIVWwS2gCoVaA/vLG8YkFTTShGOl+q6TaD/DUjPC6azspYommEzwiPYNRlhQ5Wfz22fozDhDFMbSvEijuft7IsNCqakITKfAeqyWa7n5X62f6vDKz1iUpJpGZLEoTDnSMcqDQEMmKdF8agATycytiIyxxESbuMomBHf5y6vQuai7hu8a1eZ1EUcJTuAUauDCJTThFlrQBgJP8Ayv8GbNrBfr3fpYtK5Zxcwx/JH1+QO+gJOX</latexit>

V (�) ⇠ �3
<latexit sha1_base64="nUJHLJfa2pYbGyeAl1YBjnUBLGU=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIdVMSFXRZdOOygr1AE8tkOmmHTiZhZiKW0Fdx40IRt76IO9/GSZuFtv4w8PGfczhn/iDhTGnH+bZWVtfWNzZLW+Xtnd29ffug0lZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOML7J651HKhWLxb2eJNSP8FCwkBGsjdW3K+2al4zYqadYhHJ6OO/bVafuzISWwS2gCoWaffvLG8QkjajQhGOleq6TaD/DUjPC6bTspYommIzxkPYMChxR5Wez26foxDgDFMbSPKHRzP09keFIqUkUmM4I65FarOXmf7VeqsMrP2MiSTUVZL4oTDnSMcqDQAMmKdF8YgATycytiIywxESbuMomBHfxy8vQPqu7hu8uqo3rIo4SHMEx1MCFS2jALTShBQSe4Ble4c2aWi/Wu/Uxb12xiplD+CPr8we8/JOW</latexit><latexit sha1_base64="nUJHLJfa2pYbGyeAl1YBjnUBLGU=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIdVMSFXRZdOOygr1AE8tkOmmHTiZhZiKW0Fdx40IRt76IO9/GSZuFtv4w8PGfczhn/iDhTGnH+bZWVtfWNzZLW+Xtnd29ffug0lZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOML7J651HKhWLxb2eJNSP8FCwkBGsjdW3K+2al4zYqadYhHJ6OO/bVafuzISWwS2gCoWaffvLG8QkjajQhGOleq6TaD/DUjPC6bTspYommIzxkPYMChxR5Wez26foxDgDFMbSPKHRzP09keFIqUkUmM4I65FarOXmf7VeqsMrP2MiSTUVZL4oTDnSMcqDQAMmKdF8YgATycytiIywxESbuMomBHfxy8vQPqu7hu8uqo3rIo4SHMEx1MCFS2jALTShBQSe4Ble4c2aWi/Wu/Uxb12xiplD+CPr8we8/JOW</latexit><latexit sha1_base64="nUJHLJfa2pYbGyeAl1YBjnUBLGU=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIdVMSFXRZdOOygr1AE8tkOmmHTiZhZiKW0Fdx40IRt76IO9/GSZuFtv4w8PGfczhn/iDhTGnH+bZWVtfWNzZLW+Xtnd29ffug0lZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOML7J651HKhWLxb2eJNSP8FCwkBGsjdW3K+2al4zYqadYhHJ6OO/bVafuzISWwS2gCoWaffvLG8QkjajQhGOleq6TaD/DUjPC6bTspYommIzxkPYMChxR5Wez26foxDgDFMbSPKHRzP09keFIqUkUmM4I65FarOXmf7VeqsMrP2MiSTUVZL4oTDnSMcqDQAMmKdF8YgATycytiIywxESbuMomBHfxy8vQPqu7hu8uqo3rIo4SHMEx1MCFS2jALTShBQSe4Ble4c2aWi/Wu/Uxb12xiplD+CPr8we8/JOW</latexit><latexit sha1_base64="nUJHLJfa2pYbGyeAl1YBjnUBLGU=">AAAB+3icbZDLSsNAFIZPvNZ6i3XpZrAIdVMSFXRZdOOygr1AE8tkOmmHTiZhZiKW0Fdx40IRt76IO9/GSZuFtv4w8PGfczhn/iDhTGnH+bZWVtfWNzZLW+Xtnd29ffug0lZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOML7J651HKhWLxb2eJNSP8FCwkBGsjdW3K+2al4zYqadYhHJ6OO/bVafuzISWwS2gCoWaffvLG8QkjajQhGOleq6TaD/DUjPC6bTspYommIzxkPYMChxR5Wez26foxDgDFMbSPKHRzP09keFIqUkUmM4I65FarOXmf7VeqsMrP2MiSTUVZL4oTDnSMcqDQAMmKdF8YgATycytiIywxESbuMomBHfxy8vQPqu7hu8uqo3rIo4SHMEx1MCFS2jALTShBQSe4Ble4c2aWi/Wu/Uxb12xiplD+CPr8we8/JOW</latexit>

Random field Ising Model (RFIM) 

Random field ϕ3 Model 

S[h] =

Z
ddx

h
(@�)2 + V (�) + h(x)�(x)

i
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Definition: 



Random field models

Mostly studied:
V (�) ⇠ �4
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Random field Ising Model (RFIM) 

Random field ϕ3 Model 

S[h] =

Z
ddx

h
(@�)2 + V (�) + h(x)�(x)

i
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Definition: 

Branched polymers

Lattice model



What CFT describes  
the critical point of random field models?

Random field models

S[h] =

Z
ddx

h
(@�)2 + V (�) + h(x)�(x)

i
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Definition: 

Disorder-averaged correlators have a new critical point !



Parisi-Sourlas conjecture

1. Parisi-Sourlas SUSY: The fixed point of a random field 
theory is described by a  supersymmetric CFT. 

2. Dimensional reduction: Observables in the SUSY CFT 
are same as a (d-2)-dimensional CFT.

[Parisi, Sourlas, 1979]



Random field 
theory

OSP(d+1,1|2) 
SUSY

RG flow to a fixed point

SUSY correlators dimensionally reduce to a local CFTd-2 .

CFTd-2

OSP(d+1,1|2) superconformal symmetry  
(explicit form later)

Parisi-Sourlas conjecture



Random field 
theory

OSP(d+1,1|2) 
SUSY

RG flow to a fixed point

SUSY correlators dimensionally reduce to a local CFTd-2 .

CFTd-2

[1912.01617] AK, Rychkov, Trevisani 

OSP(d+1,1|2) superconformal symmetry  
(explicit form later)

Gsusy,(d)
�,` (z, z̄) = G(d�2)

�,` (z, z̄)
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Superconformal blocks = (d-2) conformal blocks

Susy stress tensor => conserved (d-2) stress tensor

Parisi-Sourlas conjecture



It does not always work !!
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6d free theory 4d free theory !
5d RFIM 3d Ising !

3d RFIM No Ising CFT "
4d RFIM 2d Ising "

Lattice model 
(Disordered CFT) 

d dimension

Lattice model 
(Pure CFT) 

d-2 dimension
Dimensional reduction

Numerical check of dimensional reduction (Monte Carlo) 
[Fytas, Martin-Mayor, Parisi, Picco, Sourlas 2013-2019]
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6d free theory 4d free theory !
5d RFIM 3d Ising !

3d RFIM No Ising CFT "
4d RFIM 2d Ising "

Lattice model 
(Disordered CFT) 

d dimension

Lattice model 
(Pure CFT) 

d-2 dimension
Dimensional reduction

Numerical check of dimensional reduction (Monte Carlo) 

8d free theory 6d free theory !
7d Branched polymer 5d Lee-Yang !
6d Branched polymer 4d Lee-Yang !
5d Branched polymer 3d Lee-Yang !
4d Branched polymer 2d Lee-Yang !
3d Branched polymer 1d Lee-Yang !
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[Fytas, Martin-Mayor, Parisi, Picco, Sourlas 2013-2019]



V (�) = ��4
<latexit sha1_base64="sJfMx4WvKs2BuAiVhQt2QPXzKjU=">AAAB/3icbVDLSgMxFL3js9bXqODGTbAIdVNmpKAboejGZQX7gM5YMplMG5p5kGSEMnbhr7hxoYhbf8Odf2OmnYW2HgicnHMPuTlewplUlvVtLC2vrK6tlzbKm1vbO7vm3n5bxqkgtEViHouuhyXlLKItxRSn3URQHHqcdrzRde53HqiQLI7u1DihbogHEQsYwUpLffOwXXWSITu9dLgO+Rjlt/t636xYNWsKtEjsglSgQLNvfjl+TNKQRopwLGXPthLlZlgoRjidlJ1U0gSTER7QnqYRDql0s+n+E3SiFR8FsdAnUmiq/k5kOJRyHHp6MsRqKOe9XPzP66UquHAzFiWpohGZPRSkHKkY5WUgnwlKFB9rgolgeldEhlhgonRlZV2CPf/lRdI+q9ma39YrjauijhIcwTFUwYZzaMANNKEFBB7hGV7hzXgyXox342M2umQUmQP4A+PzB3IDlRQ=</latexit><latexit sha1_base64="sJfMx4WvKs2BuAiVhQt2QPXzKjU=">AAAB/3icbVDLSgMxFL3js9bXqODGTbAIdVNmpKAboejGZQX7gM5YMplMG5p5kGSEMnbhr7hxoYhbf8Odf2OmnYW2HgicnHMPuTlewplUlvVtLC2vrK6tlzbKm1vbO7vm3n5bxqkgtEViHouuhyXlLKItxRSn3URQHHqcdrzRde53HqiQLI7u1DihbogHEQsYwUpLffOwXXWSITu9dLgO+Rjlt/t636xYNWsKtEjsglSgQLNvfjl+TNKQRopwLGXPthLlZlgoRjidlJ1U0gSTER7QnqYRDql0s+n+E3SiFR8FsdAnUmiq/k5kOJRyHHp6MsRqKOe9XPzP66UquHAzFiWpohGZPRSkHKkY5WUgnwlKFB9rgolgeldEhlhgonRlZV2CPf/lRdI+q9ma39YrjauijhIcwTFUwYZzaMANNKEFBB7hGV7hzXgyXox342M2umQUmQP4A+PzB3IDlRQ=</latexit><latexit sha1_base64="sJfMx4WvKs2BuAiVhQt2QPXzKjU=">AAAB/3icbVDLSgMxFL3js9bXqODGTbAIdVNmpKAboejGZQX7gM5YMplMG5p5kGSEMnbhr7hxoYhbf8Odf2OmnYW2HgicnHMPuTlewplUlvVtLC2vrK6tlzbKm1vbO7vm3n5bxqkgtEViHouuhyXlLKItxRSn3URQHHqcdrzRde53HqiQLI7u1DihbogHEQsYwUpLffOwXXWSITu9dLgO+Rjlt/t636xYNWsKtEjsglSgQLNvfjl+TNKQRopwLGXPthLlZlgoRjidlJ1U0gSTER7QnqYRDql0s+n+E3SiFR8FsdAnUmiq/k5kOJRyHHp6MsRqKOe9XPzP66UquHAzFiWpohGZPRSkHKkY5WUgnwlKFB9rgolgeldEhlhgonRlZV2CPf/lRdI+q9ma39YrjauijhIcwTFUwYZzaMANNKEFBB7hGV7hzXgyXox342M2umQUmQP4A+PzB3IDlRQ=</latexit><latexit sha1_base64="sJfMx4WvKs2BuAiVhQt2QPXzKjU=">AAAB/3icbVDLSgMxFL3js9bXqODGTbAIdVNmpKAboejGZQX7gM5YMplMG5p5kGSEMnbhr7hxoYhbf8Odf2OmnYW2HgicnHMPuTlewplUlvVtLC2vrK6tlzbKm1vbO7vm3n5bxqkgtEViHouuhyXlLKItxRSn3URQHHqcdrzRde53HqiQLI7u1DihbogHEQsYwUpLffOwXXWSITu9dLgO+Rjlt/t636xYNWsKtEjsglSgQLNvfjl+TNKQRopwLGXPthLlZlgoRjidlJ1U0gSTER7QnqYRDql0s+n+E3SiFR8FsdAnUmiq/k5kOJRyHHp6MsRqKOe9XPzP66UquHAzFiWpohGZPRSkHKkY5WUgnwlKFB9rgolgeldEhlhgonRlZV2CPf/lRdI+q9ma39YrjauijhIcwTFUwYZzaMANNKEFBB7hGV7hzXgyXox342M2umQUmQP4A+PzB3IDlRQ=</latexit>

6d free theory 4d free theory !
5d RFIM 3d Ising !

3d RFIM No Ising CFT "
4d RFIM 2d Ising "

Lattice model 
(Disordered CFT) 

d dimension

Lattice model 
(Pure CFT) 

d-2 dimension
Dimensional reduction

Numerical check of dimensional reduction (Monte Carlo) 

8d free theory 6d free theory !
7d Branched polymer 5d Lee-Yang !
6d Branched polymer 4d Lee-Yang !
5d Branched polymer 3d Lee-Yang !
4d Branched polymer 2d Lee-Yang !
3d Branched polymer 1d Lee-Yang !

V (�) = g�3
<latexit sha1_base64="sRhZvGPPzfGMXUr+6MhF2nZMlFc=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsQt2UGRV0IxTduKxgL9COJZNm2tBMZkgyQh36JG5cKOLWR3Hn25hpZ6GtB0I+/v8ccvL7MWdKO863VVhZXVvfKG6WtrZ3dsv23n5LRYkktEkiHsmOjxXlTNCmZprTTiwpDn1O2/74JvPbj1QqFol7PYmpF+KhYAEjWBupb5db1V48YidXw+x6OOvbFafmzAotg5tDBfJq9O2v3iAiSUiFJhwr1XWdWHsplpoRTqelXqJojMkYD2nXoMAhVV46W3yKjo0yQEEkzREazdTfEykOlZqEvukMsR6pRS8T//O6iQ4uvZSJONFUkPlDQcKRjlCWAhowSYnmEwOYSGZ2RWSEJSbaZFUyIbiLX16G1mnNNXx3Xqlf53EU4RCOoAouXEAdbqEBTSCQwDO8wpv1ZL1Y79bHvLVg5TMH8Keszx+GGpJX</latexit><latexit sha1_base64="sRhZvGPPzfGMXUr+6MhF2nZMlFc=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsQt2UGRV0IxTduKxgL9COJZNm2tBMZkgyQh36JG5cKOLWR3Hn25hpZ6GtB0I+/v8ccvL7MWdKO863VVhZXVvfKG6WtrZ3dsv23n5LRYkktEkiHsmOjxXlTNCmZprTTiwpDn1O2/74JvPbj1QqFol7PYmpF+KhYAEjWBupb5db1V48YidXw+x6OOvbFafmzAotg5tDBfJq9O2v3iAiSUiFJhwr1XWdWHsplpoRTqelXqJojMkYD2nXoMAhVV46W3yKjo0yQEEkzREazdTfEykOlZqEvukMsR6pRS8T//O6iQ4uvZSJONFUkPlDQcKRjlCWAhowSYnmEwOYSGZ2RWSEJSbaZFUyIbiLX16G1mnNNXx3Xqlf53EU4RCOoAouXEAdbqEBTSCQwDO8wpv1ZL1Y79bHvLVg5TMH8Keszx+GGpJX</latexit><latexit sha1_base64="sRhZvGPPzfGMXUr+6MhF2nZMlFc=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsQt2UGRV0IxTduKxgL9COJZNm2tBMZkgyQh36JG5cKOLWR3Hn25hpZ6GtB0I+/v8ccvL7MWdKO863VVhZXVvfKG6WtrZ3dsv23n5LRYkktEkiHsmOjxXlTNCmZprTTiwpDn1O2/74JvPbj1QqFol7PYmpF+KhYAEjWBupb5db1V48YidXw+x6OOvbFafmzAotg5tDBfJq9O2v3iAiSUiFJhwr1XWdWHsplpoRTqelXqJojMkYD2nXoMAhVV46W3yKjo0yQEEkzREazdTfEykOlZqEvukMsR6pRS8T//O6iQ4uvZSJONFUkPlDQcKRjlCWAhowSYnmEwOYSGZ2RWSEJSbaZFUyIbiLX16G1mnNNXx3Xqlf53EU4RCOoAouXEAdbqEBTSCQwDO8wpv1ZL1Y79bHvLVg5TMH8Keszx+GGpJX</latexit><latexit sha1_base64="sRhZvGPPzfGMXUr+6MhF2nZMlFc=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsQt2UGRV0IxTduKxgL9COJZNm2tBMZkgyQh36JG5cKOLWR3Hn25hpZ6GtB0I+/v8ccvL7MWdKO863VVhZXVvfKG6WtrZ3dsv23n5LRYkktEkiHsmOjxXlTNCmZprTTiwpDn1O2/74JvPbj1QqFol7PYmpF+KhYAEjWBupb5db1V48YidXw+x6OOvbFafmzAotg5tDBfJq9O2v3iAiSUiFJhwr1XWdWHsplpoRTqelXqJojMkYD2nXoMAhVV46W3yKjo0yQEEkzREazdTfEykOlZqEvukMsR6pRS8T//O6iQ4uvZSJONFUkPlDQcKRjlCWAhowSYnmEwOYSGZ2RWSEJSbaZFUyIbiLX16G1mnNNXx3Xqlf53EU4RCOoAouXEAdbqEBTSCQwDO8wpv1ZL1Y79bHvLVg5TMH8Keszx+GGpJX</latexit>

[Fytas, Martin-Mayor, Parisi, Picco, Sourlas 2013-2019]

How does the Parisi-Sourlas  
conjecture work/fail?



Main question: how does SUSY emerge in the RG flow? 
To answer: We need a well-defined QFT



h�(x1)�(x2) · · · ih(x)
<latexit sha1_base64="1lTwfl8km7RbcrAm/pCIbb/AzMg=">AAACGHicbZDLSsNAFIYn9VbrLerSzWAR2k1NiqDLohuXFewFmhAmk0k7dDIJMxNpCX0MN76KGxeKuO3Ot3GaZqGtPwx8/OcczpzfTxiVyrK+jdLG5tb2Tnm3srd/cHhkHp90ZZwKTDo4ZrHo+0gSRjnpKKoY6SeCoMhnpOeP7xb13hMRksb8UU0T4kZoyGlIMVLa8sxLhyE+ZAQ6yYjWJp5dL6BZd3AQKwkdkTd42ag2qc88s2o1rFxwHewCqqBQ2zPnThDjNCJcYYakHNhWotwMCUUxI7OKk0qSIDxGQzLQyFFEpJvlh83ghXYCGMZCP65g7v6eyFAk5TTydWeE1Eiu1hbmf7VBqsIbN6M8SRXheLkoTBlUMVykBAMqCFZsqgFhQfVfIR4hgbDSWVZ0CPbqyevQbTZszQ9X1dZtEUcZnIFzUAM2uAYtcA/aoAMweAav4B18GC/Gm/FpfC1bS0Yxcwr+yJj/AFVkn1M=</latexit><latexit sha1_base64="1lTwfl8km7RbcrAm/pCIbb/AzMg=">AAACGHicbZDLSsNAFIYn9VbrLerSzWAR2k1NiqDLohuXFewFmhAmk0k7dDIJMxNpCX0MN76KGxeKuO3Ot3GaZqGtPwx8/OcczpzfTxiVyrK+jdLG5tb2Tnm3srd/cHhkHp90ZZwKTDo4ZrHo+0gSRjnpKKoY6SeCoMhnpOeP7xb13hMRksb8UU0T4kZoyGlIMVLa8sxLhyE+ZAQ6yYjWJp5dL6BZd3AQKwkdkTd42ag2qc88s2o1rFxwHewCqqBQ2zPnThDjNCJcYYakHNhWotwMCUUxI7OKk0qSIDxGQzLQyFFEpJvlh83ghXYCGMZCP65g7v6eyFAk5TTydWeE1Eiu1hbmf7VBqsIbN6M8SRXheLkoTBlUMVykBAMqCFZsqgFhQfVfIR4hgbDSWVZ0CPbqyevQbTZszQ9X1dZtEUcZnIFzUAM2uAYtcA/aoAMweAav4B18GC/Gm/FpfC1bS0Yxcwr+yJj/AFVkn1M=</latexit><latexit sha1_base64="1lTwfl8km7RbcrAm/pCIbb/AzMg=">AAACGHicbZDLSsNAFIYn9VbrLerSzWAR2k1NiqDLohuXFewFmhAmk0k7dDIJMxNpCX0MN76KGxeKuO3Ot3GaZqGtPwx8/OcczpzfTxiVyrK+jdLG5tb2Tnm3srd/cHhkHp90ZZwKTDo4ZrHo+0gSRjnpKKoY6SeCoMhnpOeP7xb13hMRksb8UU0T4kZoyGlIMVLa8sxLhyE+ZAQ6yYjWJp5dL6BZd3AQKwkdkTd42ag2qc88s2o1rFxwHewCqqBQ2zPnThDjNCJcYYakHNhWotwMCUUxI7OKk0qSIDxGQzLQyFFEpJvlh83ghXYCGMZCP65g7v6eyFAk5TTydWeE1Eiu1hbmf7VBqsIbN6M8SRXheLkoTBlUMVykBAMqCFZsqgFhQfVfIR4hgbDSWVZ0CPbqyevQbTZszQ9X1dZtEUcZnIFzUAM2uAYtcA/aoAMweAav4B18GC/Gm/FpfC1bS0Yxcwr+yJj/AFVkn1M=</latexit><latexit sha1_base64="1lTwfl8km7RbcrAm/pCIbb/AzMg=">AAACGHicbZDLSsNAFIYn9VbrLerSzWAR2k1NiqDLohuXFewFmhAmk0k7dDIJMxNpCX0MN76KGxeKuO3Ot3GaZqGtPwx8/OcczpzfTxiVyrK+jdLG5tb2Tnm3srd/cHhkHp90ZZwKTDo4ZrHo+0gSRjnpKKoY6SeCoMhnpOeP7xb13hMRksb8UU0T4kZoyGlIMVLa8sxLhyE+ZAQ6yYjWJp5dL6BZd3AQKwkdkTd42ag2qc88s2o1rFxwHewCqqBQ2zPnThDjNCJcYYakHNhWotwMCUUxI7OKk0qSIDxGQzLQyFFEpJvlh83ghXYCGMZCP65g7v6eyFAk5TTydWeE1Eiu1hbmf7VBqsIbN6M8SRXheLkoTBlUMVykBAMqCFZsqgFhQfVfIR4hgbDSWVZ0CPbqyevQbTZszQ9X1dZtEUcZnIFzUAM2uAYtcA/aoAMweAav4B18GC/Gm/FpfC1bS0Yxcwr+yJj/AFVkn1M=</latexit>

logZ(h)
<latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit><latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit><latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit><latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit>

come from

We are interested in disorder-averaged correlation functions

Main question: how does SUSY emerge in the RG flow? 
To answer: We need a well-defined QFT



h�(x1)�(x2) · · · ih(x)
<latexit sha1_base64="1lTwfl8km7RbcrAm/pCIbb/AzMg=">AAACGHicbZDLSsNAFIYn9VbrLerSzWAR2k1NiqDLohuXFewFmhAmk0k7dDIJMxNpCX0MN76KGxeKuO3Ot3GaZqGtPwx8/OcczpzfTxiVyrK+jdLG5tb2Tnm3srd/cHhkHp90ZZwKTDo4ZrHo+0gSRjnpKKoY6SeCoMhnpOeP7xb13hMRksb8UU0T4kZoyGlIMVLa8sxLhyE+ZAQ6yYjWJp5dL6BZd3AQKwkdkTd42ag2qc88s2o1rFxwHewCqqBQ2zPnThDjNCJcYYakHNhWotwMCUUxI7OKk0qSIDxGQzLQyFFEpJvlh83ghXYCGMZCP65g7v6eyFAk5TTydWeE1Eiu1hbmf7VBqsIbN6M8SRXheLkoTBlUMVykBAMqCFZsqgFhQfVfIR4hgbDSWVZ0CPbqyevQbTZszQ9X1dZtEUcZnIFzUAM2uAYtcA/aoAMweAav4B18GC/Gm/FpfC1bS0Yxcwr+yJj/AFVkn1M=</latexit><latexit sha1_base64="1lTwfl8km7RbcrAm/pCIbb/AzMg=">AAACGHicbZDLSsNAFIYn9VbrLerSzWAR2k1NiqDLohuXFewFmhAmk0k7dDIJMxNpCX0MN76KGxeKuO3Ot3GaZqGtPwx8/OcczpzfTxiVyrK+jdLG5tb2Tnm3srd/cHhkHp90ZZwKTDo4ZrHo+0gSRjnpKKoY6SeCoMhnpOeP7xb13hMRksb8UU0T4kZoyGlIMVLa8sxLhyE+ZAQ6yYjWJp5dL6BZd3AQKwkdkTd42ag2qc88s2o1rFxwHewCqqBQ2zPnThDjNCJcYYakHNhWotwMCUUxI7OKk0qSIDxGQzLQyFFEpJvlh83ghXYCGMZCP65g7v6eyFAk5TTydWeE1Eiu1hbmf7VBqsIbN6M8SRXheLkoTBlUMVykBAMqCFZsqgFhQfVfIR4hgbDSWVZ0CPbqyevQbTZszQ9X1dZtEUcZnIFzUAM2uAYtcA/aoAMweAav4B18GC/Gm/FpfC1bS0Yxcwr+yJj/AFVkn1M=</latexit><latexit sha1_base64="1lTwfl8km7RbcrAm/pCIbb/AzMg=">AAACGHicbZDLSsNAFIYn9VbrLerSzWAR2k1NiqDLohuXFewFmhAmk0k7dDIJMxNpCX0MN76KGxeKuO3Ot3GaZqGtPwx8/OcczpzfTxiVyrK+jdLG5tb2Tnm3srd/cHhkHp90ZZwKTDo4ZrHo+0gSRjnpKKoY6SeCoMhnpOeP7xb13hMRksb8UU0T4kZoyGlIMVLa8sxLhyE+ZAQ6yYjWJp5dL6BZd3AQKwkdkTd42ag2qc88s2o1rFxwHewCqqBQ2zPnThDjNCJcYYakHNhWotwMCUUxI7OKk0qSIDxGQzLQyFFEpJvlh83ghXYCGMZCP65g7v6eyFAk5TTydWeE1Eiu1hbmf7VBqsIbN6M8SRXheLkoTBlUMVykBAMqCFZsqgFhQfVfIR4hgbDSWVZ0CPbqyevQbTZszQ9X1dZtEUcZnIFzUAM2uAYtcA/aoAMweAav4B18GC/Gm/FpfC1bS0Yxcwr+yJj/AFVkn1M=</latexit><latexit sha1_base64="1lTwfl8km7RbcrAm/pCIbb/AzMg=">AAACGHicbZDLSsNAFIYn9VbrLerSzWAR2k1NiqDLohuXFewFmhAmk0k7dDIJMxNpCX0MN76KGxeKuO3Ot3GaZqGtPwx8/OcczpzfTxiVyrK+jdLG5tb2Tnm3srd/cHhkHp90ZZwKTDo4ZrHo+0gSRjnpKKoY6SeCoMhnpOeP7xb13hMRksb8UU0T4kZoyGlIMVLa8sxLhyE+ZAQ6yYjWJp5dL6BZd3AQKwkdkTd42ag2qc88s2o1rFxwHewCqqBQ2zPnThDjNCJcYYakHNhWotwMCUUxI7OKk0qSIDxGQzLQyFFEpJvlh83ghXYCGMZCP65g7v6eyFAk5TTydWeE1Eiu1hbmf7VBqsIbN6M8SRXheLkoTBlUMVykBAMqCFZsqgFhQfVfIR4hgbDSWVZ0CPbqyevQbTZszQ9X1dZtEUcZnIFzUAM2uAYtcA/aoAMweAav4B18GC/Gm/FpfC1bS0Yxcwr+yJj/AFVkn1M=</latexit>

logZ(h)
<latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit><latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit><latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit><latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit>

come from

We are interested in disorder-averaged correlation functions

logZ(h)
<latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit><latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit><latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit><latexit sha1_base64="H7r/argjddiZTab6WoKIQ5iKV34=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiy6MZlBXvRdiiZNNOG5jIkGaEMfQo3LhRx6+O4821M21lo6w+Bj/+cQ875o4QzY33/21tZXVvf2CxsFbd3dvf2SweHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upnWW09UG6bkvR0nNBR4IFnMCLbOeuhyNUCPleFZr1T2q/5MaBmCHMqQq94rfXX7iqSCSks4NqYT+IkNM6wtI5xOit3U0ASTER7QjkOJBTVhNlt4gk6d00ex0u5Ji2bu74kMC2PGInKdAtuhWaxNzf9qndTGV2HGZJJaKsn8ozjlyCo0vR71mabE8rEDTDRzuyIyxBoT6zIquhCCxZOXoXleDRzfXZRr13kcBTiGE6hAAJdQg1uoQwMICHiGV3jztPfivXsf89YVL585gj/yPn8AqXmPpQ==</latexit>

= lim
n!0

Zn � 1

n
<latexit sha1_base64="N4Ea0Mrv3LZYm8nxeZS/WnGiw1U=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgxjIjgm6EohuXFewDO+OQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xbWehrQcCh3Pu5eacMGFUacf5tkoLi0vLK+XVytr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXo399gORisbiVo8S4nPUFzSiGGkjBfb+hccoDzLh6Rg6OfQiiXB2dy+O3TwTeWBXnZozAZwnbkGqoEAjsL+8XoxTToTGDCnVdZ1E+xmSmmJG8oqXKpIgPER90jVUIE6Un01y5PDQKD0YxdI8oeFE/b2RIa7UiIdmkiM9ULPeWPzP66Y6OvczKpJUE4Gnh6KUQZN5XArsUUmwZiNDEJbU/BXiATJNaFNdxZTgzkaeJ62Tmmv4zWm1flnUUQZ74AAcARecgTq4Bg3QBBg8gmfwCt6sJ+vFerc+pqMlq9jZBX9gff4AZb2ZAA==</latexit><latexit sha1_base64="N4Ea0Mrv3LZYm8nxeZS/WnGiw1U=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgxjIjgm6EohuXFewDO+OQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xbWehrQcCh3Pu5eacMGFUacf5tkoLi0vLK+XVytr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXo399gORisbiVo8S4nPUFzSiGGkjBfb+hccoDzLh6Rg6OfQiiXB2dy+O3TwTeWBXnZozAZwnbkGqoEAjsL+8XoxTToTGDCnVdZ1E+xmSmmJG8oqXKpIgPER90jVUIE6Un01y5PDQKD0YxdI8oeFE/b2RIa7UiIdmkiM9ULPeWPzP66Y6OvczKpJUE4Gnh6KUQZN5XArsUUmwZiNDEJbU/BXiATJNaFNdxZTgzkaeJ62Tmmv4zWm1flnUUQZ74AAcARecgTq4Bg3QBBg8gmfwCt6sJ+vFerc+pqMlq9jZBX9gff4AZb2ZAA==</latexit><latexit sha1_base64="N4Ea0Mrv3LZYm8nxeZS/WnGiw1U=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgxjIjgm6EohuXFewDO+OQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xbWehrQcCh3Pu5eacMGFUacf5tkoLi0vLK+XVytr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXo399gORisbiVo8S4nPUFzSiGGkjBfb+hccoDzLh6Rg6OfQiiXB2dy+O3TwTeWBXnZozAZwnbkGqoEAjsL+8XoxTToTGDCnVdZ1E+xmSmmJG8oqXKpIgPER90jVUIE6Un01y5PDQKD0YxdI8oeFE/b2RIa7UiIdmkiM9ULPeWPzP66Y6OvczKpJUE4Gnh6KUQZN5XArsUUmwZiNDEJbU/BXiATJNaFNdxZTgzkaeJ62Tmmv4zWm1flnUUQZ74AAcARecgTq4Bg3QBBg8gmfwCt6sJ+vFerc+pqMlq9jZBX9gff4AZb2ZAA==</latexit><latexit sha1_base64="N4Ea0Mrv3LZYm8nxeZS/WnGiw1U=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgxjIjgm6EohuXFewDO+OQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xbWehrQcCh3Pu5eacMGFUacf5tkoLi0vLK+XVytr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXo399gORisbiVo8S4nPUFzSiGGkjBfb+hccoDzLh6Rg6OfQiiXB2dy+O3TwTeWBXnZozAZwnbkGqoEAjsL+8XoxTToTGDCnVdZ1E+xmSmmJG8oqXKpIgPER90jVUIE6Un01y5PDQKD0YxdI8oeFE/b2RIa7UiIdmkiM9ULPeWPzP66Y6OvczKpJUE4Gnh6KUQZN5XArsUUmwZiNDEJbU/BXiATJNaFNdxZTgzkaeJ62Tmmv4zWm1flnUUQZ74AAcARecgTq4Bg3QBBg8gmfwCt6sJ+vFerc+pqMlq9jZBX9gff4AZb2ZAA==</latexit>

= lim
n!0

Zn � 1

n
<latexit sha1_base64="N4Ea0Mrv3LZYm8nxeZS/WnGiw1U=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgxjIjgm6EohuXFewDO+OQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xbWehrQcCh3Pu5eacMGFUacf5tkoLi0vLK+XVytr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXo399gORisbiVo8S4nPUFzSiGGkjBfb+hccoDzLh6Rg6OfQiiXB2dy+O3TwTeWBXnZozAZwnbkGqoEAjsL+8XoxTToTGDCnVdZ1E+xmSmmJG8oqXKpIgPER90jVUIE6Un01y5PDQKD0YxdI8oeFE/b2RIa7UiIdmkiM9ULPeWPzP66Y6OvczKpJUE4Gnh6KUQZN5XArsUUmwZiNDEJbU/BXiATJNaFNdxZTgzkaeJ62Tmmv4zWm1flnUUQZ74AAcARecgTq4Bg3QBBg8gmfwCt6sJ+vFerc+pqMlq9jZBX9gff4AZb2ZAA==</latexit><latexit sha1_base64="N4Ea0Mrv3LZYm8nxeZS/WnGiw1U=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgxjIjgm6EohuXFewDO+OQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xbWehrQcCh3Pu5eacMGFUacf5tkoLi0vLK+XVytr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXo399gORisbiVo8S4nPUFzSiGGkjBfb+hccoDzLh6Rg6OfQiiXB2dy+O3TwTeWBXnZozAZwnbkGqoEAjsL+8XoxTToTGDCnVdZ1E+xmSmmJG8oqXKpIgPER90jVUIE6Un01y5PDQKD0YxdI8oeFE/b2RIa7UiIdmkiM9ULPeWPzP66Y6OvczKpJUE4Gnh6KUQZN5XArsUUmwZiNDEJbU/BXiATJNaFNdxZTgzkaeJ62Tmmv4zWm1flnUUQZ74AAcARecgTq4Bg3QBBg8gmfwCt6sJ+vFerc+pqMlq9jZBX9gff4AZb2ZAA==</latexit><latexit sha1_base64="N4Ea0Mrv3LZYm8nxeZS/WnGiw1U=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgxjIjgm6EohuXFewDO+OQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xbWehrQcCh3Pu5eacMGFUacf5tkoLi0vLK+XVytr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXo399gORisbiVo8S4nPUFzSiGGkjBfb+hccoDzLh6Rg6OfQiiXB2dy+O3TwTeWBXnZozAZwnbkGqoEAjsL+8XoxTToTGDCnVdZ1E+xmSmmJG8oqXKpIgPER90jVUIE6Un01y5PDQKD0YxdI8oeFE/b2RIa7UiIdmkiM9ULPeWPzP66Y6OvczKpJUE4Gnh6KUQZN5XArsUUmwZiNDEJbU/BXiATJNaFNdxZTgzkaeJ62Tmmv4zWm1flnUUQZ74AAcARecgTq4Bg3QBBg8gmfwCt6sJ+vFerc+pqMlq9jZBX9gff4AZb2ZAA==</latexit><latexit sha1_base64="N4Ea0Mrv3LZYm8nxeZS/WnGiw1U=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgxjIjgm6EohuXFewDO+OQSTNtaJIZkoxQhtm58VfcuFDErb/gzr8xbWehrQcCh3Pu5eacMGFUacf5tkoLi0vLK+XVytr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXo399gORisbiVo8S4nPUFzSiGGkjBfb+hccoDzLh6Rg6OfQiiXB2dy+O3TwTeWBXnZozAZwnbkGqoEAjsL+8XoxTToTGDCnVdZ1E+xmSmmJG8oqXKpIgPER90jVUIE6Un01y5PDQKD0YxdI8oeFE/b2RIa7UiIdmkiM9ULPeWPzP66Y6OvczKpJUE4Gnh6KUQZN5XArsUUmwZiNDEJbU/BXiATJNaFNdxZTgzkaeJ62Tmmv4zWm1flnUUQZ74AAcARecgTq4Bg3QBBg8gmfwCt6sJ+vFerc+pqMlq9jZBX9gff4AZb2ZAA==</latexit>

Main question: how does SUSY emerge in the RG flow? 
To answer: We need a well-defined QFT

Enter the Replica Method



This action at  n→0 

is a QFT that describes random field models

Zn =

Z
DhP (h)

Z nY

i=1

D�ie
�

Pn
i=1 S[�i,h]

<latexit sha1_base64="RiXS0qj7RKujh9gphXesteMHGIU="></latexit><latexit sha1_base64="RiXS0qj7RKujh9gphXesteMHGIU="></latexit><latexit sha1_base64="RiXS0qj7RKujh9gphXesteMHGIU="></latexit><latexit sha1_base64="RiXS0qj7RKujh9gphXesteMHGIU="></latexit>

=

Z nY

i=1

D�i e
�Sr

<latexit sha1_base64="ZJ44q/LbXSM9J9XJ8y08IEe4MYk=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VwoSUpgm4KRV24rGgf0KRhMpm2QyeTMDMRSsh/uPFX3LhQxJXgwr9x0nahrQcGDufcy5x7/JhRqSzr2ygsLa+srhXXSxubW9s75u5eS0aJwKSJIxaJjo8kYZSTpqKKkU4sCAp9Rtr+6Cr32w9ESBrxezWOiRuiAad9ipHSkmdWaw7lCjqxiAIvhRTW7KzHnRCpIUYsvc6ceEg9Cp0TSHrp6Z0nMs8sWxVrArhI7BkpgxkanvnpBBFOQsIVZkjKrm3Fyk2RUBQzkpWcRJIY4REakK6mHIVEuunktgweaSWA/Ujop4NO1N8bKQqlHIe+nsxDy3kvF//zuonqX7gp5XGiCMfTj/oJgyqCeVEwoIJgxcaaICyozgrxEAmEla6zpEuw509eJK1qxdb89qxcv5zVUQQH4BAcAxucgzq4AQ3QBBg8gmfwCt6MJ+PFeDc+pqMFY7azD/7A+PoBvregmQ==</latexit><latexit sha1_base64="ZJ44q/LbXSM9J9XJ8y08IEe4MYk=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VwoSUpgm4KRV24rGgf0KRhMpm2QyeTMDMRSsh/uPFX3LhQxJXgwr9x0nahrQcGDufcy5x7/JhRqSzr2ygsLa+srhXXSxubW9s75u5eS0aJwKSJIxaJjo8kYZSTpqKKkU4sCAp9Rtr+6Cr32w9ESBrxezWOiRuiAad9ipHSkmdWaw7lCjqxiAIvhRTW7KzHnRCpIUYsvc6ceEg9Cp0TSHrp6Z0nMs8sWxVrArhI7BkpgxkanvnpBBFOQsIVZkjKrm3Fyk2RUBQzkpWcRJIY4REakK6mHIVEuunktgweaSWA/Ujop4NO1N8bKQqlHIe+nsxDy3kvF//zuonqX7gp5XGiCMfTj/oJgyqCeVEwoIJgxcaaICyozgrxEAmEla6zpEuw509eJK1qxdb89qxcv5zVUQQH4BAcAxucgzq4AQ3QBBg8gmfwCt6MJ+PFeDc+pqMFY7azD/7A+PoBvregmQ==</latexit><latexit sha1_base64="ZJ44q/LbXSM9J9XJ8y08IEe4MYk=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VwoSUpgm4KRV24rGgf0KRhMpm2QyeTMDMRSsh/uPFX3LhQxJXgwr9x0nahrQcGDufcy5x7/JhRqSzr2ygsLa+srhXXSxubW9s75u5eS0aJwKSJIxaJjo8kYZSTpqKKkU4sCAp9Rtr+6Cr32w9ESBrxezWOiRuiAad9ipHSkmdWaw7lCjqxiAIvhRTW7KzHnRCpIUYsvc6ceEg9Cp0TSHrp6Z0nMs8sWxVrArhI7BkpgxkanvnpBBFOQsIVZkjKrm3Fyk2RUBQzkpWcRJIY4REakK6mHIVEuunktgweaSWA/Ujop4NO1N8bKQqlHIe+nsxDy3kvF//zuonqX7gp5XGiCMfTj/oJgyqCeVEwoIJgxcaaICyozgrxEAmEla6zpEuw509eJK1qxdb89qxcv5zVUQQH4BAcAxucgzq4AQ3QBBg8gmfwCt6MJ+PFeDc+pqMFY7azD/7A+PoBvregmQ==</latexit><latexit sha1_base64="ZJ44q/LbXSM9J9XJ8y08IEe4MYk=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VwoSUpgm4KRV24rGgf0KRhMpm2QyeTMDMRSsh/uPFX3LhQxJXgwr9x0nahrQcGDufcy5x7/JhRqSzr2ygsLa+srhXXSxubW9s75u5eS0aJwKSJIxaJjo8kYZSTpqKKkU4sCAp9Rtr+6Cr32w9ESBrxezWOiRuiAad9ipHSkmdWaw7lCjqxiAIvhRTW7KzHnRCpIUYsvc6ceEg9Cp0TSHrp6Z0nMs8sWxVrArhI7BkpgxkanvnpBBFOQsIVZkjKrm3Fyk2RUBQzkpWcRJIY4REakK6mHIVEuunktgweaSWA/Ujop4NO1N8bKQqlHIe+nsxDy3kvF//zuonqX7gp5XGiCMfTj/oJgyqCeVEwoIJgxcaaICyozgrxEAmEla6zpEuw509eJK1qxdb89qxcv5zVUQQH4BAcAxucgzq4AQ3QBBg8gmfwCt6MJ+PFeDc+pqMFY7azD/7A+PoBvregmQ==</latexit>

Sr =

Z
d
d
x

h1
2

nX
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2 �H
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<latexit sha1_base64="TuqlDrixIvzyJUdKmFNLRHgAswM="></latexit><latexit sha1_base64="TuqlDrixIvzyJUdKmFNLRHgAswM="></latexit><latexit sha1_base64="TuqlDrixIvzyJUdKmFNLRHgAswM="></latexit><latexit sha1_base64="TuqlDrixIvzyJUdKmFNLRHgAswM="></latexit>

Enter the Replica Method



LR =
X

i

�
@�i

�2
+H(

X

i

�i)
2 +

X

i

(m2
�
2
i + ��

4
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<latexit sha1_base64="IqgmlerdIg5pJJMvQsj1GyQWd/E="></latexit><latexit sha1_base64="IqgmlerdIg5pJJMvQsj1GyQWd/E="></latexit><latexit sha1_base64="IqgmlerdIg5pJJMvQsj1GyQWd/E="></latexit><latexit sha1_base64="IqgmlerdIg5pJJMvQsj1GyQWd/E="></latexit>

Replica action in Cardy variables

L0 = @'@! �H!
2 +
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<latexit sha1_base64="ukkhYwJle5wnYRj7TPP2h7cOB2E="></latexit><latexit sha1_base64="ukkhYwJle5wnYRj7TPP2h7cOB2E="></latexit><latexit sha1_base64="ukkhYwJle5wnYRj7TPP2h7cOB2E="></latexit><latexit sha1_base64="ukkhYwJle5wnYRj7TPP2h7cOB2E="></latexit>

+ O(n) + irrelevant
<latexit sha1_base64="eGji/Oc0xi7iiLTnNd3lGSGfLP0=">AAACCXicbZDLSgMxFIYzXmu9VV26CRahIpQZEXRZdOPOCvYCbSmZ9LQNzWSG5EyxDN268VXcuFDErW/gzrcx03ahrQdCPv7/HJLz+5EUBl3321laXlldW89sZDe3tnd2c3v7VRPGmkOFhzLUdZ8ZkEJBBQVKqEcaWOBLqPmD69SvDUEbEap7HEXQClhPia7gDK3UztFT2qS3BXVirxSbCA+YCK1BwpApHLdzebfoToougjeDPJlVuZ37anZCHgegkEtmTMNzI2wlTKPgEsbZZmwgYnzAetCwqFgAppVMNhnTY6t0aDfU9iikE/X3RMICY0aBbzsDhn0z76Xif14jxu5lKxEqihEUnz7UjSXFkKax0I7QwFGOLDCuhf0r5X2mGUcbXtaG4M2vvAjVs6Jn+e48X7qaxZEhh+SIFIhHLkiJ3JAyqRBOHskzeSVvzpPz4rw7H9PWJWc2c0D+lPP5A6wCmHg=</latexit><latexit sha1_base64="eGji/Oc0xi7iiLTnNd3lGSGfLP0=">AAACCXicbZDLSgMxFIYzXmu9VV26CRahIpQZEXRZdOPOCvYCbSmZ9LQNzWSG5EyxDN268VXcuFDErW/gzrcx03ahrQdCPv7/HJLz+5EUBl3321laXlldW89sZDe3tnd2c3v7VRPGmkOFhzLUdZ8ZkEJBBQVKqEcaWOBLqPmD69SvDUEbEap7HEXQClhPia7gDK3UztFT2qS3BXVirxSbCA+YCK1BwpApHLdzebfoToougjeDPJlVuZ37anZCHgegkEtmTMNzI2wlTKPgEsbZZmwgYnzAetCwqFgAppVMNhnTY6t0aDfU9iikE/X3RMICY0aBbzsDhn0z76Xif14jxu5lKxEqihEUnz7UjSXFkKax0I7QwFGOLDCuhf0r5X2mGUcbXtaG4M2vvAjVs6Jn+e48X7qaxZEhh+SIFIhHLkiJ3JAyqRBOHskzeSVvzpPz4rw7H9PWJWc2c0D+lPP5A6wCmHg=</latexit><latexit sha1_base64="eGji/Oc0xi7iiLTnNd3lGSGfLP0=">AAACCXicbZDLSgMxFIYzXmu9VV26CRahIpQZEXRZdOPOCvYCbSmZ9LQNzWSG5EyxDN268VXcuFDErW/gzrcx03ahrQdCPv7/HJLz+5EUBl3321laXlldW89sZDe3tnd2c3v7VRPGmkOFhzLUdZ8ZkEJBBQVKqEcaWOBLqPmD69SvDUEbEap7HEXQClhPia7gDK3UztFT2qS3BXVirxSbCA+YCK1BwpApHLdzebfoToougjeDPJlVuZ37anZCHgegkEtmTMNzI2wlTKPgEsbZZmwgYnzAetCwqFgAppVMNhnTY6t0aDfU9iikE/X3RMICY0aBbzsDhn0z76Xif14jxu5lKxEqihEUnz7UjSXFkKax0I7QwFGOLDCuhf0r5X2mGUcbXtaG4M2vvAjVs6Jn+e48X7qaxZEhh+SIFIhHLkiJ3JAyqRBOHskzeSVvzpPz4rw7H9PWJWc2c0D+lPP5A6wCmHg=</latexit><latexit sha1_base64="eGji/Oc0xi7iiLTnNd3lGSGfLP0=">AAACCXicbZDLSgMxFIYzXmu9VV26CRahIpQZEXRZdOPOCvYCbSmZ9LQNzWSG5EyxDN268VXcuFDErW/gzrcx03ahrQdCPv7/HJLz+5EUBl3321laXlldW89sZDe3tnd2c3v7VRPGmkOFhzLUdZ8ZkEJBBQVKqEcaWOBLqPmD69SvDUEbEap7HEXQClhPia7gDK3UztFT2qS3BXVirxSbCA+YCK1BwpApHLdzebfoToougjeDPJlVuZ37anZCHgegkEtmTMNzI2wlTKPgEsbZZmwgYnzAetCwqFgAppVMNhnTY6t0aDfU9iikE/X3RMICY0aBbzsDhn0z76Xif14jxu5lKxEqihEUnz7UjSXFkKax0I7QwFGOLDCuhf0r5X2mGUcbXtaG4M2vvAjVs6Jn+e48X7qaxZEhh+SIFIhHLkiJ3JAyqRBOHskzeSVvzpPz4rw7H9PWJWc2c0D+lPP5A6wCmHg=</latexit>
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2
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<latexit sha1_base64="IKeYJeRaWWgknhhvWPVx/ffN+ks="></latexit><latexit sha1_base64="IKeYJeRaWWgknhhvWPVx/ffN+ks="></latexit><latexit sha1_base64="IKeYJeRaWWgknhhvWPVx/ffN+ks="></latexit><latexit sha1_base64="IKeYJeRaWWgknhhvWPVx/ffN+ks="></latexit>

�1 = '+
!

2

�i = '� !

2
+ �i [i = 2, · · · , n]

nX

i=2

�i = 0
<latexit sha1_base64="IKeYJeRaWWgknhhvWPVx/ffN+ks="></latexit><latexit sha1_base64="IKeYJeRaWWgknhhvWPVx/ffN+ks="></latexit><latexit sha1_base64="IKeYJeRaWWgknhhvWPVx/ffN+ks="></latexit><latexit sha1_base64="IKeYJeRaWWgknhhvWPVx/ffN+ks="></latexit>

(Gives good scaling operators) [Cardy, 1985]
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(Gives good scaling operators) [Cardy, 1985]
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UV 
Replica theory IR SUSY CFT

RG

Permutation symmetry 
of  n  replicas 

( Sn symmetry ) 
No  Sn  symmetry

But RG should preserve all symmetries !!

A paradox!!
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OF2
<latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit>

+ + +  ….

same RG correction (anomalous dimension)  
but different overall scaling 

OSn singlet
<latexit sha1_base64="jmn5QQo3JaaC03jAHK4033VaIug=">AAACCnicbZC7SgNBFIZn4y3GW9TSZjUIFhJ2RdAyaGNnRHOBbFhmJyfJkNnZZeasGJatbXwVGwtFbH0CO9/GyaXQxB8GPv5zDnPOH8SCa3Scbyu3sLi0vJJfLaytb2xuFbd36jpKFIMai0SkmgHVILiEGnIU0IwV0DAQ0AgGl6N64x6U5pG8w2EM7ZD2JO9yRtFYfnHfCyn2GRXpdeant770EB4w9Y41lz0BmGV+seSUnbHseXCnUCJTVf3il9eJWBKCRCao1i3XibGdUoWcCcgKXqIhpmxAe9AyKGkIup2OT8nsQ+N07G6kzJNoj93fEykNtR6GgekcLa5nayPzv1orwe55O+UyThAkm3zUTYSNkT3Kxe5wBQzF0ABliptdbdanijI06RVMCO7syfNQPym7hm9OS5WLaRx5skcOyBFxyRmpkCtSJTXCyCN5Jq/kzXqyXqx362PSmrOmM7vkj6zPH6iAm4A=</latexit><latexit sha1_base64="jmn5QQo3JaaC03jAHK4033VaIug=">AAACCnicbZC7SgNBFIZn4y3GW9TSZjUIFhJ2RdAyaGNnRHOBbFhmJyfJkNnZZeasGJatbXwVGwtFbH0CO9/GyaXQxB8GPv5zDnPOH8SCa3Scbyu3sLi0vJJfLaytb2xuFbd36jpKFIMai0SkmgHVILiEGnIU0IwV0DAQ0AgGl6N64x6U5pG8w2EM7ZD2JO9yRtFYfnHfCyn2GRXpdeant770EB4w9Y41lz0BmGV+seSUnbHseXCnUCJTVf3il9eJWBKCRCao1i3XibGdUoWcCcgKXqIhpmxAe9AyKGkIup2OT8nsQ+N07G6kzJNoj93fEykNtR6GgekcLa5nayPzv1orwe55O+UyThAkm3zUTYSNkT3Kxe5wBQzF0ABliptdbdanijI06RVMCO7syfNQPym7hm9OS5WLaRx5skcOyBFxyRmpkCtSJTXCyCN5Jq/kzXqyXqx362PSmrOmM7vkj6zPH6iAm4A=</latexit><latexit sha1_base64="jmn5QQo3JaaC03jAHK4033VaIug=">AAACCnicbZC7SgNBFIZn4y3GW9TSZjUIFhJ2RdAyaGNnRHOBbFhmJyfJkNnZZeasGJatbXwVGwtFbH0CO9/GyaXQxB8GPv5zDnPOH8SCa3Scbyu3sLi0vJJfLaytb2xuFbd36jpKFIMai0SkmgHVILiEGnIU0IwV0DAQ0AgGl6N64x6U5pG8w2EM7ZD2JO9yRtFYfnHfCyn2GRXpdeant770EB4w9Y41lz0BmGV+seSUnbHseXCnUCJTVf3il9eJWBKCRCao1i3XibGdUoWcCcgKXqIhpmxAe9AyKGkIup2OT8nsQ+N07G6kzJNoj93fEykNtR6GgekcLa5nayPzv1orwe55O+UyThAkm3zUTYSNkT3Kxe5wBQzF0ABliptdbdanijI06RVMCO7syfNQPym7hm9OS5WLaRx5skcOyBFxyRmpkCtSJTXCyCN5Jq/kzXqyXqx362PSmrOmM7vkj6zPH6iAm4A=</latexit><latexit sha1_base64="jmn5QQo3JaaC03jAHK4033VaIug=">AAACCnicbZC7SgNBFIZn4y3GW9TSZjUIFhJ2RdAyaGNnRHOBbFhmJyfJkNnZZeasGJatbXwVGwtFbH0CO9/GyaXQxB8GPv5zDnPOH8SCa3Scbyu3sLi0vJJfLaytb2xuFbd36jpKFIMai0SkmgHVILiEGnIU0IwV0DAQ0AgGl6N64x6U5pG8w2EM7ZD2JO9yRtFYfnHfCyn2GRXpdeant770EB4w9Y41lz0BmGV+seSUnbHseXCnUCJTVf3il9eJWBKCRCao1i3XibGdUoWcCcgKXqIhpmxAe9AyKGkIup2OT8nsQ+N07G6kzJNoj93fEykNtR6GgekcLa5nayPzv1orwe55O+UyThAkm3zUTYSNkT3Kxe5wBQzF0ABliptdbdanijI06RVMCO7syfNQPym7hm9OS5WLaRx5skcOyBFxyRmpkCtSJTXCyCN5Jq/kzXqyXqx362PSmrOmM7vkj6zPH6iAm4A=</latexit>



RG evolution of leader and followers

UV   →   IR

OL
<latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit>

OF1
<latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit>

OF2
<latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit>

g
<latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit>

⇤�1
<latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit>
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RG evolution of leader and followers

UV   →   IR

OL
<latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit>

OF1
<latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit>

OF2
<latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit>

g
<latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit>

⇤�1
<latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit>
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RG evolution of leader and followers

UV   →   IR

OL
<latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit>

OF1
<latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit>

OF2
<latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit>

g
<latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit>

⇤�1
<latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit>
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RG evolution of leader and followers

UV   →   IR

OL
<latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit>

OF1
<latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit>

OF2
<latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit>

g
<latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit>

⇤�1
<latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit>

[2009.10087] AK, Rychkov, Trevisani 

[2112.06942] AK, Rychkov, Trevisani 

Leader
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RG evolution of leader and followers

UV   →   IR

OL
<latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit><latexit sha1_base64="1/XlWWz511xgR+5FfBRj3Yf7VNY=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiQi6LLoxoVgBfuANoTJdNIOnUzCzESoIV/ixoUibv0Ud/6NkzYLbT0wcDjnXu6ZEyScKe0439bK6tr6xmZlq7q9s7tXs/cPOipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNJteF332kUrFYPOhpQr0IjwQLGcHaSL5dG0RYjwnm2V3uZ7e5b9edhjMDWiZuSepQouXbX4NhTNKICk04VqrvOon2Miw1I5zm1UGqaILJBI9o31CBI6q8bBY8RydGGaIwluYJjWbq740MR0pNo8BMFjHVoleI/3n9VIeXXsZEkmoqyPxQmHKkY1S0gIZMUqL51BBMJDNZERljiYk2XVVNCe7il5dJ56zhGn5/Xm9elXVU4AiO4RRcuIAm3EAL2kAghWd4hTfryXqx3q2P+eiKVe4cwh9Ynz8g0pNh</latexit>

OF1
<latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit><latexit sha1_base64="tDPcVff4f/Q+//vC707FbvVCTdw=">AAAB+nicbVDLSsNAFL2pr1pfrS7dDBbBVUlE0GVREHdWsA9oQ5hMJ+3QySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45fsyZ0rb9bZVWVtfWN8qbla3tnd29am2/o6JEEtomEY9kz8eKciZoWzPNaS+WFIc+p11/cpX73QcqFYvEvZ7G1A3xSLCAEayN5FVrgxDrMcE8vc289NpzMq9atxv2DGiZOAWpQ4GWV/0aDCOShFRowrFSfceOtZtiqRnhNKsMEkVjTCZ4RPuGChxS5aaz6Bk6NsoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrYkpwFr+8TDqnDcfwu7N687KoowyHcAQn4MA5NOEGWtAGAo/wDK/wZj1ZL9a79TEfLVnFzgH8gfX5A0hsk/8=</latexit>

OF2
<latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit><latexit sha1_base64="ClURn33/DtOKDb+2xh2Fj1Ukh0k=">AAAB+nicbVDLSsNAFL3xWeur1aWbwSK4KkkRdFkUxJ0V7APaECbTSTt0MgkzE6XEfIobF4q49Uvc+TdO2iy09cDA4Zx7uWeOH3OmtG1/Wyura+sbm6Wt8vbO7t5+pXrQUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/ucr97gOVikXiXk9j6oZ4JFjACNZG8irVQYj1mGCe3mZeeu01Mq9Ss+v2DGiZOAWpQYGWV/kaDCOShFRowrFSfceOtZtiqRnhNCsPEkVjTCZ4RPuGChxS5aaz6Bk6McoQBZE0T2g0U39vpDhUahr6ZjIPqha9XPzP6yc6uHBTJuJEU0Hmh4KEIx2hvAc0ZJISzaeGYCKZyYrIGEtMtGmrbEpwFr+8TDqNumP43VmteVnUUYIjOIZTcOAcmnADLWgDgUd4hld4s56sF+vd+piPrljFziH8gfX5A0nxlAA=</latexit>

g
<latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit><latexit sha1_base64="ehUUync+fSbDa2+Ea3HTyIhf1lw=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorYch6btVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIlGNFQ==</latexit>

⇤�1
<latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit><latexit sha1_base64="iDvk6td3x/fdeD4RoKGe0Xemxsg=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwY5kRQZdFNy5cVLAP6Iwlk8m0oZnMkGSEMvQ33LhQxK0/486/MW1noa0HAodzzuXenCAVXBvH+UalldW19Y3yZmVre2d3r7p/0NZJpihr0UQkqhsQzQSXrGW4EaybKkbiQLBOMLqZ+p0npjRP5IMZp8yPyUDyiFNirOR5dzYaksf8zJ30qzWn7syAl4lbkBoUaParX16Y0Cxm0lBBtO65Tmr8nCjDqWCTipdplhI6IgPWs1SSmGk/n908wSdWCXGUKPukwTP190ROYq3HcWCTMTFDvehNxf+8XmaiKz/nMs0Mk3S+KMoENgmeFoBDrhg1YmwJoYrbWzEdEkWosTVVbAnu4peXSfu87lp+f1FrXBd1lOEIjuEUXLiEBtxCE1pAIYVneIU3lKEX9I4+5tESKmYO4Q/Q5w9p7ZFD</latexit>
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The leaders may flow to (an emergent) SUSY CFT 
….or may not !!

We classified and computed anomalous dimensions of  
low lying leaders in perturbation theory

Leader

Followers
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or dimensional reduction
Numerical findings of SUSY
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V (�) = g�3
<latexit sha1_base64="sRhZvGPPzfGMXUr+6MhF2nZMlFc=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsQt2UGRV0IxTduKxgL9COJZNm2tBMZkgyQh36JG5cKOLWR3Hn25hpZ6GtB0I+/v8ccvL7MWdKO863VVhZXVvfKG6WtrZ3dsv23n5LRYkktEkiHsmOjxXlTNCmZprTTiwpDn1O2/74JvPbj1QqFol7PYmpF+KhYAEjWBupb5db1V48YidXw+x6OOvbFafmzAotg5tDBfJq9O2v3iAiSUiFJhwr1XWdWHsplpoRTqelXqJojMkYD2nXoMAhVV46W3yKjo0yQEEkzREazdTfEykOlZqEvukMsR6pRS8T//O6iQ4uvZSJONFUkPlDQcKRjlCWAhowSYnmEwOYSGZ2RWSEJSbaZFUyIbiLX16G1mnNNXx3Xqlf53EU4RCOoAouXEAdbqEBTSCQwDO8wpv1ZL1Y79bHvLVg5TMH8Keszx+GGpJX</latexit><latexit sha1_base64="sRhZvGPPzfGMXUr+6MhF2nZMlFc=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsQt2UGRV0IxTduKxgL9COJZNm2tBMZkgyQh36JG5cKOLWR3Hn25hpZ6GtB0I+/v8ccvL7MWdKO863VVhZXVvfKG6WtrZ3dsv23n5LRYkktEkiHsmOjxXlTNCmZprTTiwpDn1O2/74JvPbj1QqFol7PYmpF+KhYAEjWBupb5db1V48YidXw+x6OOvbFafmzAotg5tDBfJq9O2v3iAiSUiFJhwr1XWdWHsplpoRTqelXqJojMkYD2nXoMAhVV46W3yKjo0yQEEkzREazdTfEykOlZqEvukMsR6pRS8T//O6iQ4uvZSJONFUkPlDQcKRjlCWAhowSYnmEwOYSGZ2RWSEJSbaZFUyIbiLX16G1mnNNXx3Xqlf53EU4RCOoAouXEAdbqEBTSCQwDO8wpv1ZL1Y79bHvLVg5TMH8Keszx+GGpJX</latexit><latexit sha1_base64="sRhZvGPPzfGMXUr+6MhF2nZMlFc=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsQt2UGRV0IxTduKxgL9COJZNm2tBMZkgyQh36JG5cKOLWR3Hn25hpZ6GtB0I+/v8ccvL7MWdKO863VVhZXVvfKG6WtrZ3dsv23n5LRYkktEkiHsmOjxXlTNCmZprTTiwpDn1O2/74JvPbj1QqFol7PYmpF+KhYAEjWBupb5db1V48YidXw+x6OOvbFafmzAotg5tDBfJq9O2v3iAiSUiFJhwr1XWdWHsplpoRTqelXqJojMkYD2nXoMAhVV46W3yKjo0yQEEkzREazdTfEykOlZqEvukMsR6pRS8T//O6iQ4uvZSJONFUkPlDQcKRjlCWAhowSYnmEwOYSGZ2RWSEJSbaZFUyIbiLX16G1mnNNXx3Xqlf53EU4RCOoAouXEAdbqEBTSCQwDO8wpv1ZL1Y79bHvLVg5TMH8Keszx+GGpJX</latexit><latexit sha1_base64="sRhZvGPPzfGMXUr+6MhF2nZMlFc=">AAAB+HicbZDLSgMxFIbP1Futl466dBMsQt2UGRV0IxTduKxgL9COJZNm2tBMZkgyQh36JG5cKOLWR3Hn25hpZ6GtB0I+/v8ccvL7MWdKO863VVhZXVvfKG6WtrZ3dsv23n5LRYkktEkiHsmOjxXlTNCmZprTTiwpDn1O2/74JvPbj1QqFol7PYmpF+KhYAEjWBupb5db1V48YidXw+x6OOvbFafmzAotg5tDBfJq9O2v3iAiSUiFJhwr1XWdWHsplpoRTqelXqJojMkYD2nXoMAhVV46W3yKjo0yQEEkzREazdTfEykOlZqEvukMsR6pRS8T//O6iQ4uvZSJONFUkPlDQcKRjlCWAhowSYnmEwOYSGZ2RWSEJSbaZFUyIbiLX16G1mnNNXx3Xqlf53EU4RCOoAouXEAdbqEBTSCQwDO8wpv1ZL1Y79bHvLVg5TMH8Keszx+GGpJX</latexit>

For                       we found no SUSY breaking leader 
operators becoming relevant.

Findings

V (�) = ��4
<latexit sha1_base64="sJfMx4WvKs2BuAiVhQt2QPXzKjU=">AAAB/3icbVDLSgMxFL3js9bXqODGTbAIdVNmpKAboejGZQX7gM5YMplMG5p5kGSEMnbhr7hxoYhbf8Odf2OmnYW2HgicnHMPuTlewplUlvVtLC2vrK6tlzbKm1vbO7vm3n5bxqkgtEViHouuhyXlLKItxRSn3URQHHqcdrzRde53HqiQLI7u1DihbogHEQsYwUpLffOwXXWSITu9dLgO+Rjlt/t636xYNWsKtEjsglSgQLNvfjl+TNKQRopwLGXPthLlZlgoRjidlJ1U0gSTER7QnqYRDql0s+n+E3SiFR8FsdAnUmiq/k5kOJRyHHp6MsRqKOe9XPzP66UquHAzFiWpohGZPRSkHKkY5WUgnwlKFB9rgolgeldEhlhgonRlZV2CPf/lRdI+q9ma39YrjauijhIcwTFUwYZzaMANNKEFBB7hGV7hzXgyXox342M2umQUmQP4A+PzB3IDlRQ=</latexit><latexit sha1_base64="sJfMx4WvKs2BuAiVhQt2QPXzKjU=">AAAB/3icbVDLSgMxFL3js9bXqODGTbAIdVNmpKAboejGZQX7gM5YMplMG5p5kGSEMnbhr7hxoYhbf8Odf2OmnYW2HgicnHMPuTlewplUlvVtLC2vrK6tlzbKm1vbO7vm3n5bxqkgtEViHouuhyXlLKItxRSn3URQHHqcdrzRde53HqiQLI7u1DihbogHEQsYwUpLffOwXXWSITu9dLgO+Rjlt/t636xYNWsKtEjsglSgQLNvfjl+TNKQRopwLGXPthLlZlgoRjidlJ1U0gSTER7QnqYRDql0s+n+E3SiFR8FsdAnUmiq/k5kOJRyHHp6MsRqKOe9XPzP66UquHAzFiWpohGZPRSkHKkY5WUgnwlKFB9rgolgeldEhlhgonRlZV2CPf/lRdI+q9ma39YrjauijhIcwTFUwYZzaMANNKEFBB7hGV7hzXgyXox342M2umQUmQP4A+PzB3IDlRQ=</latexit><latexit sha1_base64="sJfMx4WvKs2BuAiVhQt2QPXzKjU=">AAAB/3icbVDLSgMxFL3js9bXqODGTbAIdVNmpKAboejGZQX7gM5YMplMG5p5kGSEMnbhr7hxoYhbf8Odf2OmnYW2HgicnHMPuTlewplUlvVtLC2vrK6tlzbKm1vbO7vm3n5bxqkgtEViHouuhyXlLKItxRSn3URQHHqcdrzRde53HqiQLI7u1DihbogHEQsYwUpLffOwXXWSITu9dLgO+Rjlt/t636xYNWsKtEjsglSgQLNvfjl+TNKQRopwLGXPthLlZlgoRjidlJ1U0gSTER7QnqYRDql0s+n+E3SiFR8FsdAnUmiq/k5kOJRyHHp6MsRqKOe9XPzP66UquHAzFiWpohGZPRSkHKkY5WUgnwlKFB9rgolgeldEhlhgonRlZV2CPf/lRdI+q9ma39YrjauijhIcwTFUwYZzaMANNKEFBB7hGV7hzXgyXox342M2umQUmQP4A+PzB3IDlRQ=</latexit><latexit sha1_base64="sJfMx4WvKs2BuAiVhQt2QPXzKjU=">AAAB/3icbVDLSgMxFL3js9bXqODGTbAIdVNmpKAboejGZQX7gM5YMplMG5p5kGSEMnbhr7hxoYhbf8Odf2OmnYW2HgicnHMPuTlewplUlvVtLC2vrK6tlzbKm1vbO7vm3n5bxqkgtEViHouuhyXlLKItxRSn3URQHHqcdrzRde53HqiQLI7u1DihbogHEQsYwUpLffOwXXWSITu9dLgO+Rjlt/t636xYNWsKtEjsglSgQLNvfjl+TNKQRopwLGXPthLlZlgoRjidlJ1U0gSTER7QnqYRDql0s+n+E3SiFR8FsdAnUmiq/k5kOJRyHHp6MsRqKOe9XPzP66UquHAzFiWpohGZPRSkHKkY5WUgnwlKFB9rgolgeldEhlhgonRlZV2CPf/lRdI+q9ma39YrjauijhIcwTFUwYZzaMANNKEFBB7hGV7hzXgyXox342M2umQUmQP4A+PzB3IDlRQ=</latexit>

For                           we found SUSY breaking leader 
operators become relevant in 
(unstable fixed point)

d  dc 2 [4.2, 4.5]
<latexit sha1_base64="IhOJpvAkaDq3B6bQLEaL1QVUMVc=">AAACAHicbZDNSsNAFIVv6l+tf1EXLtwMFsGFhKRUdFl047KCtYU0lMlk0g6dTMLMRCilG1/FjQtF3PoY7nwbp20W2npg4OPce7lzT5hxprTrflulldW19Y3yZmVre2d3z94/eFBpLgltkZSnshNiRTkTtKWZ5rSTSYqTkNN2OLyZ1tuPVCqWins9ymiQ4L5gMSNYG6tnH0WoyymKegR1mUB+3amd152LoGdXXcedCS2DV0AVCjV79lc3SkmeUKEJx0r5npvpYIylZoTTSaWbK5phMsR96hsUOKEqGM8OmKBT40QoTqV5QqOZ+3tijBOlRkloOhOsB2qxNjX/q/m5jq+CMRNZrqkg80VxzpFO0TQNFDFJieYjA5hIZv6KyABLTLTJrGJC8BZPXoaHmuMZvqtXG9dFHGU4hhM4Aw8uoQG30IQWEJjAM7zCm/VkvVjv1se8tWQVM4fwR9bnD/OElAo=</latexit><latexit sha1_base64="IhOJpvAkaDq3B6bQLEaL1QVUMVc=">AAACAHicbZDNSsNAFIVv6l+tf1EXLtwMFsGFhKRUdFl047KCtYU0lMlk0g6dTMLMRCilG1/FjQtF3PoY7nwbp20W2npg4OPce7lzT5hxprTrflulldW19Y3yZmVre2d3z94/eFBpLgltkZSnshNiRTkTtKWZ5rSTSYqTkNN2OLyZ1tuPVCqWins9ymiQ4L5gMSNYG6tnH0WoyymKegR1mUB+3amd152LoGdXXcedCS2DV0AVCjV79lc3SkmeUKEJx0r5npvpYIylZoTTSaWbK5phMsR96hsUOKEqGM8OmKBT40QoTqV5QqOZ+3tijBOlRkloOhOsB2qxNjX/q/m5jq+CMRNZrqkg80VxzpFO0TQNFDFJieYjA5hIZv6KyABLTLTJrGJC8BZPXoaHmuMZvqtXG9dFHGU4hhM4Aw8uoQG30IQWEJjAM7zCm/VkvVjv1se8tWQVM4fwR9bnD/OElAo=</latexit><latexit sha1_base64="IhOJpvAkaDq3B6bQLEaL1QVUMVc=">AAACAHicbZDNSsNAFIVv6l+tf1EXLtwMFsGFhKRUdFl047KCtYU0lMlk0g6dTMLMRCilG1/FjQtF3PoY7nwbp20W2npg4OPce7lzT5hxprTrflulldW19Y3yZmVre2d3z94/eFBpLgltkZSnshNiRTkTtKWZ5rSTSYqTkNN2OLyZ1tuPVCqWins9ymiQ4L5gMSNYG6tnH0WoyymKegR1mUB+3amd152LoGdXXcedCS2DV0AVCjV79lc3SkmeUKEJx0r5npvpYIylZoTTSaWbK5phMsR96hsUOKEqGM8OmKBT40QoTqV5QqOZ+3tijBOlRkloOhOsB2qxNjX/q/m5jq+CMRNZrqkg80VxzpFO0TQNFDFJieYjA5hIZv6KyABLTLTJrGJC8BZPXoaHmuMZvqtXG9dFHGU4hhM4Aw8uoQG30IQWEJjAM7zCm/VkvVjv1se8tWQVM4fwR9bnD/OElAo=</latexit><latexit sha1_base64="IhOJpvAkaDq3B6bQLEaL1QVUMVc=">AAACAHicbZDNSsNAFIVv6l+tf1EXLtwMFsGFhKRUdFl047KCtYU0lMlk0g6dTMLMRCilG1/FjQtF3PoY7nwbp20W2npg4OPce7lzT5hxprTrflulldW19Y3yZmVre2d3z94/eFBpLgltkZSnshNiRTkTtKWZ5rSTSYqTkNN2OLyZ1tuPVCqWins9ymiQ4L5gMSNYG6tnH0WoyymKegR1mUB+3amd152LoGdXXcedCS2DV0AVCjV79lc3SkmeUKEJx0r5npvpYIylZoTTSaWbK5phMsR96hsUOKEqGM8OmKBT40QoTqV5QqOZ+3tijBOlRkloOhOsB2qxNjX/q/m5jq+CMRNZrqkg80VxzpFO0TQNFDFJieYjA5hIZv6KyABLTLTJrGJC8BZPXoaHmuMZvqtXG9dFHGU4hhM4Aw8uoQG30IQWEJjAM7zCm/VkvVjv1se8tWQVM4fwR9bnD/OElAo=</latexit>
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• Tuning to an unstable SUSY fixed point in d=4 RFIM 
(confirmation of our scenario).


• Conformal bootstrapping the RFIM  (Difficulty: taking limits)

• Unexplored features of logarithmic CFTs.

• Understanding the implications SUSY and dimensional reduction. Thanks

Future directions


