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Ising model on 2d dynamical triangulations (DT)

(1) Continuous phase transition at non-zero temperature Tc.  

(2) Physics around the critical point is described by  

2d gravity coupled to fermion  

[Kazakov, 1986]
[Boulatov-Kazakov, 1987]

Reconsider criticality of Ising model on 2d DT

(1) Introduce a “loop-counting’’ parameter θ.  

(2) Tuning θ, one can reduce Tc(θ) to absolute zero. 

(3) Continuum theories around absolute zero are NOT  

2d gravity coupled to fermion   

[YS-Tanaka, 2017]

Continuum two-MM
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Continuum two-MM

There exists one parameter connecting two criticalities 
[Ambjørn-YS-Tanaka, 2020]
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Ising model on 2d DT



Ising model on a honeycomb lattice (G):

Ising spin:

�i = ±1

Exactly solved in the thermodynamic limit:
[Weiner, 1950; Houtappel, 1950]

(1) 2nd order phase transition at 

(2) Physics around βc described by

2d fermion

ZG(�) =
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Ising model on a planar graph (w/ coordination number = 3) (G’):

Summing all planar graphs (w/ coordination number = 3),  

one can construct a solvable model (Ising model on 2d DT).
[Kazakov, 1986]

ZG0(�) =
X

�
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{G,G0, G00, · · · }
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Ising model on 2d dynamical triangulations (DT): [Kazakov, 1986]

Ising model on G

n(G) := #(vertices in G)
g : weight of a vertex

Z(�, g) =
X

G

1

|Aut(G)|g
n(G)ZG(�)
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g is related to the cosmological constant λ:

gn = e��n $ e�⇤0

R
d2x

p
det(gab)
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Partition function (of Ising model 
dressed by quantum gravity)



Ising model on 2d dynamical triangulations (DT): [Kazakov, 1986]
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Since for n >>1

there exists a finite radius of convergence

The sum diverges for g > gc
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Zn(�) / n��3(1/gc)
n(1 +O(1/n))
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Ising model on 2d dynamical triangulations (DT): [Kazakov, 1986]

Z(�, g) =
X

G

1

|Aut(G)|g
n(G)ZG(�)
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=:
X

n

gnZn(�)
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Since for n >>1

the free energy per vertex is  

f(β) becomes singular at βc=log[1+2√7]/2. 

f(�) = � 1

�
lim

n!1

1

n
logZn(�) =

1

�
log[gc(�)]
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Zn(�) / n��3(1/gc)
n(1 +O(1/n))
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Ising model on 2d dynamical triangulations (DT): [Kazakov, 1986]

The specific heat

C = ��2 d2

d�2
(�f(�))
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<latexit sha1_base64="a3sfRIQn9lS3x8fkyglEHhGjBrU=">AAACFXicbVDLSsNAFJ34rPUVdelmsAgVpCQi6EYounFZwT4gCWEynaRDJ5kwMxFKyE+48VfcuFDEreDOv3GaZqGtBwYO55zLnXuClFGpLOvbWFpeWV1br23UN7e2d3bNvf2e5JnApIs542IQIEkYTUhXUcXIIBUExQEj/WB8M/X7D0RIypN7NUmJF6MooSHFSGnJN0/DphsQhU7qV9ANBcK5XeSlUriMR9CJfAyriOebDatllYCLxK5IA1To+OaXO+Q4i0miMENSOraVKi9HQlHMSFF3M0lShMcoIo6mCYqJ9PLyqgIea2UIQy70SxQs1d8TOYqlnMSBTsZIjeS8NxX/85xMhZdeTpM0UyTBs0VhxqDicFoRHFJBsGITTRAWVP8V4hHS3ShdZF2XYM+fvEh6Zy3batl35432dVVHDRyCI9AENrgAbXALOqALMHgEz+AVvBlPxovxbnzMoktGNXMA/sD4/AEs9Z2S</latexit><latexit sha1_base64="a3sfRIQn9lS3x8fkyglEHhGjBrU=">AAACFXicbVDLSsNAFJ34rPUVdelmsAgVpCQi6EYounFZwT4gCWEynaRDJ5kwMxFKyE+48VfcuFDEreDOv3GaZqGtBwYO55zLnXuClFGpLOvbWFpeWV1br23UN7e2d3bNvf2e5JnApIs542IQIEkYTUhXUcXIIBUExQEj/WB8M/X7D0RIypN7NUmJF6MooSHFSGnJN0/DphsQhU7qV9ANBcK5XeSlUriMR9CJfAyriOebDatllYCLxK5IA1To+OaXO+Q4i0miMENSOraVKi9HQlHMSFF3M0lShMcoIo6mCYqJ9PLyqgIea2UIQy70SxQs1d8TOYqlnMSBTsZIjeS8NxX/85xMhZdeTpM0UyTBs0VhxqDicFoRHFJBsGITTRAWVP8V4hHS3ShdZF2XYM+fvEh6Zy3batl35432dVVHDRyCI9AENrgAbXALOqALMHgEz+AVvBlPxovxbnzMoktGNXMA/sD4/AEs9Z2S</latexit><latexit sha1_base64="a3sfRIQn9lS3x8fkyglEHhGjBrU=">AAACFXicbVDLSsNAFJ34rPUVdelmsAgVpCQi6EYounFZwT4gCWEynaRDJ5kwMxFKyE+48VfcuFDEreDOv3GaZqGtBwYO55zLnXuClFGpLOvbWFpeWV1br23UN7e2d3bNvf2e5JnApIs542IQIEkYTUhXUcXIIBUExQEj/WB8M/X7D0RIypN7NUmJF6MooSHFSGnJN0/DphsQhU7qV9ANBcK5XeSlUriMR9CJfAyriOebDatllYCLxK5IA1To+OaXO+Q4i0miMENSOraVKi9HQlHMSFF3M0lShMcoIo6mCYqJ9PLyqgIea2UIQy70SxQs1d8TOYqlnMSBTsZIjeS8NxX/85xMhZdeTpM0UyTBs0VhxqDicFoRHFJBsGITTRAWVP8V4hHS3ShdZF2XYM+fvEh6Zy3batl35432dVVHDRyCI9AENrgAbXALOqALMHgEz+AVvBlPxovxbnzMoktGNXMA/sD4/AEs9Z2S</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="asYC66pjouOp3upKmd0ArgvSKnU=">AAACCnicbZDLSsNAGIX/eK2xanTrZrAIFaQkbnQjCG5cVrAXSEKYTCfp0MmFmYlQQl/Cja/ixoUiPoA738ZpmoW2Hhg4nPMPM/8X5pxJZdvfxtr6xubWdmPH3G3u7R9Yh82+zApBaI9kPBPDEEvKWUp7iilOh7mgOAk5HYST23k/eKRCsix9UNOc+gmOUxYxgpWOAus8anshVfjMvEZeJDApnVlZJTOPZzFy44CgesQPrJbdsSuhVePUpgW1uoH15Y0yUiQ0VYRjKV3HzpVfYqEY4XRmeoWkOSYTHFNX2xQnVPpltdUMnepkhKJM6JMqVKW/b5Q4kXKahHoywWosl7t5+F/nFiq68kuW5oWiKVk8FBUcqQzNEaERE5QoPtUGE8H0XxEZY81GaZCmhuAsr7xq+hcdx+449zY04BhOoA0OXMIN3EEXekDgCV7gDd6NZ+PV+FjgWjNqbkfwR8bnD2nknBI=</latexit><latexit sha1_base64="asYC66pjouOp3upKmd0ArgvSKnU=">AAACCnicbZDLSsNAGIX/eK2xanTrZrAIFaQkbnQjCG5cVrAXSEKYTCfp0MmFmYlQQl/Cja/ixoUiPoA738ZpmoW2Hhg4nPMPM/8X5pxJZdvfxtr6xubWdmPH3G3u7R9Yh82+zApBaI9kPBPDEEvKWUp7iilOh7mgOAk5HYST23k/eKRCsix9UNOc+gmOUxYxgpWOAus8anshVfjMvEZeJDApnVlZJTOPZzFy44CgesQPrJbdsSuhVePUpgW1uoH15Y0yUiQ0VYRjKV3HzpVfYqEY4XRmeoWkOSYTHFNX2xQnVPpltdUMnepkhKJM6JMqVKW/b5Q4kXKahHoywWosl7t5+F/nFiq68kuW5oWiKVk8FBUcqQzNEaERE5QoPtUGE8H0XxEZY81GaZCmhuAsr7xq+hcdx+449zY04BhOoA0OXMIN3EEXekDgCV7gDd6NZ+PV+FjgWjNqbkfwR8bnD2nknBI=</latexit><latexit sha1_base64="t/crR0D8IJBiwQRuGh/8WyWdU74=">AAACFXicbVDLSsNAFJ3UV42vqEs3g0WoICVxoxuh6MZlBfuAJITJdJIOnUzCzEQooT/hxl9x40IRt4I7/8ZpmoW2Hhg4nHMud+4JM0alsu1vo7ayura+Ud80t7Z3dves/YOeTHOBSRenLBWDEEnCKCddRRUjg0wQlISM9MPxzczvPxAhacrv1SQjfoJiTiOKkdJSYJ1FTS8kCp2aV9CLBMKFMy1KZeqxNIZuHGBYRfzAatgtuwRcJk5FGqBCJ7C+vGGK84RwhRmS0nXsTPkFEopiRqaml0uSITxGMXE15Sgh0i/Kq6bwRCtDGKVCP65gqf6eKFAi5SQJdTJBaiQXvZn4n+fmKrr0C8qzXBGO54uinEGVwllFcEgFwYpNNEFYUP1XiEdId6N0kaYuwVk8eZn0zluO3XLu7Eb7uqqjDo7AMWgCB1yANrgFHdAFGDyCZ/AK3own48V4Nz7m0ZpRzRyCPzA+fwArtZ2O</latexit><latexit sha1_base64="a3sfRIQn9lS3x8fkyglEHhGjBrU=">AAACFXicbVDLSsNAFJ34rPUVdelmsAgVpCQi6EYounFZwT4gCWEynaRDJ5kwMxFKyE+48VfcuFDEreDOv3GaZqGtBwYO55zLnXuClFGpLOvbWFpeWV1br23UN7e2d3bNvf2e5JnApIs542IQIEkYTUhXUcXIIBUExQEj/WB8M/X7D0RIypN7NUmJF6MooSHFSGnJN0/DphsQhU7qV9ANBcK5XeSlUriMR9CJfAyriOebDatllYCLxK5IA1To+OaXO+Q4i0miMENSOraVKi9HQlHMSFF3M0lShMcoIo6mCYqJ9PLyqgIea2UIQy70SxQs1d8TOYqlnMSBTsZIjeS8NxX/85xMhZdeTpM0UyTBs0VhxqDicFoRHFJBsGITTRAWVP8V4hHS3ShdZF2XYM+fvEh6Zy3batl35432dVVHDRyCI9AENrgAbXALOqALMHgEz+AVvBlPxovxbnzMoktGNXMA/sD4/AEs9Z2S</latexit><latexit sha1_base64="a3sfRIQn9lS3x8fkyglEHhGjBrU=">AAACFXicbVDLSsNAFJ34rPUVdelmsAgVpCQi6EYounFZwT4gCWEynaRDJ5kwMxFKyE+48VfcuFDEreDOv3GaZqGtBwYO55zLnXuClFGpLOvbWFpeWV1br23UN7e2d3bNvf2e5JnApIs542IQIEkYTUhXUcXIIBUExQEj/WB8M/X7D0RIypN7NUmJF6MooSHFSGnJN0/DphsQhU7qV9ANBcK5XeSlUriMR9CJfAyriOebDatllYCLxK5IA1To+OaXO+Q4i0miMENSOraVKi9HQlHMSFF3M0lShMcoIo6mCYqJ9PLyqgIea2UIQy70SxQs1d8TOYqlnMSBTsZIjeS8NxX/85xMhZdeTpM0UyTBs0VhxqDicFoRHFJBsGITTRAWVP8V4hHS3ShdZF2XYM+fvEh6Zy3batl35432dVVHDRyCI9AENrgAbXALOqALMHgEz+AVvBlPxovxbnzMoktGNXMA/sD4/AEs9Z2S</latexit><latexit sha1_base64="a3sfRIQn9lS3x8fkyglEHhGjBrU=">AAACFXicbVDLSsNAFJ34rPUVdelmsAgVpCQi6EYounFZwT4gCWEynaRDJ5kwMxFKyE+48VfcuFDEreDOv3GaZqGtBwYO55zLnXuClFGpLOvbWFpeWV1br23UN7e2d3bNvf2e5JnApIs542IQIEkYTUhXUcXIIBUExQEj/WB8M/X7D0RIypN7NUmJF6MooSHFSGnJN0/DphsQhU7qV9ANBcK5XeSlUriMR9CJfAyriOebDatllYCLxK5IA1To+OaXO+Q4i0miMENSOraVKi9HQlHMSFF3M0lShMcoIo6mCYqJ9PLyqgIea2UIQy70SxQs1d8TOYqlnMSBTsZIjeS8NxX/85xMhZdeTpM0UyTBs0VhxqDicFoRHFJBsGITTRAWVP8V4hHS3ShdZF2XYM+fvEh6Zy3batl35432dVVHDRyCI9AENrgAbXALOqALMHgEz+AVvBlPxovxbnzMoktGNXMA/sD4/AEs9Z2S</latexit><latexit sha1_base64="a3sfRIQn9lS3x8fkyglEHhGjBrU=">AAACFXicbVDLSsNAFJ34rPUVdelmsAgVpCQi6EYounFZwT4gCWEynaRDJ5kwMxFKyE+48VfcuFDEreDOv3GaZqGtBwYO55zLnXuClFGpLOvbWFpeWV1br23UN7e2d3bNvf2e5JnApIs542IQIEkYTUhXUcXIIBUExQEj/WB8M/X7D0RIypN7NUmJF6MooSHFSGnJN0/DphsQhU7qV9ANBcK5XeSlUriMR9CJfAyriOebDatllYCLxK5IA1To+OaXO+Q4i0miMENSOraVKi9HQlHMSFF3M0lShMcoIo6mCYqJ9PLyqgIea2UIQy70SxQs1d8TOYqlnMSBTsZIjeS8NxX/85xMhZdeTpM0UyTBs0VhxqDicFoRHFJBsGITTRAWVP8V4hHS3ShdZF2XYM+fvEh6Zy3batl35432dVVHDRyCI9AENrgAbXALOqALMHgEz+AVvBlPxovxbnzMoktGNXMA/sD4/AEs9Z2S</latexit><latexit sha1_base64="a3sfRIQn9lS3x8fkyglEHhGjBrU=">AAACFXicbVDLSsNAFJ34rPUVdelmsAgVpCQi6EYounFZwT4gCWEynaRDJ5kwMxFKyE+48VfcuFDEreDOv3GaZqGtBwYO55zLnXuClFGpLOvbWFpeWV1br23UN7e2d3bNvf2e5JnApIs542IQIEkYTUhXUcXIIBUExQEj/WB8M/X7D0RIypN7NUmJF6MooSHFSGnJN0/DphsQhU7qV9ANBcK5XeSlUriMR9CJfAyriOebDatllYCLxK5IA1To+OaXO+Q4i0miMENSOraVKi9HQlHMSFF3M0lShMcoIo6mCYqJ9PLyqgIea2UIQy70SxQs1d8TOYqlnMSBTsZIjeS8NxX/85xMhZdeTpM0UyTBs0VhxqDicFoRHFJBsGITTRAWVP8V4hHS3ShdZF2XYM+fvEh6Zy3batl35432dVVHDRyCI9AENrgAbXALOqALMHgEz+AVvBlPxovxbnzMoktGNXMA/sD4/AEs9Z2S</latexit><latexit sha1_base64="a3sfRIQn9lS3x8fkyglEHhGjBrU=">AAACFXicbVDLSsNAFJ34rPUVdelmsAgVpCQi6EYounFZwT4gCWEynaRDJ5kwMxFKyE+48VfcuFDEreDOv3GaZqGtBwYO55zLnXuClFGpLOvbWFpeWV1br23UN7e2d3bNvf2e5JnApIs542IQIEkYTUhXUcXIIBUExQEj/WB8M/X7D0RIypN7NUmJF6MooSHFSGnJN0/DphsQhU7qV9ANBcK5XeSlUriMR9CJfAyriOebDatllYCLxK5IA1To+OaXO+Q4i0miMENSOraVKi9HQlHMSFF3M0lShMcoIo6mCYqJ9PLyqgIea2UIQy70SxQs1d8TOYqlnMSBTsZIjeS8NxX/85xMhZdeTpM0UyTBs0VhxqDicFoRHFJBsGITTRAWVP8V4hHS3ShdZF2XYM+fvEh6Zy3batl35432dVVHDRyCI9AENrgAbXALOqALMHgEz+AVvBlPxovxbnzMoktGNXMA/sD4/AEs9Z2S</latexit>



Ising model on 2d dynamical triangulations (DT): [Kazakov, 1986]

g1
<latexit sha1_base64="vYlRR5bK7+qTPNu8h1Ef5DWC7AI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaToxzSSPOSMGis9RANvUK25dXcOskq8gtSgQHNQ/eoPE5bFKA0TVOue56bGz6kynAmcVvqZxpSyMY2wZ6mkMWo/n586JWdWGZIwUbakIXP190ROY60ncWA7Y2pGetmbif95vcyE137OZZoZlGyxKMwEMQmZ/U2GXCEzYmIJZYrbWwkbUUWZselUbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawCCCZ3iFN0c4L86787FoLTnFzDH8gfP5A/G7jY8=</latexit><latexit sha1_base64="vYlRR5bK7+qTPNu8h1Ef5DWC7AI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaToxzSSPOSMGis9RANvUK25dXcOskq8gtSgQHNQ/eoPE5bFKA0TVOue56bGz6kynAmcVvqZxpSyMY2wZ6mkMWo/n586JWdWGZIwUbakIXP190ROY60ncWA7Y2pGetmbif95vcyE137OZZoZlGyxKMwEMQmZ/U2GXCEzYmIJZYrbWwkbUUWZselUbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawCCCZ3iFN0c4L86787FoLTnFzDH8gfP5A/G7jY8=</latexit><latexit sha1_base64="vYlRR5bK7+qTPNu8h1Ef5DWC7AI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaToxzSSPOSMGis9RANvUK25dXcOskq8gtSgQHNQ/eoPE5bFKA0TVOue56bGz6kynAmcVvqZxpSyMY2wZ6mkMWo/n586JWdWGZIwUbakIXP190ROY60ncWA7Y2pGetmbif95vcyE137OZZoZlGyxKMwEMQmZ/U2GXCEzYmIJZYrbWwkbUUWZselUbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawCCCZ3iFN0c4L86787FoLTnFzDH8gfP5A/G7jY8=</latexit><latexit sha1_base64="vYlRR5bK7+qTPNu8h1Ef5DWC7AI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbp0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaToxzSSPOSMGis9RANvUK25dXcOskq8gtSgQHNQ/eoPE5bFKA0TVOue56bGz6kynAmcVvqZxpSyMY2wZ6mkMWo/n586JWdWGZIwUbakIXP190ROY60ncWA7Y2pGetmbif95vcyE137OZZoZlGyxKMwEMQmZ/U2GXCEzYmIJZYrbWwkbUUWZselUbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawCCCZ3iFN0c4L86787FoLTnFzDH8gfP5A/G7jY8=</latexit>
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0 < g1 < g2 < gc
<latexit sha1_base64="QMe49Cpne/ljEmGxhH0wgSiOvMw=">AAAB9HicbVC7SgNBFL3rM8ZX1NJmMAhWYTcIWlgEbSwjmAckS5idzCZDZmfXmbuBsOQ7bCwUsfVj7PwbJ8kWmnjgwOGce5k7J0ikMOi6387a+sbm1nZhp7i7t39wWDo6bpo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRnezvDXm2ohYPeIk4X5EB0qEglG0lu/eDHqeZdWS9Uplt+LOQVaFl4sy5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzyabGbGp5QNqID3rFS0YgbP5sfPSXn1umTMNaWCsnc/b2R0ciYSRTYyYji0CxnM/O/rJNieO1nQiUpcsUWD4WpJBiTWQOkLzRnKCdWUKaFvZWwIdWUoe2paEvwlr+8KprViudWvIfLcu02r6MAp3AGF+DBFdTgHurQAAZP8Ayv8OaMnRfn3flYjK45+c4J/IHz+QMMQJD4</latexit><latexit sha1_base64="QMe49Cpne/ljEmGxhH0wgSiOvMw=">AAAB9HicbVC7SgNBFL3rM8ZX1NJmMAhWYTcIWlgEbSwjmAckS5idzCZDZmfXmbuBsOQ7bCwUsfVj7PwbJ8kWmnjgwOGce5k7J0ikMOi6387a+sbm1nZhp7i7t39wWDo6bpo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRnezvDXm2ohYPeIk4X5EB0qEglG0lu/eDHqeZdWS9Uplt+LOQVaFl4sy5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzyabGbGp5QNqID3rFS0YgbP5sfPSXn1umTMNaWCsnc/b2R0ciYSRTYyYji0CxnM/O/rJNieO1nQiUpcsUWD4WpJBiTWQOkLzRnKCdWUKaFvZWwIdWUoe2paEvwlr+8KprViudWvIfLcu02r6MAp3AGF+DBFdTgHurQAAZP8Ayv8OaMnRfn3flYjK45+c4J/IHz+QMMQJD4</latexit><latexit sha1_base64="QMe49Cpne/ljEmGxhH0wgSiOvMw=">AAAB9HicbVC7SgNBFL3rM8ZX1NJmMAhWYTcIWlgEbSwjmAckS5idzCZDZmfXmbuBsOQ7bCwUsfVj7PwbJ8kWmnjgwOGce5k7J0ikMOi6387a+sbm1nZhp7i7t39wWDo6bpo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRnezvDXm2ohYPeIk4X5EB0qEglG0lu/eDHqeZdWS9Uplt+LOQVaFl4sy5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzyabGbGp5QNqID3rFS0YgbP5sfPSXn1umTMNaWCsnc/b2R0ciYSRTYyYji0CxnM/O/rJNieO1nQiUpcsUWD4WpJBiTWQOkLzRnKCdWUKaFvZWwIdWUoe2paEvwlr+8KprViudWvIfLcu02r6MAp3AGF+DBFdTgHurQAAZP8Ayv8OaMnRfn3flYjK45+c4J/IHz+QMMQJD4</latexit><latexit sha1_base64="QMe49Cpne/ljEmGxhH0wgSiOvMw=">AAAB9HicbVC7SgNBFL3rM8ZX1NJmMAhWYTcIWlgEbSwjmAckS5idzCZDZmfXmbuBsOQ7bCwUsfVj7PwbJ8kWmnjgwOGce5k7J0ikMOi6387a+sbm1nZhp7i7t39wWDo6bpo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRnezvDXm2ohYPeIk4X5EB0qEglG0lu/eDHqeZdWS9Uplt+LOQVaFl4sy5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzyabGbGp5QNqID3rFS0YgbP5sfPSXn1umTMNaWCsnc/b2R0ciYSRTYyYji0CxnM/O/rJNieO1nQiUpcsUWD4WpJBiTWQOkLzRnKCdWUKaFvZWwIdWUoe2paEvwlr+8KprViudWvIfLcu02r6MAp3AGF+DBFdTgHurQAAZP8Ayv8OaMnRfn3flYjK45+c4J/IHz+QMMQJD4</latexit>

@ β≠βc
@ β =βc

� = �1/2
<latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit>

� = �1/3
<latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit>

String susceptibility

the average number of vertices blows up

Z(�, g) ⇠ (gc(�)� g(�))2��
<latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit>

Around gc

hni = g
@

@g
logZ(�, g)

����
sing

⇠ 1

gc � g
<latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit>



Ising model on 2d dynamical triangulations (DT):

the average number of vertices blows up

Z(�, g) ⇠ (gc(�)� g(�))2��
<latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit>

Around gc

hni = g
@

@g
logZ(�, g)

����
sing

⇠ 1

gc � g
<latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit>

Large volume behavior:

Z(�, g) =
X

n

gnZn(�)
<latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit>

n � 1
<latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit><latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit><latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit><latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit>

(g/gc)
nn��3

<latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit><latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit><latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit><latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit>

Here

(g/gc)
n = e�(���c)n = e�

(���c)

"2
n"2 =: e�⇤A

<latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit><latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit><latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit><latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit>

A := n"2
<latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit><latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit><latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit><latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit>

⇤ :=
�� �c

"2
<latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit><latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit><latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit><latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit>

[Kazakov, 1986]

@ β≠βc
@ β =βc

� = �1/2
<latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit>

� = �1/3
<latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit>

String susceptibility



Ising model on 2d dynamical triangulations (DT):

the average number of vertices blows up

Z(�, g) ⇠ (gc(�)� g(�))2��
<latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit>

Around gc

hni = g
@

@g
logZ(�, g)

����
sing

⇠ 1

gc � g
<latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit>

Large volume behavior:

Z(�, g) =
X

n

gnZn(�)
<latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit>

n � 1
<latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit><latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit><latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit><latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit>

(g/gc)
nn��3

<latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit><latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit><latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit><latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit>

Here

(g/gc)
n = e�(���c)n = e�

(���c)

"2
n"2 =: e�⇤A

<latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit><latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit><latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit><latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit>

A := n"2
<latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit><latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit><latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit><latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit>

⇤ :=
�� �c

"2
<latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit><latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit><latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit><latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit>

[Kazakov, 1986]

@ β≠βc
@ β =βc

� = �1/2
<latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit>

� = �1/3
<latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit>

String susceptibility

Zn(�) / n��3(1/gc)
n(1 +O(1/n))

<latexit sha1_base64="KvQb84MD/1NG19q3q+MkP2pgrBU="></latexit><latexit sha1_base64="KvQb84MD/1NG19q3q+MkP2pgrBU="></latexit><latexit sha1_base64="KvQb84MD/1NG19q3q+MkP2pgrBU="></latexit><latexit sha1_base64="KvQb84MD/1NG19q3q+MkP2pgrBU="></latexit>



Ising model on 2d dynamical triangulations (DT):

the average number of vertices blows up

Z(�, g) ⇠ (gc(�)� g(�))2��
<latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit>

Around gc

hni = g
@

@g
logZ(�, g)

����
sing

⇠ 1

gc � g
<latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit>

Large volume behavior:

Z(�, g) =
X

n

gnZn(�)
<latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit>

n � 1
<latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit><latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit><latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit><latexit sha1_base64="MOf2fDAX6AQPmjUSBdY5i3uHTe4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2k3TpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkbu53n1BpnshHM03Rj2kkecgZNVbqSjKIIuINqzW37i5A1olXkBoUaA2rX4NRwrIYpWGCat333NT4OVWGM4GzyiDTmFI2oRH2LZU0Ru3ni3Nn5MIqIxImypY0ZKH+nshprPU0DmxnTM1Yr3pz8T+vn5nwxs+5TDODki0XhZkgJiHz38mIK2RGTC2hTHF7K2FjqigzNqGKDcFbfXmddK7qnlv3Hq5rzdsijjKcwTlcggcNaMI9tKANDCbwDK/w5qTOi/PufCxbS04xcwp/4Hz+ACp2jsk=</latexit>

(g/gc)
nn��3

<latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit><latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit><latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit><latexit sha1_base64="xRpH4m11lfxfiZ5asTorQz3h5R4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgMlASQYK1gYi0QfUptGjuukVm0nsh2kKsrCr7AwgBArn8HG3+A+Bmg50pWOzrlX994TJIwq7TjfVmFpeWV1rbhe2tjc2t6xd/eaKk4lJg0cs1i2A6QIo4I0NNWMtBNJEA8YaQXD27HfeiRS0Vg86FFCPI4iQUOKkTaSbx9UorPIxyc9AUUv60aIcwRPL3LfLjtVZwK4SNwZKYMZ6r791e3HOOVEaMyQUh3XSbSXIakpZiQvdVNFEoSHKCIdQwXiRHnZ5IEcHhulD8NYmhIaTtTfExniSo14YDo50gM1743F/7xOqsNrL6MiSTUReLooTBnUMRynAftUEqzZyBCEJTW3QjxAEmFtMiuZENz5lxdJ87zqOlX3/rJcu5nFUQSH4AhUgAuuQA3cgTpoAAxy8AxewZv1ZL1Y79bHtLVgzWb2wR9Ynz+2r5Uw</latexit>

Here

(g/gc)
n = e�(���c)n = e�

(���c)

"2
n"2 =: e�⇤A

<latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit><latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit><latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit><latexit sha1_base64="wr88g1K/OKQA5V0D1te2Z4f9+0g="></latexit>

A := n"2
<latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit><latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit><latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit><latexit sha1_base64="EHf0ynpNeRalEm1994fEPEqunNE=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IUQRGEqhePFewHtLFstpN26WYTdjeVEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPD/mTGnH+bZyK6tr6xv5zcLW9s7unl3cb6gokRTqNOKRbPlEAWcC6pppDq1YAgl9Dk1/eDP1myOQikXiXo9j8ELSFyxglGgjde3i1cWl6IyIhFgxHomHStcuOWVnBrxM3IyUUIZa1/7q9CKahCA05USptuvE2kuJ1IxymBQ6iYKY0CHpQ9tQQUJQXjo7fYKPjdLDQSRNCY1n6u+JlIRKjUPfdIZED9SiNxX/89qJDs69lIk40SDofFGQcKwjPM0B95gEqvnYEEIlM7diOiCSUG3SKpgQ3MWXl0mjUnadsnt3WqpeZ3Hk0SE6QifIRWeoim5RDdURRY/oGb2iN+vJerHerY95a87KZg7QH1ifP8HCk6o=</latexit>

⇤ :=
�� �c

"2
<latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit><latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit><latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit><latexit sha1_base64="eAB/s7v2SMgmQq2NthVrVi1Imvc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLEkpKIJQdOPCRQX7gCaGyWTSDp1MwsykUEJ+xI2/4saFIi7ciH/jtM1CWw8MHM45lzv3+AmjUlnWt7G0vLK6tl7aKG9ube/smnv7bRmnApMWjlksuj6ShFFOWooqRrqJICjyGen4w+uJ3xkRIWnM79U4IW6E+pyGFCOlJc+sO7c6HCB4cQmdUCCcOWwmnMKCeTjPnBESJJGUxfyhlntmxapaU8BFYhekAgo0PfPTCWKcRoQrzJCUPdtKlJshoShmJC87qSQJwkPUJz1NOYqIdLPpdTk81koAw1joxxWcqr8nMhRJOY58nYyQGsh5byL+5/VSFZ67GeVJqgjHs0VhyqCK4aQqGFBBsGJjTRAWVP8V4gHSHSldaFmXYM+fvEjataptVe27eqVxVdRRAofgCJwAG5yBBrgBTdACGDyCZ/AK3own48V4Nz5m0SWjmDkAf2B8/QDNKqHH</latexit>

[Kazakov, 1986]

@ β≠βc
@ β =βc

� = �1/2
<latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit>

� = �1/3
<latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit>

String susceptibility



Ising model on 2d dynamical triangulations (DT):

the average number of vertices blows up

Z(�, g) ⇠ (gc(�)� g(�))2��
<latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit><latexit sha1_base64="wGqgZiiXfqxm7EBXH6sUyUf6ODc=">AAACGXicbZDLSgMxFIYz9VbrrerSTbAILdgyUwRdFt24rGAv2KnlTJpOQ5OZIckIZehruPFV3LhQxKWufBvTdhba+kPg4z/ncHJ+L+JMadv+tjIrq2vrG9nN3Nb2zu5efv+gqcJYEtogIQ9l2wNFOQtoQzPNaTuSFITHacsbXU3rrQcqFQuDWz2OaFeAH7ABI6CN1cvbd0XXoxpO/RJ2FRO46PfI3CqV/RRK90m17PogBEx6+YJdsWfCy+CkUECp6r38p9sPSSxooAkHpTqOHeluAlIzwukk58aKRkBG4NOOwQAEVd1kdtkEnxinjwehNC/QeOb+nkhAKDUWnukUoIdqsTY1/6t1Yj246CYsiGJNAzJfNIg51iGexoT7TFKi+dgAEMnMXzEZggSiTZg5E4KzePIyNKsVx644N2eF2mUaRxYdoWNURA46RzV0jeqogQh6RM/oFb1ZT9aL9W59zFszVjpziP7I+voB23GeWg==</latexit>

Around gc

hni = g
@

@g
logZ(�, g)

����
sing

⇠ 1

gc � g
<latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit><latexit sha1_base64="Xfxgz1cq/oZgxkrVOAYc+meUBMQ="></latexit>

Continuum limit:

Z(�, g) =
X

n

gnZn(�)
<latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit><latexit sha1_base64="65Xg287bvb1lIBJXSs/sETk5eG8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoQUoigm6EohuXFeyDNjFMppN06GQSZiZCCV278VfcuFDErV/gzr9x2mahrQcu93DOvczc4yeMSmVZ30ZhaXllda24XtrY3NreMXf3WjJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2h9cTv/1AhKQxv1OjhLgRCjkNKEZKS5552K04PlHoJKxeOjKNPA7Dew67us+MqmeWrZo1BVwkdk7KIEfDM7+cfozTiHCFGZKyZ1uJcjMkFMWMjEtOKkmC8BCFpKcpRxGRbjY9ZQyPtdKHQSx0cQWn6u+NDEVSjiJfT0ZIDeS8NxH/83qpCi7cjPIkVYTj2UNByqCK4SQX2KeCYMVGmiAsqP4rxAMkEFY6vZIOwZ4/eZG0Tmu2VbNvz8r1qzyOIjgAR6ACbHAO6uAGNEATYPAInsEreDOejBfj3fiYjRaMfGcf/IHx+QOWepjp</latexit>

[Kazakov, 1986]

@ β≠βc
@ β =βc

� = �1/2
<latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit><latexit sha1_base64="izIbXsahH0ljOnEATFRwRo0T+k0=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoBch6MVjBPOAZAm9k9lkyMzuOjMbCCHf4cWDIl79GG/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4rOs4VZTVaCxi1QxQM8EjVjPcCNZMFEMZCNYIBndTvzFkSvM4ejSjhPkSexEPOUVjJb/dQymR3JBz76LcKRTdkjsDWSZeRoqQodopfLW7MU0liwwVqHXLcxPjj1EZTgWb5NupZgnSAfZYy9IIJdP+eHb0hJxapUvCWNmKDJmpvyfGKLUeycB2SjR9vehNxf+8VmrCa3/MoyQ1LKLzRWEqiInJNAHS5YpRI0aWIFXc3kpoHxVSY3PK2xC8xZeXSb1c8tyS93BZrNxmceTgGE7gDDy4ggrcQxVqQOEJnuEV3pyh8+K8Ox/z1hUnmzmCP3A+fwB81pCX</latexit>

� = �1/3
<latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit><latexit sha1_base64="65pYBr6wExMOPXO9MG8nBcvh/C8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHdV0IsQ9OIxgnlAsoTeySQZMrO7zswGwpLv8OJBEa9+jDf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13SUKMqqNBKRagSomeAhqxpuBGvEiqEMBKsHg7uJXx8ypXkUPppRzHyJvZB3OUVjJb/VQymR3JBT7+yiXSi6JXcKski8jBQhQ6Vd+Gp1IppIFhoqUOum58bGT1EZTgUb51uJZjHSAfZY09IQJdN+Oj16TI6t0iHdSNkKDZmqvydSlFqPZGA7JZq+nvcm4n9eMzHdaz/lYZwYFtLZom4iiInIJAHS4YpRI0aWIFXc3kpoHxVSY3PK2xC8+ZcXSe285Lkl7+GyWL7N4sjBIRzBCXhwBWW4hwpUgcITPMMrvDlD58V5dz5mrUtONnMAf+B8/gB+WpCY</latexit>

String susceptibility

g ! gc
<latexit sha1_base64="7lM10BV2dng5nLUtwyP19wHd6U0=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3TpJht2X4QS+jO8eFDEq7/Gm//GbZuDtg4sDDPvsW8mzKQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco14x2mpNK9kBouRco7KFDyXqY5TULJH8Px7cx/fOLaCJU+4CTjQULjVESCUbSSH5M+KhIPGCGDesNtunOQVeKVpAEl2oP6V3+oWJ7wFJmkxviem2FQUI2CST6t9XPDM8rGNOa+pSlNuAmK+clTcmaVIYmUti9FMld/bxQ0MWaShHYyoTgyy95M/M/zc4yug0KkWY48ZYuPolwSG3OWnwyF5gzlxBLKtLC3EjaimjK0LdVsCd5y5FXSvWh6btO7v2y0bso6qnACp3AOHlxBC+6gDR1goOAZXuHNQefFeXc+FqMVp9w5hj9wPn8At7yQNw==</latexit><latexit sha1_base64="7lM10BV2dng5nLUtwyP19wHd6U0=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3TpJht2X4QS+jO8eFDEq7/Gm//GbZuDtg4sDDPvsW8mzKQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco14x2mpNK9kBouRco7KFDyXqY5TULJH8Px7cx/fOLaCJU+4CTjQULjVESCUbSSH5M+KhIPGCGDesNtunOQVeKVpAEl2oP6V3+oWJ7wFJmkxviem2FQUI2CST6t9XPDM8rGNOa+pSlNuAmK+clTcmaVIYmUti9FMld/bxQ0MWaShHYyoTgyy95M/M/zc4yug0KkWY48ZYuPolwSG3OWnwyF5gzlxBLKtLC3EjaimjK0LdVsCd5y5FXSvWh6btO7v2y0bso6qnACp3AOHlxBC+6gDR1goOAZXuHNQefFeXc+FqMVp9w5hj9wPn8At7yQNw==</latexit><latexit sha1_base64="7lM10BV2dng5nLUtwyP19wHd6U0=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3TpJht2X4QS+jO8eFDEq7/Gm//GbZuDtg4sDDPvsW8mzKQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco14x2mpNK9kBouRco7KFDyXqY5TULJH8Px7cx/fOLaCJU+4CTjQULjVESCUbSSH5M+KhIPGCGDesNtunOQVeKVpAEl2oP6V3+oWJ7wFJmkxviem2FQUI2CST6t9XPDM8rGNOa+pSlNuAmK+clTcmaVIYmUti9FMld/bxQ0MWaShHYyoTgyy95M/M/zc4yug0KkWY48ZYuPolwSG3OWnwyF5gzlxBLKtLC3EjaimjK0LdVsCd5y5FXSvWh6btO7v2y0bso6qnACp3AOHlxBC+6gDR1goOAZXuHNQefFeXc+FqMVp9w5hj9wPn8At7yQNw==</latexit><latexit sha1_base64="7lM10BV2dng5nLUtwyP19wHd6U0=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3TpJht2X4QS+jO8eFDEq7/Gm//GbZuDtg4sDDPvsW8mzKQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco14x2mpNK9kBouRco7KFDyXqY5TULJH8Px7cx/fOLaCJU+4CTjQULjVESCUbSSH5M+KhIPGCGDesNtunOQVeKVpAEl2oP6V3+oWJ7wFJmkxviem2FQUI2CST6t9XPDM8rGNOa+pSlNuAmK+clTcmaVIYmUti9FMld/bxQ0MWaShHYyoTgyy95M/M/zc4yug0KkWY48ZYuPolwSG3OWnwyF5gzlxBLKtLC3EjaimjK0LdVsCd5y5FXSvWh6btO7v2y0bso6qnACp3AOHlxBC+6gDR1goOAZXuHNQefFeXc+FqMVp9w5hj9wPn8At7yQNw==</latexit>

" ! 0
<latexit sha1_base64="Zv6kisfgndG25AaOb7RmwwWn6v0=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCp5KIoMeiF48V7Ac0oWy2m3bpZjfsbgqh1L/ixYMiXv0h3vw3btsctPXBwOO9GWbmRSln2njet1Pa2Nza3invVvb2Dw6P3OOTtpaZIrRFJJeqG2FNORO0ZZjhtJsqipOI0040vpv7nQlVmknxaPKUhgkeChYzgo2V+m41mGBFU824FCgwEnkI9d2aV/cWQOvEL0gNCjT77lcwkCRLqDCEY617vpeacIqVYYTTWSXINE0xGeMh7VkqcEJ1OF0cP0PnVhmgWCpbwqCF+ntiihOt8ySynQk2I73qzcX/vF5m4ptwykSaGSrIclGccWSfnCeBBkxRYnhuCSaK2VsRGWGFibF5VWwI/urL66R9Wfe9uv9wVWvcFnGU4RTO4AJ8uIYG3EMTWkAgh2d4hTfnyXlx3p2PZWvJKWaq8AfO5w91X5P3</latexit><latexit sha1_base64="Zv6kisfgndG25AaOb7RmwwWn6v0=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCp5KIoMeiF48V7Ac0oWy2m3bpZjfsbgqh1L/ixYMiXv0h3vw3btsctPXBwOO9GWbmRSln2njet1Pa2Nza3invVvb2Dw6P3OOTtpaZIrRFJJeqG2FNORO0ZZjhtJsqipOI0040vpv7nQlVmknxaPKUhgkeChYzgo2V+m41mGBFU824FCgwEnkI9d2aV/cWQOvEL0gNCjT77lcwkCRLqDCEY617vpeacIqVYYTTWSXINE0xGeMh7VkqcEJ1OF0cP0PnVhmgWCpbwqCF+ntiihOt8ySynQk2I73qzcX/vF5m4ptwykSaGSrIclGccWSfnCeBBkxRYnhuCSaK2VsRGWGFibF5VWwI/urL66R9Wfe9uv9wVWvcFnGU4RTO4AJ8uIYG3EMTWkAgh2d4hTfnyXlx3p2PZWvJKWaq8AfO5w91X5P3</latexit><latexit sha1_base64="Zv6kisfgndG25AaOb7RmwwWn6v0=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCp5KIoMeiF48V7Ac0oWy2m3bpZjfsbgqh1L/ixYMiXv0h3vw3btsctPXBwOO9GWbmRSln2njet1Pa2Nza3invVvb2Dw6P3OOTtpaZIrRFJJeqG2FNORO0ZZjhtJsqipOI0040vpv7nQlVmknxaPKUhgkeChYzgo2V+m41mGBFU824FCgwEnkI9d2aV/cWQOvEL0gNCjT77lcwkCRLqDCEY617vpeacIqVYYTTWSXINE0xGeMh7VkqcEJ1OF0cP0PnVhmgWCpbwqCF+ntiihOt8ySynQk2I73qzcX/vF5m4ptwykSaGSrIclGccWSfnCeBBkxRYnhuCSaK2VsRGWGFibF5VWwI/urL66R9Wfe9uv9wVWvcFnGU4RTO4AJ8uIYG3EMTWkAgh2d4hTfnyXlx3p2PZWvJKWaq8AfO5w91X5P3</latexit><latexit sha1_base64="Zv6kisfgndG25AaOb7RmwwWn6v0=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCp5KIoMeiF48V7Ac0oWy2m3bpZjfsbgqh1L/ixYMiXv0h3vw3btsctPXBwOO9GWbmRSln2njet1Pa2Nza3invVvb2Dw6P3OOTtpaZIrRFJJeqG2FNORO0ZZjhtJsqipOI0040vpv7nQlVmknxaPKUhgkeChYzgo2V+m41mGBFU824FCgwEnkI9d2aV/cWQOvEL0gNCjT77lcwkCRLqDCEY617vpeacIqVYYTTWSXINE0xGeMh7VkqcEJ1OF0cP0PnVhmgWCpbwqCF+ntiihOt8ySynQk2I73qzcX/vF5m4ptwykSaGSrIclGccWSfnCeBBkxRYnhuCSaK2VsRGWGFibF5VWwI/urL66R9Wfe9uv9wVWvcFnGU4RTO4AJ8uIYG3EMTWkAgh2d4hTfnyXlx3p2PZWvJKWaq8AfO5w91X5P3</latexit>

A
<latexit sha1_base64="HeuZL4WyXto0Jgdt1jFZ5RwqJKE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeqF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh2vSL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDKz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwc1qMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AOiCjO8=</latexit><latexit sha1_base64="HeuZL4WyXto0Jgdt1jFZ5RwqJKE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeqF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh2vSL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDKz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwc1qMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AOiCjO8=</latexit><latexit sha1_base64="HeuZL4WyXto0Jgdt1jFZ5RwqJKE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeqF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh2vSL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDKz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwc1qMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AOiCjO8=</latexit><latexit sha1_base64="HeuZL4WyXto0Jgdt1jFZ5RwqJKE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeqF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh2vSL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDKz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwc1qMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AOiCjO8=</latexit>

kept fixed

Continuum limit
/ e�⇤AA��3
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Pure Liouville gravity @ β≠βc
Liouville gravity coupled to fermion @ β =βc
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[Kazakov, 1986]

where weight of vertex

Definition via Hermitian NxN two-matrix model:
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where

Propagators:

nearest-neighbor interactions
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Definition via Hermitian NxN two-matrix model: [Kazakov, 1986]
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In the large-N limit, planar graphs survive.

h=0 for planar
h>0 for non-planar⇠ N2�2h

Definition via Hermitian NxN two-matrix model:

where

[Kazakov, 1986]
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where

Define Ising model on DT via the matrix model:

Definition via Hermitian NxN two-matrix model:

(G: a connected planar graph)

[Kazakov, 1986]
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Zero-temperature
v.s

Finite temperature



Boulatov-Kazakov potential:
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Our potential:

where

where c = e�2�

Skeleton graph

Trees are attached!
θ and linear term were introduced in 
a one-matrix model. 
[Ambjørn-Loll-Watabiki-Westra-Zohren, 2008]
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[YS-Tanaka, 2017]

[Kazakov, 1986] [Boulatov-Kazakov, 1987]
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[Fuji-YS-Watabiki, 2011]
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<latexit sha1_base64="4O6A0GesZ1+M6WVHyhPFOVXE114=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsB/YhrLZTtqlm03Y3RRK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/NUaleSwfzSRBP6IDyUPOqLHSU3dMVTLkvQvSK1fcqjsHWSVeTiqQo94rf3X7MUsjlIYJqnXHcxPjZ1QZzgROS91UY0LZiA6wY6mkEWo/m188JWdW6ZMwVrakIXP190RGI60nUWA7I2qGetmbif95ndSEN37GZZIalGyxKEwFMTGZvU/6XCEzYmIJZYrbWwkbUkWZsSGVbAje8surpHlZ9dyq93BVqd3mcRThBE7hHDy4hhrcQx0awEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AfVykG4=</latexit><latexit sha1_base64="4O6A0GesZ1+M6WVHyhPFOVXE114=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsB/YhrLZTtqlm03Y3RRK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/NUaleSwfzSRBP6IDyUPOqLHSU3dMVTLkvQvSK1fcqjsHWSVeTiqQo94rf3X7MUsjlIYJqnXHcxPjZ1QZzgROS91UY0LZiA6wY6mkEWo/m188JWdW6ZMwVrakIXP190RGI60nUWA7I2qGetmbif95ndSEN37GZZIalGyxKEwFMTGZvU/6XCEzYmIJZYrbWwkbUkWZsSGVbAje8surpHlZ9dyq93BVqd3mcRThBE7hHDy4hhrcQx0awEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AfVykG4=</latexit><latexit sha1_base64="4O6A0GesZ1+M6WVHyhPFOVXE114=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsB/YhrLZTtqlm03Y3RRK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/NUaleSwfzSRBP6IDyUPOqLHSU3dMVTLkvQvSK1fcqjsHWSVeTiqQo94rf3X7MUsjlIYJqnXHcxPjZ1QZzgROS91UY0LZiA6wY6mkEWo/m188JWdW6ZMwVrakIXP190RGI60nUWA7I2qGetmbif95ndSEN37GZZIalGyxKEwFMTGZvU/6XCEzYmIJZYrbWwkbUkWZsSGVbAje8surpHlZ9dyq93BVqd3mcRThBE7hHDy4hhrcQx0awEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AfVykG4=</latexit><latexit sha1_base64="4O6A0GesZ1+M6WVHyhPFOVXE114=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsB/YhrLZTtqlm03Y3RRK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/NUaleSwfzSRBP6IDyUPOqLHSU3dMVTLkvQvSK1fcqjsHWSVeTiqQo94rf3X7MUsjlIYJqnXHcxPjZ1QZzgROS91UY0LZiA6wY6mkEWo/m188JWdW6ZMwVrakIXP190RGI60nUWA7I2qGetmbif95ndSEN37GZZIalGyxKEwFMTGZvU/6XCEzYmIJZYrbWwkbUkWZsSGVbAje8surpHlZ9dyq93BVqd3mcRThBE7hHDy4hhrcQx0awEDCM7zCm6OdF+fd+Vi0Fpx85hj+wPn8AfVykG4=</latexit>

Boulatov-Kazakov potential: [Kazakov, 1986] [Boulatov-Kazakov, 1987]
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[YS-Tanaka, 2017]
[Fuji-YS-Watabiki, 2011]
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High temp

Low temp

[YS-Tanaka, 2017] [Ambjørn-YS-Tanaka, 2020]

3 parameters in our model:

g (weight for vertices),   c (temperature),  θ (loop-counting parameter) 
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High temp

Low temp

For fixed θ (0<θ<∞), 
get the critical curve for pure Liouville gravity

[YS-Tanaka, 2017] [Ambjørn-YS-Tanaka, 2020]

3 parameters in our model:

g (weight for vertices),   c (temperature),  θ (loop-counting parameter) 
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[YS-Tanaka, 2017] [Ambjørn-YS-Tanaka, 2020]

Liouville gravity 
coupled to fermion

Boulatov-Kazakov critical line

Ising spins are critical

c =
2
p
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3 parameters in our model:

g (weight for vertices),   c (temperature),  θ (loop-counting parameter) 
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g2
<latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit>

High temp

Low temp

Critical line for dominant trees

f(�) = � 1

�
log(4 cosh[�])

<latexit sha1_base64="rTBamcS3hHjxKomObZ+Lc4wX3oA=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCuzAkUtCNUHTjsoK9QBLKZDpph04yYWYilJC3cOOruHGhiFvd+TZO0yy09YeBn++cw5nzBwmjUtn2t7Gyura+sVnZqm7v7O7tmweHXclTgUkHc8ZFP0CSMBqTjqKKkX4iCIoCRnrB5GZW7z0QISmP79U0IX6ERjENKUZKo4FphXUvIAo1rs68UCCcOXlWgNxjfATrTQ9zOYZuwfzGwKzZll0ILhunNDVQqj0wv7whx2lEYoUZktJ17ET5GRKKYkbyqpdKkiA8QSPiahujiEg/K+7K4akmQxhyoV+sYEF/T2QoknIaBbozQmosF2sz+F/NTVV46Wc0TlJFYjxfFKYMKg5nIcEhFQQrNtUGYUH1XyEeIx2P0lFWdQjO4snLpntuObbl3DVrresyjgo4BiegDhxwAVrgFrRBB2DwCJ7BK3gznowX4934mLeuGOXMEfgj4/MHSh2evQ==</latexit><latexit sha1_base64="rTBamcS3hHjxKomObZ+Lc4wX3oA=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCuzAkUtCNUHTjsoK9QBLKZDpph04yYWYilJC3cOOruHGhiFvd+TZO0yy09YeBn++cw5nzBwmjUtn2t7Gyura+sVnZqm7v7O7tmweHXclTgUkHc8ZFP0CSMBqTjqKKkX4iCIoCRnrB5GZW7z0QISmP79U0IX6ERjENKUZKo4FphXUvIAo1rs68UCCcOXlWgNxjfATrTQ9zOYZuwfzGwKzZll0ILhunNDVQqj0wv7whx2lEYoUZktJ17ET5GRKKYkbyqpdKkiA8QSPiahujiEg/K+7K4akmQxhyoV+sYEF/T2QoknIaBbozQmosF2sz+F/NTVV46Wc0TlJFYjxfFKYMKg5nIcEhFQQrNtUGYUH1XyEeIx2P0lFWdQjO4snLpntuObbl3DVrresyjgo4BiegDhxwAVrgFrRBB2DwCJ7BK3gznowX4934mLeuGOXMEfgj4/MHSh2evQ==</latexit><latexit sha1_base64="rTBamcS3hHjxKomObZ+Lc4wX3oA=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCuzAkUtCNUHTjsoK9QBLKZDpph04yYWYilJC3cOOruHGhiFvd+TZO0yy09YeBn++cw5nzBwmjUtn2t7Gyura+sVnZqm7v7O7tmweHXclTgUkHc8ZFP0CSMBqTjqKKkX4iCIoCRnrB5GZW7z0QISmP79U0IX6ERjENKUZKo4FphXUvIAo1rs68UCCcOXlWgNxjfATrTQ9zOYZuwfzGwKzZll0ILhunNDVQqj0wv7whx2lEYoUZktJ17ET5GRKKYkbyqpdKkiA8QSPiahujiEg/K+7K4akmQxhyoV+sYEF/T2QoknIaBbozQmosF2sz+F/NTVV46Wc0TlJFYjxfFKYMKg5nIcEhFQQrNtUGYUH1XyEeIx2P0lFWdQjO4snLpntuObbl3DVrresyjgo4BiegDhxwAVrgFrRBB2DwCJ7BK3gznowX4934mLeuGOXMEfgj4/MHSh2evQ==</latexit><latexit sha1_base64="rTBamcS3hHjxKomObZ+Lc4wX3oA=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCuzAkUtCNUHTjsoK9QBLKZDpph04yYWYilJC3cOOruHGhiFvd+TZO0yy09YeBn++cw5nzBwmjUtn2t7Gyura+sVnZqm7v7O7tmweHXclTgUkHc8ZFP0CSMBqTjqKKkX4iCIoCRnrB5GZW7z0QISmP79U0IX6ERjENKUZKo4FphXUvIAo1rs68UCCcOXlWgNxjfATrTQ9zOYZuwfzGwKzZll0ILhunNDVQqj0wv7whx2lEYoUZktJ17ET5GRKKYkbyqpdKkiA8QSPiahujiEg/K+7K4akmQxhyoV+sYEF/T2QoknIaBbozQmosF2sz+F/NTVV46Wc0TlJFYjxfFKYMKg5nIcEhFQQrNtUGYUH1XyEeIx2P0lFWdQjO4snLpntuObbl3DVrresyjgo4BiegDhxwAVrgFrRBB2DwCJ7BK3gznowX4934mLeuGOXMEfgj4/MHSh2evQ==</latexit>

c = 1� 2
p

g2
<latexit sha1_base64="bzzFwDJAQSV2tLgBb7ozOzbHhP0=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoJVgEL5akCHoRil48VrAf0May2W7bpZtN3J0INfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEsuEbX/bZyK6tr6xv5zcLW9s5u0d7bb+goUZTVaSQi1QqIZoJLVkeOgrVixUgYCNYMRtdTv/nIlOaRvMNxzPyQDCTvc0rQSF27SC+900pHPyhMB/eVSdcuuWV3BmeZeBkpQYZa1/7q9CKahEwiFUTrtufG6KdEIaeCTQqdRLOY0BEZsLahkoRM++ns8IlzbJSe04+UKYnOTP09kZJQ63EYmM6Q4FAvelPxP6+dYP/CT7mME2SSzhf1E+Fg5ExTcHpcMYpibAihiptbHTokilA0WRVMCN7iy8ukUSl7btm7PStVr7I48nAIR3ACHpxDFW6gBnWgkMAzvMKb9WS9WO/Wx7w1Z2UzB/AH1ucPzAKShg==</latexit><latexit sha1_base64="bzzFwDJAQSV2tLgBb7ozOzbHhP0=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoJVgEL5akCHoRil48VrAf0May2W7bpZtN3J0INfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEsuEbX/bZyK6tr6xv5zcLW9s5u0d7bb+goUZTVaSQi1QqIZoJLVkeOgrVixUgYCNYMRtdTv/nIlOaRvMNxzPyQDCTvc0rQSF27SC+900pHPyhMB/eVSdcuuWV3BmeZeBkpQYZa1/7q9CKahEwiFUTrtufG6KdEIaeCTQqdRLOY0BEZsLahkoRM++ns8IlzbJSe04+UKYnOTP09kZJQ63EYmM6Q4FAvelPxP6+dYP/CT7mME2SSzhf1E+Fg5ExTcHpcMYpibAihiptbHTokilA0WRVMCN7iy8ukUSl7btm7PStVr7I48nAIR3ACHpxDFW6gBnWgkMAzvMKb9WS9WO/Wx7w1Z2UzB/AH1ucPzAKShg==</latexit><latexit sha1_base64="bzzFwDJAQSV2tLgBb7ozOzbHhP0=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoJVgEL5akCHoRil48VrAf0May2W7bpZtN3J0INfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEsuEbX/bZyK6tr6xv5zcLW9s5u0d7bb+goUZTVaSQi1QqIZoJLVkeOgrVixUgYCNYMRtdTv/nIlOaRvMNxzPyQDCTvc0rQSF27SC+900pHPyhMB/eVSdcuuWV3BmeZeBkpQYZa1/7q9CKahEwiFUTrtufG6KdEIaeCTQqdRLOY0BEZsLahkoRM++ns8IlzbJSe04+UKYnOTP09kZJQ63EYmM6Q4FAvelPxP6+dYP/CT7mME2SSzhf1E+Fg5ExTcHpcMYpibAihiptbHTokilA0WRVMCN7iy8ukUSl7btm7PStVr7I48nAIR3ACHpxDFW6gBnWgkMAzvMKb9WS9WO/Wx7w1Z2UzB/AH1ucPzAKShg==</latexit><latexit sha1_base64="bzzFwDJAQSV2tLgBb7ozOzbHhP0=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoJVgEL5akCHoRil48VrAf0May2W7bpZtN3J0INfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEsuEbX/bZyK6tr6xv5zcLW9s5u0d7bb+goUZTVaSQi1QqIZoJLVkeOgrVixUgYCNYMRtdTv/nIlOaRvMNxzPyQDCTvc0rQSF27SC+900pHPyhMB/eVSdcuuWV3BmeZeBkpQYZa1/7q9CKahEwiFUTrtufG6KdEIaeCTQqdRLOY0BEZsLahkoRM++ns8IlzbJSe04+UKYnOTP09kZJQ63EYmM6Q4FAvelPxP6+dYP/CT7mME2SSzhf1E+Fg5ExTcHpcMYpibAihiptbHTokilA0WRVMCN7iy8ukUSl7btm7PStVr7I48nAIR3ACHpxDFW6gBnWgkMAzvMKb9WS9WO/Wx7w1Z2UzB/AH1ucPzAKShg==</latexit>

free energy:

nprop = 1
<latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit>

nprop = 1
<latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit>

[YS-Tanaka, 2017] [Ambjørn-YS-Tanaka, 2020]

3 parameters in our model:

g (weight for vertices),   c (temperature),  θ (loop-counting parameter) 



Phase diagram  
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Curves w/ θ fixed
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Tuning θ to 0, one can 
reach the point where 
both spins & trees are 
critical

[YS-Tanaka, 2017] [Ambjørn-YS-Tanaka, 2020]

3 parameters in our model:

g (weight for vertices),   c (temperature),  θ (loop-counting parameter) 



Continuum limit around the zero temperature 
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<latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit>

nprop = 1
<latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit>

nskel = 1
<latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit>

g = gc(✓)e
�⇤"2

<latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit>

c = cc(✓)
<latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit>

✓ = ⇥a"
a

<latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit>

Scaling of parameters:

(0 < a  3)
<latexit sha1_base64="UbDwm3wA6bXF66I6R7Zv+wqyqvU=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhBiE+5U0MIiaGMZwXxAcoS9zSRZsrd37u4FwpHfYWOhiK0/xs5/4ya5QhMfDDzem2FmXhALro3rfjsrq2vrG5u5rfz2zu7efuHgsK6jRDGssUhEqhlQjYJLrBluBDZjhTQMBDaC4d3Ub4xQaR7JRzOO0Q9pX/IeZ9RYyS+55IZQ0hZILs46haJbdmcgy8TLSBEyVDuFr3Y3YkmI0jBBtW55bmz8lCrDmcBJvp1ojCkb0j62LJU0RO2ns6Mn5NQqXdKLlC1pyEz9PZHSUOtxGNjOkJqBXvSm4n9eKzG9az/lMk4MSjZf1EsEMRGZJkC6XCEzYmwJZYrbWwkbUEWZsTnlbQje4svLpH5e9tyy93BZrNxmceTgGE6gBB5cQQXuoQo1YPAEz/AKb87IeXHenY9564qTzRzBHzifP4Wwj/o=</latexit><latexit sha1_base64="UbDwm3wA6bXF66I6R7Zv+wqyqvU=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhBiE+5U0MIiaGMZwXxAcoS9zSRZsrd37u4FwpHfYWOhiK0/xs5/4ya5QhMfDDzem2FmXhALro3rfjsrq2vrG5u5rfz2zu7efuHgsK6jRDGssUhEqhlQjYJLrBluBDZjhTQMBDaC4d3Ub4xQaR7JRzOO0Q9pX/IeZ9RYyS+55IZQ0hZILs46haJbdmcgy8TLSBEyVDuFr3Y3YkmI0jBBtW55bmz8lCrDmcBJvp1ojCkb0j62LJU0RO2ns6Mn5NQqXdKLlC1pyEz9PZHSUOtxGNjOkJqBXvSm4n9eKzG9az/lMk4MSjZf1EsEMRGZJkC6XCEzYmwJZYrbWwkbUEWZsTnlbQje4svLpH5e9tyy93BZrNxmceTgGE6gBB5cQQXuoQo1YPAEz/AKb87IeXHenY9564qTzRzBHzifP4Wwj/o=</latexit><latexit sha1_base64="UbDwm3wA6bXF66I6R7Zv+wqyqvU=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhBiE+5U0MIiaGMZwXxAcoS9zSRZsrd37u4FwpHfYWOhiK0/xs5/4ya5QhMfDDzem2FmXhALro3rfjsrq2vrG5u5rfz2zu7efuHgsK6jRDGssUhEqhlQjYJLrBluBDZjhTQMBDaC4d3Ub4xQaR7JRzOO0Q9pX/IeZ9RYyS+55IZQ0hZILs46haJbdmcgy8TLSBEyVDuFr3Y3YkmI0jBBtW55bmz8lCrDmcBJvp1ojCkb0j62LJU0RO2ns6Mn5NQqXdKLlC1pyEz9PZHSUOtxGNjOkJqBXvSm4n9eKzG9az/lMk4MSjZf1EsEMRGZJkC6XCEzYmwJZYrbWwkbUEWZsTnlbQje4svLpH5e9tyy93BZrNxmceTgGE6gBB5cQQXuoQo1YPAEz/AKb87IeXHenY9564qTzRzBHzifP4Wwj/o=</latexit><latexit sha1_base64="UbDwm3wA6bXF66I6R7Zv+wqyqvU=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhBiE+5U0MIiaGMZwXxAcoS9zSRZsrd37u4FwpHfYWOhiK0/xs5/4ya5QhMfDDzem2FmXhALro3rfjsrq2vrG5u5rfz2zu7efuHgsK6jRDGssUhEqhlQjYJLrBluBDZjhTQMBDaC4d3Ub4xQaR7JRzOO0Q9pX/IeZ9RYyS+55IZQ0hZILs46haJbdmcgy8TLSBEyVDuFr3Y3YkmI0jBBtW55bmz8lCrDmcBJvp1ojCkb0j62LJU0RO2ns6Mn5NQqXdKLlC1pyEz9PZHSUOtxGNjOkJqBXvSm4n9eKzG9az/lMk4MSjZf1EsEMRGZJkC6XCEzYmwJZYrbWwkbUEWZsTnlbQje4svLpH5e9tyy93BZrNxmceTgGE6gBB5cQQXuoQo1YPAEz/AKb87IeXHenY9564qTzRzBHzifP4Wwj/o=</latexit>



Continuum limit around the zero temperature 
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<latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit>

g2
<latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit>

nprop = 1
<latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit>

nskel = 1
<latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit>

g = gc(✓)e
�⇤"2

<latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit>

c = cc(✓)
<latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit>

✓ = ⇥a"
a

<latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit>

Scaling of parameters:

(g/gc)
n = e�⇤n"2 = e�⇤A

<latexit sha1_base64="9NoLIDD2Ygvfzll57SsptyLo108=">AAACInicbVDLSgMxFM3UV62vUZdugkWoC+tMEdSFUHXjwkUF+4C+yKS3bWgmMySZQhn6LW78FTcuFHUl+DGmj4VtPRA4nHMPN/d4IWdKO863lVhaXlldS66nNja3tnfs3b2SCiJJoUgDHsiKRxRwJqComeZQCSUQ3+NQ9nq3I7/cB6lYIB71IIS6TzqCtRkl2khN+zLTOe006XFD4CsMjfikdm/CLYIFrvWJhFAxHohGbpiata+HTTvtZJ0x8CJxpySNpig07c9aK6CRD0JTTpSquk6o6zGRmlEOw1QtUhAS2iMdqBoqiA+qHo9PHOIjo7RwO5DmCY3H6t9ETHylBr5nJn2iu2reG4n/edVIty/qMRNhpEHQyaJ2xLEO8Kgv3GISqOYDQwiVzPwV0y6RhGrTasqU4M6fvEhKuazrZN2Hs3T+ZlpHEh2gQ5RBLjpHeXSHCqiIKHpCL+gNvVvP1qv1YX1NRhPWNLOPZmD9/AKu1aHt</latexit><latexit sha1_base64="9NoLIDD2Ygvfzll57SsptyLo108=">AAACInicbVDLSgMxFM3UV62vUZdugkWoC+tMEdSFUHXjwkUF+4C+yKS3bWgmMySZQhn6LW78FTcuFHUl+DGmj4VtPRA4nHMPN/d4IWdKO863lVhaXlldS66nNja3tnfs3b2SCiJJoUgDHsiKRxRwJqComeZQCSUQ3+NQ9nq3I7/cB6lYIB71IIS6TzqCtRkl2khN+zLTOe006XFD4CsMjfikdm/CLYIFrvWJhFAxHohGbpiata+HTTvtZJ0x8CJxpySNpig07c9aK6CRD0JTTpSquk6o6zGRmlEOw1QtUhAS2iMdqBoqiA+qHo9PHOIjo7RwO5DmCY3H6t9ETHylBr5nJn2iu2reG4n/edVIty/qMRNhpEHQyaJ2xLEO8Kgv3GISqOYDQwiVzPwV0y6RhGrTasqU4M6fvEhKuazrZN2Hs3T+ZlpHEh2gQ5RBLjpHeXSHCqiIKHpCL+gNvVvP1qv1YX1NRhPWNLOPZmD9/AKu1aHt</latexit><latexit sha1_base64="9NoLIDD2Ygvfzll57SsptyLo108=">AAACInicbVDLSgMxFM3UV62vUZdugkWoC+tMEdSFUHXjwkUF+4C+yKS3bWgmMySZQhn6LW78FTcuFHUl+DGmj4VtPRA4nHMPN/d4IWdKO863lVhaXlldS66nNja3tnfs3b2SCiJJoUgDHsiKRxRwJqComeZQCSUQ3+NQ9nq3I7/cB6lYIB71IIS6TzqCtRkl2khN+zLTOe006XFD4CsMjfikdm/CLYIFrvWJhFAxHohGbpiata+HTTvtZJ0x8CJxpySNpig07c9aK6CRD0JTTpSquk6o6zGRmlEOw1QtUhAS2iMdqBoqiA+qHo9PHOIjo7RwO5DmCY3H6t9ETHylBr5nJn2iu2reG4n/edVIty/qMRNhpEHQyaJ2xLEO8Kgv3GISqOYDQwiVzPwV0y6RhGrTasqU4M6fvEhKuazrZN2Hs3T+ZlpHEh2gQ5RBLjpHeXSHCqiIKHpCL+gNvVvP1qv1YX1NRhPWNLOPZmD9/AKu1aHt</latexit><latexit sha1_base64="9NoLIDD2Ygvfzll57SsptyLo108=">AAACInicbVDLSgMxFM3UV62vUZdugkWoC+tMEdSFUHXjwkUF+4C+yKS3bWgmMySZQhn6LW78FTcuFHUl+DGmj4VtPRA4nHMPN/d4IWdKO863lVhaXlldS66nNja3tnfs3b2SCiJJoUgDHsiKRxRwJqComeZQCSUQ3+NQ9nq3I7/cB6lYIB71IIS6TzqCtRkl2khN+zLTOe006XFD4CsMjfikdm/CLYIFrvWJhFAxHohGbpiata+HTTvtZJ0x8CJxpySNpig07c9aK6CRD0JTTpSquk6o6zGRmlEOw1QtUhAS2iMdqBoqiA+qHo9PHOIjo7RwO5DmCY3H6t9ETHylBr5nJn2iu2reG4n/edVIty/qMRNhpEHQyaJ2xLEO8Kgv3GISqOYDQwiVzPwV0y6RhGrTasqU4M6fvEhKuazrZN2Hs3T+ZlpHEh2gQ5RBLjpHeXSHCqiIKHpCL+gNvVvP1qv1YX1NRhPWNLOPZmD9/AKu1aHt</latexit>

(0 < a  3)
<latexit sha1_base64="UbDwm3wA6bXF66I6R7Zv+wqyqvU=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhBiE+5U0MIiaGMZwXxAcoS9zSRZsrd37u4FwpHfYWOhiK0/xs5/4ya5QhMfDDzem2FmXhALro3rfjsrq2vrG5u5rfz2zu7efuHgsK6jRDGssUhEqhlQjYJLrBluBDZjhTQMBDaC4d3Ub4xQaR7JRzOO0Q9pX/IeZ9RYyS+55IZQ0hZILs46haJbdmcgy8TLSBEyVDuFr3Y3YkmI0jBBtW55bmz8lCrDmcBJvp1ojCkb0j62LJU0RO2ns6Mn5NQqXdKLlC1pyEz9PZHSUOtxGNjOkJqBXvSm4n9eKzG9az/lMk4MSjZf1EsEMRGZJkC6XCEzYmwJZYrbWwkbUEWZsTnlbQje4svLpH5e9tyy93BZrNxmceTgGE6gBB5cQQXuoQo1YPAEz/AKb87IeXHenY9564qTzRzBHzifP4Wwj/o=</latexit><latexit sha1_base64="UbDwm3wA6bXF66I6R7Zv+wqyqvU=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhBiE+5U0MIiaGMZwXxAcoS9zSRZsrd37u4FwpHfYWOhiK0/xs5/4ya5QhMfDDzem2FmXhALro3rfjsrq2vrG5u5rfz2zu7efuHgsK6jRDGssUhEqhlQjYJLrBluBDZjhTQMBDaC4d3Ub4xQaR7JRzOO0Q9pX/IeZ9RYyS+55IZQ0hZILs46haJbdmcgy8TLSBEyVDuFr3Y3YkmI0jBBtW55bmz8lCrDmcBJvp1ojCkb0j62LJU0RO2ns6Mn5NQqXdKLlC1pyEz9PZHSUOtxGNjOkJqBXvSm4n9eKzG9az/lMk4MSjZf1EsEMRGZJkC6XCEzYmwJZYrbWwkbUEWZsTnlbQje4svLpH5e9tyy93BZrNxmceTgGE6gBB5cQQXuoQo1YPAEz/AKb87IeXHenY9564qTzRzBHzifP4Wwj/o=</latexit><latexit sha1_base64="UbDwm3wA6bXF66I6R7Zv+wqyqvU=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhBiE+5U0MIiaGMZwXxAcoS9zSRZsrd37u4FwpHfYWOhiK0/xs5/4ya5QhMfDDzem2FmXhALro3rfjsrq2vrG5u5rfz2zu7efuHgsK6jRDGssUhEqhlQjYJLrBluBDZjhTQMBDaC4d3Ub4xQaR7JRzOO0Q9pX/IeZ9RYyS+55IZQ0hZILs46haJbdmcgy8TLSBEyVDuFr3Y3YkmI0jBBtW55bmz8lCrDmcBJvp1ojCkb0j62LJU0RO2ns6Mn5NQqXdKLlC1pyEz9PZHSUOtxGNjOkJqBXvSm4n9eKzG9az/lMk4MSjZf1EsEMRGZJkC6XCEzYmwJZYrbWwkbUEWZsTnlbQje4svLpH5e9tyy93BZrNxmceTgGE6gBB5cQQXuoQo1YPAEz/AKb87IeXHenY9564qTzRzBHzifP4Wwj/o=</latexit><latexit sha1_base64="UbDwm3wA6bXF66I6R7Zv+wqyqvU=">AAAB9HicbVA9SwNBEJ3zM8avqKXNYhBiE+5U0MIiaGMZwXxAcoS9zSRZsrd37u4FwpHfYWOhiK0/xs5/4ya5QhMfDDzem2FmXhALro3rfjsrq2vrG5u5rfz2zu7efuHgsK6jRDGssUhEqhlQjYJLrBluBDZjhTQMBDaC4d3Ub4xQaR7JRzOO0Q9pX/IeZ9RYyS+55IZQ0hZILs46haJbdmcgy8TLSBEyVDuFr3Y3YkmI0jBBtW55bmz8lCrDmcBJvp1ojCkb0j62LJU0RO2ns6Mn5NQqXdKLlC1pyEz9PZHSUOtxGNjOkJqBXvSm4n9eKzG9az/lMk4MSjZf1EsEMRGZJkC6XCEzYmwJZYrbWwkbUEWZsTnlbQje4svLpH5e9tyy93BZrNxmceTgGE6gBB5cQQXuoQo1YPAEz/AKb87IeXHenY9564qTzRzBHzifP4Wwj/o=</latexit>



Continuum limit around the zero temperature 
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<latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit>

g2
<latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit>

nprop = 1
<latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit>

nskel = 1
<latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit>

g = gc(✓)e
�⇤"2

<latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit>

c = cc(✓)
<latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit>

✓ = ⇥a"
a

<latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit>

Scaling of parameters:

(a = 3)
<latexit sha1_base64="KLAPtWUy3UOiD4AMktpHR+bHCzU=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSLUS0lU0ItQ9OKxgv2ANpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMCxIpDLrut7Oyura+sVnYKm7v7O7tlw4OmyZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0d3Ubz1xbUSsHnGccD+iAyVCwShaqVGhNxdnvVLZrbozkGXi5aQMOeq90le3H7M04gqZpMZ0PDdBP6MaBZN8UuymhieUjeiAdyxVNOLGz2bHTsipVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jnpC80ZyrEllGlhbyVsSDVlaPMp2hC8xZeXSfO86rlV7+GyXLvN4yjAMZxABTy4ghrcQx0awEDAM7zCm6OcF+fd+Zi3rjj5zBH8gfP5A34Ljc4=</latexit><latexit sha1_base64="KLAPtWUy3UOiD4AMktpHR+bHCzU=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSLUS0lU0ItQ9OKxgv2ANpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMCxIpDLrut7Oyura+sVnYKm7v7O7tlw4OmyZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0d3Ubz1xbUSsHnGccD+iAyVCwShaqVGhNxdnvVLZrbozkGXi5aQMOeq90le3H7M04gqZpMZ0PDdBP6MaBZN8UuymhieUjeiAdyxVNOLGz2bHTsipVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jnpC80ZyrEllGlhbyVsSDVlaPMp2hC8xZeXSfO86rlV7+GyXLvN4yjAMZxABTy4ghrcQx0awEDAM7zCm6OcF+fd+Zi3rjj5zBH8gfP5A34Ljc4=</latexit><latexit sha1_base64="KLAPtWUy3UOiD4AMktpHR+bHCzU=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSLUS0lU0ItQ9OKxgv2ANpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMCxIpDLrut7Oyura+sVnYKm7v7O7tlw4OmyZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0d3Ubz1xbUSsHnGccD+iAyVCwShaqVGhNxdnvVLZrbozkGXi5aQMOeq90le3H7M04gqZpMZ0PDdBP6MaBZN8UuymhieUjeiAdyxVNOLGz2bHTsipVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jnpC80ZyrEllGlhbyVsSDVlaPMp2hC8xZeXSfO86rlV7+GyXLvN4yjAMZxABTy4ghrcQx0awEDAM7zCm6OcF+fd+Zi3rjj5zBH8gfP5A34Ljc4=</latexit><latexit sha1_base64="KLAPtWUy3UOiD4AMktpHR+bHCzU=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSLUS0lU0ItQ9OKxgv2ANpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMCxIpDLrut7Oyura+sVnYKm7v7O7tlw4OmyZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0d3Ubz1xbUSsHnGccD+iAyVCwShaqVGhNxdnvVLZrbozkGXi5aQMOeq90le3H7M04gqZpMZ0PDdBP6MaBZN8UuymhieUjeiAdyxVNOLGz2bHTsipVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jnpC80ZyrEllGlhbyVsSDVlaPMp2hC8xZeXSfO86rlV7+GyXLvN4yjAMZxABTy4ghrcQx0awEDAM7zCm6OcF+fd+Zi3rjj5zBH8gfP5A34Ljc4=</latexit>

IN (⇤tree,⇥) =

Z
D�+D�� e�NtrW (�+,��)

<latexit sha1_base64="SzMfnhyyAiwlvMtrnA+RjPB+Gdo="></latexit><latexit sha1_base64="SzMfnhyyAiwlvMtrnA+RjPB+Gdo="></latexit><latexit sha1_base64="SzMfnhyyAiwlvMtrnA+RjPB+Gdo="></latexit><latexit sha1_base64="SzMfnhyyAiwlvMtrnA+RjPB+Gdo="></latexit>

W =
1

⇥

✓
⇤tree

2
(�+ + ��)�

1

6
(�3

+ + �3
�)�

⇥1/3

2⇥ 51/3
�+��

◆

<latexit sha1_base64="VlfObH071Q608mf/StvCLCeVpo0="></latexit><latexit sha1_base64="VlfObH071Q608mf/StvCLCeVpo0="></latexit><latexit sha1_base64="VlfObH071Q608mf/StvCLCeVpo0="></latexit><latexit sha1_base64="VlfObH071Q608mf/StvCLCeVpo0="></latexit>

⇤tree := ⇤+
27

4⇥ 52/3
⇥2/3

<latexit sha1_base64="wuRw8RUBwYYw81hFq2fbEBoQFMc="></latexit><latexit sha1_base64="wuRw8RUBwYYw81hFq2fbEBoQFMc="></latexit><latexit sha1_base64="wuRw8RUBwYYw81hFq2fbEBoQFMc="></latexit><latexit sha1_base64="wuRw8RUBwYYw81hFq2fbEBoQFMc="></latexit>

Continuum two-matrix model:

nprop ⇠ 1

"2
<latexit sha1_base64="VCVRNktXJ6LGJFL2vKgO2R/6AdY=">AAACDnicbVDLSgMxFM34rPU16tJNsBRclZki6LLoxmUF+4BOHTJppg3NJCHJFMowX+DGX3HjQhG3rt35N6btLLT1wIXDOfdy7z2RZFQbz/t21tY3Nre2Szvl3b39g0P36LitRaowaWHBhOpGSBNGOWkZahjpSkVQEjHSicY3M78zIUpTwe/NVJJ+goacxhQjY6XQrfIwk0rIHAaaJjCIFcKZn2fBBCkiNWWCP9Tz0K14NW8OuEr8glRAgWbofgUDgdOEcIMZ0rrne9L0M6QMxYzk5SDVRCI8RkPSs5SjhOh+Nn8nh1WrDGAslC1u4Fz9PZGhROtpEtnOBJmRXvZm4n9eLzXxVT+jXKaGcLxYFKcMGgFn2cABVQQbNrUEYUXtrRCPkE3E2ATLNgR/+eVV0q7XfK/m311UGtdFHCVwCs7AOfDBJWiAW9AELYDBI3gGr+DNeXJenHfnY9G65hQzJ+APnM8fMU2c0A==</latexit><latexit sha1_base64="VCVRNktXJ6LGJFL2vKgO2R/6AdY=">AAACDnicbVDLSgMxFM34rPU16tJNsBRclZki6LLoxmUF+4BOHTJppg3NJCHJFMowX+DGX3HjQhG3rt35N6btLLT1wIXDOfdy7z2RZFQbz/t21tY3Nre2Szvl3b39g0P36LitRaowaWHBhOpGSBNGOWkZahjpSkVQEjHSicY3M78zIUpTwe/NVJJ+goacxhQjY6XQrfIwk0rIHAaaJjCIFcKZn2fBBCkiNWWCP9Tz0K14NW8OuEr8glRAgWbofgUDgdOEcIMZ0rrne9L0M6QMxYzk5SDVRCI8RkPSs5SjhOh+Nn8nh1WrDGAslC1u4Fz9PZGhROtpEtnOBJmRXvZm4n9eLzXxVT+jXKaGcLxYFKcMGgFn2cABVQQbNrUEYUXtrRCPkE3E2ATLNgR/+eVV0q7XfK/m311UGtdFHCVwCs7AOfDBJWiAW9AELYDBI3gGr+DNeXJenHfnY9G65hQzJ+APnM8fMU2c0A==</latexit><latexit sha1_base64="VCVRNktXJ6LGJFL2vKgO2R/6AdY=">AAACDnicbVDLSgMxFM34rPU16tJNsBRclZki6LLoxmUF+4BOHTJppg3NJCHJFMowX+DGX3HjQhG3rt35N6btLLT1wIXDOfdy7z2RZFQbz/t21tY3Nre2Szvl3b39g0P36LitRaowaWHBhOpGSBNGOWkZahjpSkVQEjHSicY3M78zIUpTwe/NVJJ+goacxhQjY6XQrfIwk0rIHAaaJjCIFcKZn2fBBCkiNWWCP9Tz0K14NW8OuEr8glRAgWbofgUDgdOEcIMZ0rrne9L0M6QMxYzk5SDVRCI8RkPSs5SjhOh+Nn8nh1WrDGAslC1u4Fz9PZGhROtpEtnOBJmRXvZm4n9eLzXxVT+jXKaGcLxYFKcMGgFn2cABVQQbNrUEYUXtrRCPkE3E2ATLNgR/+eVV0q7XfK/m311UGtdFHCVwCs7AOfDBJWiAW9AELYDBI3gGr+DNeXJenHfnY9G65hQzJ+APnM8fMU2c0A==</latexit><latexit sha1_base64="VCVRNktXJ6LGJFL2vKgO2R/6AdY=">AAACDnicbVDLSgMxFM34rPU16tJNsBRclZki6LLoxmUF+4BOHTJppg3NJCHJFMowX+DGX3HjQhG3rt35N6btLLT1wIXDOfdy7z2RZFQbz/t21tY3Nre2Szvl3b39g0P36LitRaowaWHBhOpGSBNGOWkZahjpSkVQEjHSicY3M78zIUpTwe/NVJJ+goacxhQjY6XQrfIwk0rIHAaaJjCIFcKZn2fBBCkiNWWCP9Tz0K14NW8OuEr8glRAgWbofgUDgdOEcIMZ0rrne9L0M6QMxYzk5SDVRCI8RkPSs5SjhOh+Nn8nh1WrDGAslC1u4Fz9PZGhROtpEtnOBJmRXvZm4n9eLzXxVT+jXKaGcLxYFKcMGgFn2cABVQQbNrUEYUXtrRCPkE3E2ATLNgR/+eVV0q7XfK/m311UGtdFHCVwCs7AOfDBJWiAW9AELYDBI3gGr+DNeXJenHfnY9G65hQzJ+APnM8fMU2c0A==</latexit>

nskel ⇠ O(1)
<latexit sha1_base64="lPKhE9VyKVcKh/RJaDRHDQLkgn4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GXRjTsr2Ac0IUymk3bozCTMTIQSsnHjr7hxoYhb/8Gdf+OkzUJbD1w4nHMv994TJowq7Tjf1tLyyuraemWjurm1vbNr7+13VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H14XffSBS0Vjc60lCfI6GgkYUI22kwD4SQabGhOXQU5RDjyM9wohlt3ndPQ3smtNwpoCLxC1JDZRoBfaXN4hxyonQmCGl+q6TaD9DUlPMSF71UkUShMdoSPqGCsSJ8rPpFzk8McoARrE0JTScqr8nMsSVmvDQdBZXqnmvEP/z+qmOLv2MiiTVRODZoihlUMewiAQOqCRYs4khCEtqboV4hCTC2gRXNSG48y8vks5Zw3Ua7t15rXlVxlEBh+AY1IELLkAT3IAWaAMMHsEzeAVv1pP1Yr1bH7PWJaucOQB/YH3+ANMgmBs=</latexit><latexit sha1_base64="lPKhE9VyKVcKh/RJaDRHDQLkgn4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GXRjTsr2Ac0IUymk3bozCTMTIQSsnHjr7hxoYhb/8Gdf+OkzUJbD1w4nHMv994TJowq7Tjf1tLyyuraemWjurm1vbNr7+13VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H14XffSBS0Vjc60lCfI6GgkYUI22kwD4SQabGhOXQU5RDjyM9wohlt3ndPQ3smtNwpoCLxC1JDZRoBfaXN4hxyonQmCGl+q6TaD9DUlPMSF71UkUShMdoSPqGCsSJ8rPpFzk8McoARrE0JTScqr8nMsSVmvDQdBZXqnmvEP/z+qmOLv2MiiTVRODZoihlUMewiAQOqCRYs4khCEtqboV4hCTC2gRXNSG48y8vks5Zw3Ua7t15rXlVxlEBh+AY1IELLkAT3IAWaAMMHsEzeAVv1pP1Yr1bH7PWJaucOQB/YH3+ANMgmBs=</latexit><latexit sha1_base64="lPKhE9VyKVcKh/RJaDRHDQLkgn4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GXRjTsr2Ac0IUymk3bozCTMTIQSsnHjr7hxoYhb/8Gdf+OkzUJbD1w4nHMv994TJowq7Tjf1tLyyuraemWjurm1vbNr7+13VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H14XffSBS0Vjc60lCfI6GgkYUI22kwD4SQabGhOXQU5RDjyM9wohlt3ndPQ3smtNwpoCLxC1JDZRoBfaXN4hxyonQmCGl+q6TaD9DUlPMSF71UkUShMdoSPqGCsSJ8rPpFzk8McoARrE0JTScqr8nMsSVmvDQdBZXqnmvEP/z+qmOLv2MiiTVRODZoihlUMewiAQOqCRYs4khCEtqboV4hCTC2gRXNSG48y8vks5Zw3Ua7t15rXlVxlEBh+AY1IELLkAT3IAWaAMMHsEzeAVv1pP1Yr1bH7PWJaucOQB/YH3+ANMgmBs=</latexit><latexit sha1_base64="lPKhE9VyKVcKh/RJaDRHDQLkgn4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GXRjTsr2Ac0IUymk3bozCTMTIQSsnHjr7hxoYhb/8Gdf+OkzUJbD1w4nHMv994TJowq7Tjf1tLyyuraemWjurm1vbNr7+13VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H14XffSBS0Vjc60lCfI6GgkYUI22kwD4SQabGhOXQU5RDjyM9wohlt3ndPQ3smtNwpoCLxC1JDZRoBfaXN4hxyonQmCGl+q6TaD9DUlPMSF71UkUShMdoSPqGCsSJ8rPpFzk8McoARrE0JTScqr8nMsSVmvDQdBZXqnmvEP/z+qmOLv2MiiTVRODZoihlUMewiAQOqCRYs4khCEtqboV4hCTC2gRXNSG48y8vks5Zw3Ua7t15rXlVxlEBh+AY1IELLkAT3IAWaAMMHsEzeAVv1pP1Yr1bH7PWJaucOQB/YH3+ANMgmBs=</latexit>



Continuum limit around the zero temperature 
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<latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit>

g2
<latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit>

nprop = 1
<latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit>

nskel = 1
<latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit>

g = gc(✓)e
�⇤"2

<latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit>

c = cc(✓)
<latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit>

✓ = ⇥a"
a

<latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit>

Scaling of parameters:

(0 < a < 3)
<latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit><latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit><latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit><latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit>

Skeleton and tree graphs as well as spins are all critical

nskel ⇠
1

"2�2a/3
<latexit sha1_base64="NGVoanNdeFnsm0w0dKinxqkQpew=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwoTWpgi6LblxWsA9oaplMb9qhk0mYmRRKyE+48VfcuFDEreDOv3H6WGjrgQuHc+7l3nv8mDOlHefbyi0tr6yu5dcLG5tb2zv27l5dRYmkUKMRj2TTJwo4E1DTTHNoxhJI6HNo+IObsd8YglQsEvd6FEM7JD3BAkaJNlLHPhGdVA2AZ9hTLMReIAlN3Sz1hkRCrBiPxENaPi2Ts/Ms69hFp+RMgBeJOyNFNEO1Y3953YgmIQhNOVGq5TqxbqdEakY5ZAUvURATOiA9aBkqSAiqnU6+yvCRUbo4iKQpofFE/T2RklCpUeibzpDovpr3xuJ/XivRwVU7ZSJONAg6XRQkHOsIjyPCXSaBaj4yhFDJzK2Y9okJRpsgCyYEd/7lRVIvl1yn5N5dFCvXszjy6AAdomPkoktUQbeoimqIokf0jF7Rm/VkvVjv1se0NWfNZvbRH1ifP7RTnx4=</latexit><latexit sha1_base64="NGVoanNdeFnsm0w0dKinxqkQpew=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwoTWpgi6LblxWsA9oaplMb9qhk0mYmRRKyE+48VfcuFDEreDOv3H6WGjrgQuHc+7l3nv8mDOlHefbyi0tr6yu5dcLG5tb2zv27l5dRYmkUKMRj2TTJwo4E1DTTHNoxhJI6HNo+IObsd8YglQsEvd6FEM7JD3BAkaJNlLHPhGdVA2AZ9hTLMReIAlN3Sz1hkRCrBiPxENaPi2Ts/Ms69hFp+RMgBeJOyNFNEO1Y3953YgmIQhNOVGq5TqxbqdEakY5ZAUvURATOiA9aBkqSAiqnU6+yvCRUbo4iKQpofFE/T2RklCpUeibzpDovpr3xuJ/XivRwVU7ZSJONAg6XRQkHOsIjyPCXSaBaj4yhFDJzK2Y9okJRpsgCyYEd/7lRVIvl1yn5N5dFCvXszjy6AAdomPkoktUQbeoimqIokf0jF7Rm/VkvVjv1se0NWfNZvbRH1ifP7RTnx4=</latexit><latexit sha1_base64="NGVoanNdeFnsm0w0dKinxqkQpew=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwoTWpgi6LblxWsA9oaplMb9qhk0mYmRRKyE+48VfcuFDEreDOv3H6WGjrgQuHc+7l3nv8mDOlHefbyi0tr6yu5dcLG5tb2zv27l5dRYmkUKMRj2TTJwo4E1DTTHNoxhJI6HNo+IObsd8YglQsEvd6FEM7JD3BAkaJNlLHPhGdVA2AZ9hTLMReIAlN3Sz1hkRCrBiPxENaPi2Ts/Ms69hFp+RMgBeJOyNFNEO1Y3953YgmIQhNOVGq5TqxbqdEakY5ZAUvURATOiA9aBkqSAiqnU6+yvCRUbo4iKQpofFE/T2RklCpUeibzpDovpr3xuJ/XivRwVU7ZSJONAg6XRQkHOsIjyPCXSaBaj4yhFDJzK2Y9okJRpsgCyYEd/7lRVIvl1yn5N5dFCvXszjy6AAdomPkoktUQbeoimqIokf0jF7Rm/VkvVjv1se0NWfNZvbRH1ifP7RTnx4=</latexit><latexit sha1_base64="NGVoanNdeFnsm0w0dKinxqkQpew=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwoTWpgi6LblxWsA9oaplMb9qhk0mYmRRKyE+48VfcuFDEreDOv3H6WGjrgQuHc+7l3nv8mDOlHefbyi0tr6yu5dcLG5tb2zv27l5dRYmkUKMRj2TTJwo4E1DTTHNoxhJI6HNo+IObsd8YglQsEvd6FEM7JD3BAkaJNlLHPhGdVA2AZ9hTLMReIAlN3Sz1hkRCrBiPxENaPi2Ts/Ms69hFp+RMgBeJOyNFNEO1Y3953YgmIQhNOVGq5TqxbqdEakY5ZAUvURATOiA9aBkqSAiqnU6+yvCRUbo4iKQpofFE/T2RklCpUeibzpDovpr3xuJ/XivRwVU7ZSJONAg6XRQkHOsIjyPCXSaBaj4yhFDJzK2Y9okJRpsgCyYEd/7lRVIvl1yn5N5dFCvXszjy6AAdomPkoktUQbeoimqIokf0jF7Rm/VkvVjv1se0NWfNZvbRH1ifP7RTnx4=</latexit>

nprop ⇠ 1

"2a/3
<latexit sha1_base64="uP3Huhh2/qcuKa4wGmBvHwHzyeY=">AAACE3icbVDLSgMxFM34rPU16tJNsAjios5UQZdFNy4r2Ad0xpJJM21oJglJplCG+Qc3/oobF4q4dePOvzF9LLT1wIXDOfdy7z2RZFQbz/t2lpZXVtfWCxvFza3tnV13b7+hRaowqWPBhGpFSBNGOakbahhpSUVQEjHSjAY3Y785JEpTwe/NSJIwQT1OY4qRsVLHPeWdTCohcxhomsAgVghnfp4FQ6SI1JQJ/pBV0Nl5nnfcklf2JoCLxJ+REpih1nG/gq7AaUK4wQxp3fY9acIMKUMxI3kxSDWRCA9Qj7Qt5SghOswmP+Xw2CpdGAtlixs4UX9PZCjRepREtjNBpq/nvbH4n9dOTXwVZpTL1BCOp4vilEEj4Dgg2KWKYMNGliCsqL0V4j6ysRgbY9GG4M+/vEgalbLvlf27i1L1ehZHARyCI3ACfHAJquAW1EAdYPAInsEreHOenBfn3fmYti45s5kD8AfO5w/YI569</latexit><latexit sha1_base64="uP3Huhh2/qcuKa4wGmBvHwHzyeY=">AAACE3icbVDLSgMxFM34rPU16tJNsAjios5UQZdFNy4r2Ad0xpJJM21oJglJplCG+Qc3/oobF4q4dePOvzF9LLT1wIXDOfdy7z2RZFQbz/t2lpZXVtfWCxvFza3tnV13b7+hRaowqWPBhGpFSBNGOakbahhpSUVQEjHSjAY3Y785JEpTwe/NSJIwQT1OY4qRsVLHPeWdTCohcxhomsAgVghnfp4FQ6SI1JQJ/pBV0Nl5nnfcklf2JoCLxJ+REpih1nG/gq7AaUK4wQxp3fY9acIMKUMxI3kxSDWRCA9Qj7Qt5SghOswmP+Xw2CpdGAtlixs4UX9PZCjRepREtjNBpq/nvbH4n9dOTXwVZpTL1BCOp4vilEEj4Dgg2KWKYMNGliCsqL0V4j6ysRgbY9GG4M+/vEgalbLvlf27i1L1ehZHARyCI3ACfHAJquAW1EAdYPAInsEreHOenBfn3fmYti45s5kD8AfO5w/YI569</latexit><latexit sha1_base64="uP3Huhh2/qcuKa4wGmBvHwHzyeY=">AAACE3icbVDLSgMxFM34rPU16tJNsAjios5UQZdFNy4r2Ad0xpJJM21oJglJplCG+Qc3/oobF4q4dePOvzF9LLT1wIXDOfdy7z2RZFQbz/t2lpZXVtfWCxvFza3tnV13b7+hRaowqWPBhGpFSBNGOakbahhpSUVQEjHSjAY3Y785JEpTwe/NSJIwQT1OY4qRsVLHPeWdTCohcxhomsAgVghnfp4FQ6SI1JQJ/pBV0Nl5nnfcklf2JoCLxJ+REpih1nG/gq7AaUK4wQxp3fY9acIMKUMxI3kxSDWRCA9Qj7Qt5SghOswmP+Xw2CpdGAtlixs4UX9PZCjRepREtjNBpq/nvbH4n9dOTXwVZpTL1BCOp4vilEEj4Dgg2KWKYMNGliCsqL0V4j6ysRgbY9GG4M+/vEgalbLvlf27i1L1ehZHARyCI3ACfHAJquAW1EAdYPAInsEreHOenBfn3fmYti45s5kD8AfO5w/YI569</latexit><latexit sha1_base64="uP3Huhh2/qcuKa4wGmBvHwHzyeY=">AAACE3icbVDLSgMxFM34rPU16tJNsAjios5UQZdFNy4r2Ad0xpJJM21oJglJplCG+Qc3/oobF4q4dePOvzF9LLT1wIXDOfdy7z2RZFQbz/t2lpZXVtfWCxvFza3tnV13b7+hRaowqWPBhGpFSBNGOakbahhpSUVQEjHSjAY3Y785JEpTwe/NSJIwQT1OY4qRsVLHPeWdTCohcxhomsAgVghnfp4FQ6SI1JQJ/pBV0Nl5nnfcklf2JoCLxJ+REpih1nG/gq7AaUK4wQxp3fY9acIMKUMxI3kxSDWRCA9Qj7Qt5SghOswmP+Xw2CpdGAtlixs4UX9PZCjRepREtjNBpq/nvbH4n9dOTXwVZpTL1BCOp4vilEEj4Dgg2KWKYMNGliCsqL0V4j6ysRgbY9GG4M+/vEgalbLvlf27i1L1ehZHARyCI3ACfHAJquAW1EAdYPAInsEreHOenBfn3fmYti45s5kD8AfO5w/YI569</latexit>



Continuum limit around the zero temperature 

0.05 0.10 0.15 0.20 0.25

0.2

0.4

0.6

0.8

1.0
c

<latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwF mpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit>

g2
<latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit><latexit sha1_base64="WSpTHoTh1wsywzns+baLmKsC6x8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0sWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GNzO//cS1EYl6wHHK/ZhGSoSCUbTSffRY65crbtWdg6wSLycVyNHol796g4RlMVfIJDWm67kp+hOqUTDJp6VeZnhK2YhGvGupojE3/mR+6pScWWVAwkTbUkjm6u+JCY2NGceB7YwpDs2yNxP/87oZhlf+RKg0Q67YYlGYSYIJmf1NBkJzhnJsCWVa2FsJG1JNGdp0SjYEb/nlVdKqVT236t1dVOrXeRxFOIFTOAcPLqEOt9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gDxuo2P</latexit>

nprop = 1
<latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit><latexit sha1_base64="N1av0BoSlzTR1aSsquRGm4xZ17I=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigl6EohePFewHtCFstpt26WY37G6EGvpLvHhQxKs/xZv/xm2bg7Y+GHi8N8PMvCjlTBvP+3ZKa+sbm1vl7crO7t5+1T04bGuZKUJbRHKpuhHWlDNBW4YZTrupojiJOO1E49uZ33mkSjMpHswkpUGCh4LFjGBjpdCtijBPlUyn130mYjMJ3ZpX9+ZAq8QvSA0KNEP3qz+QJEuoMIRjrXu+l5ogx8owwum00s80TTEZ4yHtWSpwQnWQzw+folOrDFAslS1h0Fz9PZHjROtJEtnOBJuRXvZm4n9eLzPxVZAzkWaGCrJYFGccGYlmKaABU5QYPrEEE8XsrYiMsMLE2KwqNgR/+eVV0j6v+17dv7+oNW6KOMpwDCdwBj5cQgPuoAktIJDBM7zCm/PkvDjvzseiteQUM0fwB87nD2Ctk4o=</latexit>

nskel = 1
<latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit><latexit sha1_base64="9Om5ePhUWj2ph1jCssYNj/JS4qk=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURQS9C0YvHCvYD2hA220m7dLMJuxshhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0g4U9pxvq3S2vrG5lZ5u7Kzu7dfrR0cdlScSoptGvNY9gKikDOBbc00x14ikUQBx24wuZ353UeUisXiQWcJehEZCRYySrSR/FpV+LmaIJ9eD5gIdebX6k7DmcNeJW5B6lCg5de+BsOYphEKTTlRqu86ifZyIjWjHKeVQaowIXRCRtg3VJAIlZfPD5/ap0YZ2mEsTQltz9XfEzmJlMqiwHRGRI/VsjcT//P6qQ6vvJyJJNUo6GJRmHJbx/YsBXvIJFLNM0MIlczcatMxkYRqk1XFhOAuv7xKOucN12m49xf15k0RRxmO4QTOwIVLaMIdtKANFFJ4hld4s56sF+vd+li0lqxi5gj+wPr8AUTGk3g=</latexit>

g = gc(✓)e
�⇤"2

<latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit><latexit sha1_base64="LNAihFYBIYt3HlD68+Tw6diDCNI=">AAACEnicbVC7SgNBFJ31GeMramkzGAQtDLtB0EYQbSwsIhgVsjHcndwkg7Ozy8xdISz5Bht/xcZCEVsrO//GSUzh68DA4Zx7uHNPlCppyfc/vInJqemZ2cJccX5hcWm5tLJ6YZPMCKyLRCXmKgKLSmqskySFV6lBiCOFl9HN8dC/vEVjZaLPqZ9iM4aulh0pgJzUKm13D7otwbdC6iHBNsfrfCc8dfk28PAWDKZWqkRfVwetUtmv+CPwvyQYkzIbo9YqvYftRGQxahIKrG0EfkrNHAxJoXBQDDOLKYgb6GLDUQ0x2mY+OmnAN53S5p3EuKeJj9TviRxia/tx5CZjoJ797Q3F/7xGRp39Zi51mhFq8bWokylOCR/2w9vSoCDVdwSEke6vXPTAgCDXYtGVEPw++S+5qFYCvxKc7ZYPj8Z1FNg622BbLGB77JCdsBqrM8Hu2AN7Ys/evffovXivX6MT3jizxn7Ae/sEvv2c6Q==</latexit>

c = cc(✓)
<latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit><latexit sha1_base64="ro/QRKJ4lHBR8GHA10YJkYnY8lo=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBL0IQS8eI5gHJDHMTmaTIbOzy0yvEpb8hxcPinj1X7z5N06SPWhiQUNR1U13lx9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nItRGRusdxzLshHSgRCEbRSg/sivUYKXdwyJGe9oolt+LOQJaJl5ESZKj1il+dfsSSkCtkkhrT9twYuynVKJjkk0InMTymbEQHvG2poiE33XR29YScWKVPgkjbUkhm6u+JlIbGjEPfdoYUh2bRm4r/ee0Eg8tuKlScIFdsvihIJMGITCMgfaE5Qzm2hDIt7K2EDammDG1QBRuCt/jyMmmcVTy34t2dl6rXWRx5OIJjKIMHF1CFW6hBHRhoeIZXeHOenBfn3fmYt+acbOYQ/sD5/AE9oZGu</latexit>

✓ = ⇥a"
a

<latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit>

Scaling of parameters:

(0 < a < 3)
<latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit><latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit><latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit><latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit>

Skeleton and tree graphs as well as spins are all critical

nskel ⇠
1

"2�2a/3
<latexit sha1_base64="NGVoanNdeFnsm0w0dKinxqkQpew=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwoTWpgi6LblxWsA9oaplMb9qhk0mYmRRKyE+48VfcuFDEreDOv3H6WGjrgQuHc+7l3nv8mDOlHefbyi0tr6yu5dcLG5tb2zv27l5dRYmkUKMRj2TTJwo4E1DTTHNoxhJI6HNo+IObsd8YglQsEvd6FEM7JD3BAkaJNlLHPhGdVA2AZ9hTLMReIAlN3Sz1hkRCrBiPxENaPi2Ts/Ms69hFp+RMgBeJOyNFNEO1Y3953YgmIQhNOVGq5TqxbqdEakY5ZAUvURATOiA9aBkqSAiqnU6+yvCRUbo4iKQpofFE/T2RklCpUeibzpDovpr3xuJ/XivRwVU7ZSJONAg6XRQkHOsIjyPCXSaBaj4yhFDJzK2Y9okJRpsgCyYEd/7lRVIvl1yn5N5dFCvXszjy6AAdomPkoktUQbeoimqIokf0jF7Rm/VkvVjv1se0NWfNZvbRH1ifP7RTnx4=</latexit><latexit sha1_base64="NGVoanNdeFnsm0w0dKinxqkQpew=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwoTWpgi6LblxWsA9oaplMb9qhk0mYmRRKyE+48VfcuFDEreDOv3H6WGjrgQuHc+7l3nv8mDOlHefbyi0tr6yu5dcLG5tb2zv27l5dRYmkUKMRj2TTJwo4E1DTTHNoxhJI6HNo+IObsd8YglQsEvd6FEM7JD3BAkaJNlLHPhGdVA2AZ9hTLMReIAlN3Sz1hkRCrBiPxENaPi2Ts/Ms69hFp+RMgBeJOyNFNEO1Y3953YgmIQhNOVGq5TqxbqdEakY5ZAUvURATOiA9aBkqSAiqnU6+yvCRUbo4iKQpofFE/T2RklCpUeibzpDovpr3xuJ/XivRwVU7ZSJONAg6XRQkHOsIjyPCXSaBaj4yhFDJzK2Y9okJRpsgCyYEd/7lRVIvl1yn5N5dFCvXszjy6AAdomPkoktUQbeoimqIokf0jF7Rm/VkvVjv1se0NWfNZvbRH1ifP7RTnx4=</latexit><latexit sha1_base64="NGVoanNdeFnsm0w0dKinxqkQpew=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwoTWpgi6LblxWsA9oaplMb9qhk0mYmRRKyE+48VfcuFDEreDOv3H6WGjrgQuHc+7l3nv8mDOlHefbyi0tr6yu5dcLG5tb2zv27l5dRYmkUKMRj2TTJwo4E1DTTHNoxhJI6HNo+IObsd8YglQsEvd6FEM7JD3BAkaJNlLHPhGdVA2AZ9hTLMReIAlN3Sz1hkRCrBiPxENaPi2Ts/Ms69hFp+RMgBeJOyNFNEO1Y3953YgmIQhNOVGq5TqxbqdEakY5ZAUvURATOiA9aBkqSAiqnU6+yvCRUbo4iKQpofFE/T2RklCpUeibzpDovpr3xuJ/XivRwVU7ZSJONAg6XRQkHOsIjyPCXSaBaj4yhFDJzK2Y9okJRpsgCyYEd/7lRVIvl1yn5N5dFCvXszjy6AAdomPkoktUQbeoimqIokf0jF7Rm/VkvVjv1se0NWfNZvbRH1ifP7RTnx4=</latexit><latexit sha1_base64="NGVoanNdeFnsm0w0dKinxqkQpew=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwoTWpgi6LblxWsA9oaplMb9qhk0mYmRRKyE+48VfcuFDEreDOv3H6WGjrgQuHc+7l3nv8mDOlHefbyi0tr6yu5dcLG5tb2zv27l5dRYmkUKMRj2TTJwo4E1DTTHNoxhJI6HNo+IObsd8YglQsEvd6FEM7JD3BAkaJNlLHPhGdVA2AZ9hTLMReIAlN3Sz1hkRCrBiPxENaPi2Ts/Ms69hFp+RMgBeJOyNFNEO1Y3953YgmIQhNOVGq5TqxbqdEakY5ZAUvURATOiA9aBkqSAiqnU6+yvCRUbo4iKQpofFE/T2RklCpUeibzpDovpr3xuJ/XivRwVU7ZSJONAg6XRQkHOsIjyPCXSaBaj4yhFDJzK2Y9okJRpsgCyYEd/7lRVIvl1yn5N5dFCvXszjy6AAdomPkoktUQbeoimqIokf0jF7Rm/VkvVjv1se0NWfNZvbRH1ifP7RTnx4=</latexit>

nprop ⇠ 1

"2a/3
<latexit sha1_base64="uP3Huhh2/qcuKa4wGmBvHwHzyeY=">AAACE3icbVDLSgMxFM34rPU16tJNsAjios5UQZdFNy4r2Ad0xpJJM21oJglJplCG+Qc3/oobF4q4dePOvzF9LLT1wIXDOfdy7z2RZFQbz/t2lpZXVtfWCxvFza3tnV13b7+hRaowqWPBhGpFSBNGOakbahhpSUVQEjHSjAY3Y785JEpTwe/NSJIwQT1OY4qRsVLHPeWdTCohcxhomsAgVghnfp4FQ6SI1JQJ/pBV0Nl5nnfcklf2JoCLxJ+REpih1nG/gq7AaUK4wQxp3fY9acIMKUMxI3kxSDWRCA9Qj7Qt5SghOswmP+Xw2CpdGAtlixs4UX9PZCjRepREtjNBpq/nvbH4n9dOTXwVZpTL1BCOp4vilEEj4Dgg2KWKYMNGliCsqL0V4j6ysRgbY9GG4M+/vEgalbLvlf27i1L1ehZHARyCI3ACfHAJquAW1EAdYPAInsEreHOenBfn3fmYti45s5kD8AfO5w/YI569</latexit><latexit sha1_base64="uP3Huhh2/qcuKa4wGmBvHwHzyeY=">AAACE3icbVDLSgMxFM34rPU16tJNsAjios5UQZdFNy4r2Ad0xpJJM21oJglJplCG+Qc3/oobF4q4dePOvzF9LLT1wIXDOfdy7z2RZFQbz/t2lpZXVtfWCxvFza3tnV13b7+hRaowqWPBhGpFSBNGOakbahhpSUVQEjHSjAY3Y785JEpTwe/NSJIwQT1OY4qRsVLHPeWdTCohcxhomsAgVghnfp4FQ6SI1JQJ/pBV0Nl5nnfcklf2JoCLxJ+REpih1nG/gq7AaUK4wQxp3fY9acIMKUMxI3kxSDWRCA9Qj7Qt5SghOswmP+Xw2CpdGAtlixs4UX9PZCjRepREtjNBpq/nvbH4n9dOTXwVZpTL1BCOp4vilEEj4Dgg2KWKYMNGliCsqL0V4j6ysRgbY9GG4M+/vEgalbLvlf27i1L1ehZHARyCI3ACfHAJquAW1EAdYPAInsEreHOenBfn3fmYti45s5kD8AfO5w/YI569</latexit><latexit sha1_base64="uP3Huhh2/qcuKa4wGmBvHwHzyeY=">AAACE3icbVDLSgMxFM34rPU16tJNsAjios5UQZdFNy4r2Ad0xpJJM21oJglJplCG+Qc3/oobF4q4dePOvzF9LLT1wIXDOfdy7z2RZFQbz/t2lpZXVtfWCxvFza3tnV13b7+hRaowqWPBhGpFSBNGOakbahhpSUVQEjHSjAY3Y785JEpTwe/NSJIwQT1OY4qRsVLHPeWdTCohcxhomsAgVghnfp4FQ6SI1JQJ/pBV0Nl5nnfcklf2JoCLxJ+REpih1nG/gq7AaUK4wQxp3fY9acIMKUMxI3kxSDWRCA9Qj7Qt5SghOswmP+Xw2CpdGAtlixs4UX9PZCjRepREtjNBpq/nvbH4n9dOTXwVZpTL1BCOp4vilEEj4Dgg2KWKYMNGliCsqL0V4j6ysRgbY9GG4M+/vEgalbLvlf27i1L1ehZHARyCI3ACfHAJquAW1EAdYPAInsEreHOenBfn3fmYti45s5kD8AfO5w/YI569</latexit><latexit sha1_base64="uP3Huhh2/qcuKa4wGmBvHwHzyeY=">AAACE3icbVDLSgMxFM34rPU16tJNsAjios5UQZdFNy4r2Ad0xpJJM21oJglJplCG+Qc3/oobF4q4dePOvzF9LLT1wIXDOfdy7z2RZFQbz/t2lpZXVtfWCxvFza3tnV13b7+hRaowqWPBhGpFSBNGOakbahhpSUVQEjHSjAY3Y785JEpTwe/NSJIwQT1OY4qRsVLHPeWdTCohcxhomsAgVghnfp4FQ6SI1JQJ/pBV0Nl5nnfcklf2JoCLxJ+REpih1nG/gq7AaUK4wQxp3fY9acIMKUMxI3kxSDWRCA9Qj7Qt5SghOswmP+Xw2CpdGAtlixs4UX9PZCjRepREtjNBpq/nvbH4n9dOTXwVZpTL1BCOp4vilEEj4Dgg2KWKYMNGliCsqL0V4j6ysRgbY9GG4M+/vEgalbLvlf27i1L1ehZHARyCI3ACfHAJquAW1EAdYPAInsEreHOenBfn3fmYti45s5kD8AfO5w/YI569</latexit>

The magnetization then becomes 

m ⇠ 1

V (1+5a/3)/6
<latexit sha1_base64="TJfmUc1JNflXX+9vbuVyspdpvNA=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCEVIbUJ77GChbFI9CG1oXJcp7VqO5HtIFVRZhZ+hYUBhFj5Ajb+BrfNAIUj3aujc+6VfY8fMaq043xZubn5hcWl/HJhZXVtfcPe3GqoMJaY1HHIQtnykSKMClLXVDPSiiRB3Gek6Q+vxn7znkhFQ3GrRxHxOOoLGlCMtJG69i6HHUVNCyTCiZsmjbuk5B6eosrxQeUsTSHs2kWn7EwA/xI3I0WQoda1Pzu9EMecCI0ZUqrtOpH2EiQ1xYykhU6sSITwEPVJ21CBOFFeMjklhftG6cEglKaEhhP150aCuFIj7ptJjvRAzXpj8T+vHevgwkuoiGJNBJ4+FMQM6hCOc4E9KgnWbGQIwpKav0I8QCYUbdIrmBDc2ZP/ksZR2XXK7s1JsXqZxZEHO2APlIALzkEVXIMaqAMMHsATeAGv1qP1bL1Z79PRnJXtbINfsD6+AbtDmFY=</latexit><latexit sha1_base64="TJfmUc1JNflXX+9vbuVyspdpvNA=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCEVIbUJ77GChbFI9CG1oXJcp7VqO5HtIFVRZhZ+hYUBhFj5Ajb+BrfNAIUj3aujc+6VfY8fMaq043xZubn5hcWl/HJhZXVtfcPe3GqoMJaY1HHIQtnykSKMClLXVDPSiiRB3Gek6Q+vxn7znkhFQ3GrRxHxOOoLGlCMtJG69i6HHUVNCyTCiZsmjbuk5B6eosrxQeUsTSHs2kWn7EwA/xI3I0WQoda1Pzu9EMecCI0ZUqrtOpH2EiQ1xYykhU6sSITwEPVJ21CBOFFeMjklhftG6cEglKaEhhP150aCuFIj7ptJjvRAzXpj8T+vHevgwkuoiGJNBJ4+FMQM6hCOc4E9KgnWbGQIwpKav0I8QCYUbdIrmBDc2ZP/ksZR2XXK7s1JsXqZxZEHO2APlIALzkEVXIMaqAMMHsATeAGv1qP1bL1Z79PRnJXtbINfsD6+AbtDmFY=</latexit><latexit sha1_base64="TJfmUc1JNflXX+9vbuVyspdpvNA=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCEVIbUJ77GChbFI9CG1oXJcp7VqO5HtIFVRZhZ+hYUBhFj5Ajb+BrfNAIUj3aujc+6VfY8fMaq043xZubn5hcWl/HJhZXVtfcPe3GqoMJaY1HHIQtnykSKMClLXVDPSiiRB3Gek6Q+vxn7znkhFQ3GrRxHxOOoLGlCMtJG69i6HHUVNCyTCiZsmjbuk5B6eosrxQeUsTSHs2kWn7EwA/xI3I0WQoda1Pzu9EMecCI0ZUqrtOpH2EiQ1xYykhU6sSITwEPVJ21CBOFFeMjklhftG6cEglKaEhhP150aCuFIj7ptJjvRAzXpj8T+vHevgwkuoiGJNBJ4+FMQM6hCOc4E9KgnWbGQIwpKav0I8QCYUbdIrmBDc2ZP/ksZR2XXK7s1JsXqZxZEHO2APlIALzkEVXIMaqAMMHsATeAGv1qP1bL1Z79PRnJXtbINfsD6+AbtDmFY=</latexit><latexit sha1_base64="TJfmUc1JNflXX+9vbuVyspdpvNA=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCEVIbUJ77GChbFI9CG1oXJcp7VqO5HtIFVRZhZ+hYUBhFj5Ajb+BrfNAIUj3aujc+6VfY8fMaq043xZubn5hcWl/HJhZXVtfcPe3GqoMJaY1HHIQtnykSKMClLXVDPSiiRB3Gek6Q+vxn7znkhFQ3GrRxHxOOoLGlCMtJG69i6HHUVNCyTCiZsmjbuk5B6eosrxQeUsTSHs2kWn7EwA/xI3I0WQoda1Pzu9EMecCI0ZUqrtOpH2EiQ1xYykhU6sSITwEPVJ21CBOFFeMjklhftG6cEglKaEhhP150aCuFIj7ptJjvRAzXpj8T+vHevgwkuoiGJNBJ4+FMQM6hCOc4E9KgnWbGQIwpKav0I8QCYUbdIrmBDc2ZP/ksZR2XXK7s1JsXqZxZEHO2APlIALzkEVXIMaqAMMHsATeAGv1qP1bL1Z79PRnJXtbINfsD6+AbtDmFY=</latexit>

New kind of critical behavior

V ⇠ n ⇠ ⇠d
<latexit sha1_base64="XmoKa19M5DCD8gEjClFmfCmjLd8=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy6cVnBPqCJZTKZtEMnkzAzEUOov+LGhSJu/RB3/o3TNgttPXC5h3PuZe6cIOVMacf5tlZW19Y3Nitb1e2d3b19++Cwo5JMEtomCU9kL8CKciZoWzPNaS+VFMcBp91gfD31uw9UKpaIO52n1I/xULCIEayNNLBrHeQpFiMxb94juw8Hdt1pODOgZeKWpA4lWgP7ywsTksVUaMKxUn3XSbVfYKkZ4XRS9TJFU0zGeEj7hgocU+UXs+Mn6MQoIYoSaUpoNFN/bxQ4ViqPAzMZYz1Si95U/M/rZzq69Asm0kxTQeYPRRlHOkHTJFDIJCWa54ZgIpm5FZERlphok1fVhOAufnmZdM4artNwb8/rzasyjgocwTGcggsX0IQbaEEbCOTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A2iOk/Y=</latexit><latexit sha1_base64="XmoKa19M5DCD8gEjClFmfCmjLd8=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy6cVnBPqCJZTKZtEMnkzAzEUOov+LGhSJu/RB3/o3TNgttPXC5h3PuZe6cIOVMacf5tlZW19Y3Nitb1e2d3b19++Cwo5JMEtomCU9kL8CKciZoWzPNaS+VFMcBp91gfD31uw9UKpaIO52n1I/xULCIEayNNLBrHeQpFiMxb94juw8Hdt1pODOgZeKWpA4lWgP7ywsTksVUaMKxUn3XSbVfYKkZ4XRS9TJFU0zGeEj7hgocU+UXs+Mn6MQoIYoSaUpoNFN/bxQ4ViqPAzMZYz1Si95U/M/rZzq69Asm0kxTQeYPRRlHOkHTJFDIJCWa54ZgIpm5FZERlphok1fVhOAufnmZdM4artNwb8/rzasyjgocwTGcggsX0IQbaEEbCOTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A2iOk/Y=</latexit><latexit sha1_base64="XmoKa19M5DCD8gEjClFmfCmjLd8=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy6cVnBPqCJZTKZtEMnkzAzEUOov+LGhSJu/RB3/o3TNgttPXC5h3PuZe6cIOVMacf5tlZW19Y3Nitb1e2d3b19++Cwo5JMEtomCU9kL8CKciZoWzPNaS+VFMcBp91gfD31uw9UKpaIO52n1I/xULCIEayNNLBrHeQpFiMxb94juw8Hdt1pODOgZeKWpA4lWgP7ywsTksVUaMKxUn3XSbVfYKkZ4XRS9TJFU0zGeEj7hgocU+UXs+Mn6MQoIYoSaUpoNFN/bxQ4ViqPAzMZYz1Si95U/M/rZzq69Asm0kxTQeYPRRlHOkHTJFDIJCWa54ZgIpm5FZERlphok1fVhOAufnmZdM4artNwb8/rzasyjgocwTGcggsX0IQbaEEbCOTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A2iOk/Y=</latexit><latexit sha1_base64="XmoKa19M5DCD8gEjClFmfCmjLd8=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy6cVnBPqCJZTKZtEMnkzAzEUOov+LGhSJu/RB3/o3TNgttPXC5h3PuZe6cIOVMacf5tlZW19Y3Nitb1e2d3b19++Cwo5JMEtomCU9kL8CKciZoWzPNaS+VFMcBp91gfD31uw9UKpaIO52n1I/xULCIEayNNLBrHeQpFiMxb94juw8Hdt1pODOgZeKWpA4lWgP7ywsTksVUaMKxUn3XSbVfYKkZ4XRS9TJFU0zGeEj7hgocU+UXs+Mn6MQoIYoSaUpoNFN/bxQ4ViqPAzMZYz1Si95U/M/rZzq69Asm0kxTQeYPRRlHOkHTJFDIJCWa54ZgIpm5FZERlphok1fVhOAufnmZdM4artNwb8/rzasyjgocwTGcggsX0IQbaEEbCOTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A2iOk/Y=</latexit>



Summary & Discussion



Summary  
We have shown:

[1] Tc (θ) can reach the zero temperature by tuning θ to 0.

[3] There exists a parameter that characterizes cool down “speed”.

✓ = ⇥a"
a

<latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit><latexit sha1_base64="QBD0Ke4IBSuUGOYouKqKrcxvUgc=">AAACBnicbVA9SwNBEN2LXzF+RS1FWAyCVbgTQRtBtLGMkEQhF8PcZmKW7O0du3OBEKxs/Cs2ForY+hvs/DfuxRR+PRjm8d4Mu/OiVElLvv/hFWZm5+YXioulpeWV1bXy+kbTJpkR2BCJSsxVBBaV1NggSQqvUoMQRwovo8FZ7l8O0ViZ6DqNUmzHcKNlTwogJ3XK2yH1keA4rOetAzwcgsHUSpXoa+iUK37Vn4D/JcGUVNgUtU75PewmIotRk1BgbSvwU2qPwZAUCm9LYWYxBTGAG2w5qiFG2x5Pzrjlu07p8l5iXGniE/X7xhhia0dx5CZjoL797eXif14ro95Reyx1mhFq8fVQL1OcEp5nwrvSoCA1cgSEke6vXPTBgCCXXMmFEPw++S9p7lcDvxpcHFROTqdxFNkW22F7LGCH7ISdsxprMMHu2AN7Ys/evffovXivX6MFb7qzyX7Ae/sEXYWZDA==</latexit>

(0 < a < 3)
<latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit><latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit><latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit><latexit sha1_base64="Gh/B0a5kqkAXEJdDHXjT0fWmeZU=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3CnghYpgjaWEcwHJEeY2+wlS/b2jt09IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JEcG1c99vJra1vbG7ltws7u3v7B8XDo6aOU0VZg8YiVu0ANRNcsobhRrB2ohhGgWCtYHQ381tPTGkey0czTpgf4UDykFM0VmqV3SpWL897xZJbcecgq8TLSAky1HvFr24/pmnEpKECte54bmL8CSrDqWDTQjfVLEE6wgHrWCoxYtqfzM+dkjOr9EkYK1vSkLn6e2KCkdbjKLCdEZqhXvZm4n9eJzXhjT/hMkkNk3SxKEwFMTGZ/U76XDFqxNgSpIrbWwkdokJqbEIFG4K3/PIqaV5UPLfiPVyVardZHHk4gVMogwfXUIN7qEMDKIzgGV7hzUmcF+fd+Vi05pxs5hj+wPn8AWxOjk0=</latexit>

In particular, if

tree graphs, skeleton graphs and spins are all important; 

the magnetization behaves as m ⇠ 1/V (1+5a/3)/6
<latexit sha1_base64="u+3r13ifSE+wGfp2gQZm13d6FAM=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLUBHaie9l0Y3LCvYB7VgyaaYNTWaGJCOUYTb+ihsXirj1M9z5N6btLLT1wIXDOfdy7z1exJnSjvNt5RYWl5ZX8quFtfWNzS17e6ehwlgSWichD2XLw4pyFtC6ZprTViQpFh6nTW94M/abj1QqFgb3ehRRV+B+wHxGsDZS194TsKOYgKjSeEhK6PgcV06PKhdp1y46ZWcCOE9QRoogQ61rf3V6IYkFDTThWKk2ciLtJlhqRjhNC51Y0QiTIe7TtqEBFlS5yeSBFB4apQf9UJoKNJyovycSLJQaCc90CqwHatYbi/957Vj7V27CgijWNCDTRX7MoQ7hOA3YY5ISzUeGYCKZuRWSAZaYaJNZwYSAZl+eJ42TMnLK6O6sWL3O4siDfXAASgCBS1AFt6AG6oCAFDyDV/BmPVkv1rv1MW3NWdnMLvgD6/MH18WT+Q==</latexit><latexit sha1_base64="u+3r13ifSE+wGfp2gQZm13d6FAM=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLUBHaie9l0Y3LCvYB7VgyaaYNTWaGJCOUYTb+ihsXirj1M9z5N6btLLT1wIXDOfdy7z1exJnSjvNt5RYWl5ZX8quFtfWNzS17e6ehwlgSWichD2XLw4pyFtC6ZprTViQpFh6nTW94M/abj1QqFgb3ehRRV+B+wHxGsDZS194TsKOYgKjSeEhK6PgcV06PKhdp1y46ZWcCOE9QRoogQ61rf3V6IYkFDTThWKk2ciLtJlhqRjhNC51Y0QiTIe7TtqEBFlS5yeSBFB4apQf9UJoKNJyovycSLJQaCc90CqwHatYbi/957Vj7V27CgijWNCDTRX7MoQ7hOA3YY5ISzUeGYCKZuRWSAZaYaJNZwYSAZl+eJ42TMnLK6O6sWL3O4siDfXAASgCBS1AFt6AG6oCAFDyDV/BmPVkv1rv1MW3NWdnMLvgD6/MH18WT+Q==</latexit><latexit sha1_base64="u+3r13ifSE+wGfp2gQZm13d6FAM=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLUBHaie9l0Y3LCvYB7VgyaaYNTWaGJCOUYTb+ihsXirj1M9z5N6btLLT1wIXDOfdy7z1exJnSjvNt5RYWl5ZX8quFtfWNzS17e6ehwlgSWichD2XLw4pyFtC6ZprTViQpFh6nTW94M/abj1QqFgb3ehRRV+B+wHxGsDZS194TsKOYgKjSeEhK6PgcV06PKhdp1y46ZWcCOE9QRoogQ61rf3V6IYkFDTThWKk2ciLtJlhqRjhNC51Y0QiTIe7TtqEBFlS5yeSBFB4apQf9UJoKNJyovycSLJQaCc90CqwHatYbi/957Vj7V27CgijWNCDTRX7MoQ7hOA3YY5ISzUeGYCKZuRWSAZaYaJNZwYSAZl+eJ42TMnLK6O6sWL3O4siDfXAASgCBS1AFt6AG6oCAFDyDV/BmPVkv1rv1MW3NWdnMLvgD6/MH18WT+Q==</latexit><latexit sha1_base64="u+3r13ifSE+wGfp2gQZm13d6FAM=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLUBHaie9l0Y3LCvYB7VgyaaYNTWaGJCOUYTb+ihsXirj1M9z5N6btLLT1wIXDOfdy7z1exJnSjvNt5RYWl5ZX8quFtfWNzS17e6ehwlgSWichD2XLw4pyFtC6ZprTViQpFh6nTW94M/abj1QqFgb3ehRRV+B+wHxGsDZS194TsKOYgKjSeEhK6PgcV06PKhdp1y46ZWcCOE9QRoogQ61rf3V6IYkFDTThWKk2ciLtJlhqRjhNC51Y0QiTIe7TtqEBFlS5yeSBFB4apQf9UJoKNJyovycSLJQaCc90CqwHatYbi/957Vj7V27CgijWNCDTRX7MoQ7hOA3YY5ISzUeGYCKZuRWSAZaYaJNZwYSAZl+eJ42TMnLK6O6sWL3O4siDfXAASgCBS1AFt6AG6oCAFDyDV/BmPVkv1rv1MW3NWdnMLvgD6/MH18WT+Q==</latexit>

[2] If tuning θ as                         , the criticality is governed by trees. ✓ = ⇥"3
<latexit sha1_base64="XzkPChOcLPExjL4rJyARWce8sFY=">AAACBnicbZA9SwNBEIb3/IzxK2opwmIQrMKdCtoIQRvLCPmCXAx7m0myZG/v2J0LhJDKxr9iY6GIrb/Bzn/j5pJCE19YeHhnhtl5g1gKg6777Swtr6yurWc2sptb2zu7ub39qokSzaHCIxnpesAMSKGgggIl1GMNLAwk1IL+7aReG4A2IlJlHMbQDFlXiY7gDK3Vyh352ANk9Jr65RT8AdMQGyEj9XDeyuXdgpuKLoI3gzyZqdTKffntiCchKOSSGdPw3BibI6ZRcAnjrJ8YiBnvsy40LCoWgmmO0jPG9MQ6bdqJtH0Kaer+nhix0JhhGNjOkGHPzNcm5n+1RoKdq+ZIqDhBUHy6qJNIihGdZELbQgNHObTAuBb2r5T3mGYcbXJZG4I3f/IiVM8Knlvw7i/yxZtZHBlySI7JKfHIJSmSO1IiFcLJI3kmr+TNeXJenHfnY9q65MxmDsgfOZ8/Sz6YXg==</latexit><latexit sha1_base64="XzkPChOcLPExjL4rJyARWce8sFY=">AAACBnicbZA9SwNBEIb3/IzxK2opwmIQrMKdCtoIQRvLCPmCXAx7m0myZG/v2J0LhJDKxr9iY6GIrb/Bzn/j5pJCE19YeHhnhtl5g1gKg6777Swtr6yurWc2sptb2zu7ub39qokSzaHCIxnpesAMSKGgggIl1GMNLAwk1IL+7aReG4A2IlJlHMbQDFlXiY7gDK3Vyh352ANk9Jr65RT8AdMQGyEj9XDeyuXdgpuKLoI3gzyZqdTKffntiCchKOSSGdPw3BibI6ZRcAnjrJ8YiBnvsy40LCoWgmmO0jPG9MQ6bdqJtH0Kaer+nhix0JhhGNjOkGHPzNcm5n+1RoKdq+ZIqDhBUHy6qJNIihGdZELbQgNHObTAuBb2r5T3mGYcbXJZG4I3f/IiVM8Knlvw7i/yxZtZHBlySI7JKfHIJSmSO1IiFcLJI3kmr+TNeXJenHfnY9q65MxmDsgfOZ8/Sz6YXg==</latexit><latexit sha1_base64="XzkPChOcLPExjL4rJyARWce8sFY=">AAACBnicbZA9SwNBEIb3/IzxK2opwmIQrMKdCtoIQRvLCPmCXAx7m0myZG/v2J0LhJDKxr9iY6GIrb/Bzn/j5pJCE19YeHhnhtl5g1gKg6777Swtr6yurWc2sptb2zu7ub39qokSzaHCIxnpesAMSKGgggIl1GMNLAwk1IL+7aReG4A2IlJlHMbQDFlXiY7gDK3Vyh352ANk9Jr65RT8AdMQGyEj9XDeyuXdgpuKLoI3gzyZqdTKffntiCchKOSSGdPw3BibI6ZRcAnjrJ8YiBnvsy40LCoWgmmO0jPG9MQ6bdqJtH0Kaer+nhix0JhhGNjOkGHPzNcm5n+1RoKdq+ZIqDhBUHy6qJNIihGdZELbQgNHObTAuBb2r5T3mGYcbXJZG4I3f/IiVM8Knlvw7i/yxZtZHBlySI7JKfHIJSmSO1IiFcLJI3kmr+TNeXJenHfnY9q65MxmDsgfOZ8/Sz6YXg==</latexit><latexit sha1_base64="XzkPChOcLPExjL4rJyARWce8sFY=">AAACBnicbZA9SwNBEIb3/IzxK2opwmIQrMKdCtoIQRvLCPmCXAx7m0myZG/v2J0LhJDKxr9iY6GIrb/Bzn/j5pJCE19YeHhnhtl5g1gKg6777Swtr6yurWc2sptb2zu7ub39qokSzaHCIxnpesAMSKGgggIl1GMNLAwk1IL+7aReG4A2IlJlHMbQDFlXiY7gDK3Vyh352ANk9Jr65RT8AdMQGyEj9XDeyuXdgpuKLoI3gzyZqdTKffntiCchKOSSGdPw3BibI6ZRcAnjrJ8YiBnvsy40LCoWgmmO0jPG9MQ6bdqJtH0Kaer+nhix0JhhGNjOkGHPzNcm5n+1RoKdq+ZIqDhBUHy6qJNIihGdZELbQgNHObTAuBb2r5T3mGYcbXJZG4I3f/IiVM8Knlvw7i/yxZtZHBlySI7JKfHIJSmSO1IiFcLJI3kmr+TNeXJenHfnY9q65MxmDsgfOZ8/Sz6YXg==</latexit>

The continuum limit is given by the continuum two-matrix model.

f(�) = � 1

�
log(4 cosh[�])

<latexit sha1_base64="rTBamcS3hHjxKomObZ+Lc4wX3oA=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCuzAkUtCNUHTjsoK9QBLKZDpph04yYWYilJC3cOOruHGhiFvd+TZO0yy09YeBn++cw5nzBwmjUtn2t7Gyura+sVnZqm7v7O7tmweHXclTgUkHc8ZFP0CSMBqTjqKKkX4iCIoCRnrB5GZW7z0QISmP79U0IX6ERjENKUZKo4FphXUvIAo1rs68UCCcOXlWgNxjfATrTQ9zOYZuwfzGwKzZll0ILhunNDVQqj0wv7whx2lEYoUZktJ17ET5GRKKYkbyqpdKkiA8QSPiahujiEg/K+7K4akmQxhyoV+sYEF/T2QoknIaBbozQmosF2sz+F/NTVV46Wc0TlJFYjxfFKYMKg5nIcEhFQQrNtUGYUH1XyEeIx2P0lFWdQjO4snLpntuObbl3DVrresyjgo4BiegDhxwAVrgFrRBB2DwCJ7BK3gznowX4934mLeuGOXMEfgj4/MHSh2evQ==</latexit><latexit sha1_base64="rTBamcS3hHjxKomObZ+Lc4wX3oA=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCuzAkUtCNUHTjsoK9QBLKZDpph04yYWYilJC3cOOruHGhiFvd+TZO0yy09YeBn++cw5nzBwmjUtn2t7Gyura+sVnZqm7v7O7tmweHXclTgUkHc8ZFP0CSMBqTjqKKkX4iCIoCRnrB5GZW7z0QISmP79U0IX6ERjENKUZKo4FphXUvIAo1rs68UCCcOXlWgNxjfATrTQ9zOYZuwfzGwKzZll0ILhunNDVQqj0wv7whx2lEYoUZktJ17ET5GRKKYkbyqpdKkiA8QSPiahujiEg/K+7K4akmQxhyoV+sYEF/T2QoknIaBbozQmosF2sz+F/NTVV46Wc0TlJFYjxfFKYMKg5nIcEhFQQrNtUGYUH1XyEeIx2P0lFWdQjO4snLpntuObbl3DVrresyjgo4BiegDhxwAVrgFrRBB2DwCJ7BK3gznowX4934mLeuGOXMEfgj4/MHSh2evQ==</latexit><latexit sha1_base64="rTBamcS3hHjxKomObZ+Lc4wX3oA=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCuzAkUtCNUHTjsoK9QBLKZDpph04yYWYilJC3cOOruHGhiFvd+TZO0yy09YeBn++cw5nzBwmjUtn2t7Gyura+sVnZqm7v7O7tmweHXclTgUkHc8ZFP0CSMBqTjqKKkX4iCIoCRnrB5GZW7z0QISmP79U0IX6ERjENKUZKo4FphXUvIAo1rs68UCCcOXlWgNxjfATrTQ9zOYZuwfzGwKzZll0ILhunNDVQqj0wv7whx2lEYoUZktJ17ET5GRKKYkbyqpdKkiA8QSPiahujiEg/K+7K4akmQxhyoV+sYEF/T2QoknIaBbozQmosF2sz+F/NTVV46Wc0TlJFYjxfFKYMKg5nIcEhFQQrNtUGYUH1XyEeIx2P0lFWdQjO4snLpntuObbl3DVrresyjgo4BiegDhxwAVrgFrRBB2DwCJ7BK3gznowX4934mLeuGOXMEfgj4/MHSh2evQ==</latexit><latexit sha1_base64="rTBamcS3hHjxKomObZ+Lc4wX3oA=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCuzAkUtCNUHTjsoK9QBLKZDpph04yYWYilJC3cOOruHGhiFvd+TZO0yy09YeBn++cw5nzBwmjUtn2t7Gyura+sVnZqm7v7O7tmweHXclTgUkHc8ZFP0CSMBqTjqKKkX4iCIoCRnrB5GZW7z0QISmP79U0IX6ERjENKUZKo4FphXUvIAo1rs68UCCcOXlWgNxjfATrTQ9zOYZuwfzGwKzZll0ILhunNDVQqj0wv7whx2lEYoUZktJ17ET5GRKKYkbyqpdKkiA8QSPiahujiEg/K+7K4akmQxhyoV+sYEF/T2QoknIaBbozQmosF2sz+F/NTVV46Wc0TlJFYjxfFKYMKg5nIcEhFQQrNtUGYUH1XyEeIx2P0lFWdQjO4snLpntuObbl3DVrresyjgo4BiegDhxwAVrgFrRBB2DwCJ7BK3gznowX4934mLeuGOXMEfgj4/MHSh2evQ==</latexit>

[4] On the critical line governed by trees, the free energy becomes 

Free energy of 1d spin chain



Discussion  

[A] What are the continuum theories at Tc = 0?

[B] What is the physical meaning of a in the continuum theory?

[C] The hyper-scaling relation may be violated: ↵ 6= 2� ⌫d
<latexit sha1_base64="57GVVibjG7/IfimE0YtpO4CmukM=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwYkmKoMeiF48V7Ac0oUw2m3bpZhN2N0II9a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5QcqZ0o7zba2tb2xubVd2qrt7+weH9tFxVyWZJLRDEp7IfgCKciZoRzPNaT+VFOKA014wuZ35vUcqFUvEg85T6scwEixiBLSRhnbNA56OAXuC4ia+8ESGw6FddxrOHHiVuCWpoxLtof3lhQnJYio04aDUwHVS7RcgNSOcTqtepmgKZAIjOjBUQEyVX8yPn+Izo4Q4SqQpofFc/T1RQKxUHgemMwY9VsveTPzPG2Q6uvYLJtJMU0EWi6KMY53gWRI4ZJISzXNDgEhmbsVkDBKINnlVTQju8surpNtsuE7Dvb+st27KOCroBJ2ic+SiK9RCd6iNOoigHD2jV/RmPVkv1rv1sWhds8qZGvoD6/MHsSqTfA==</latexit><latexit sha1_base64="57GVVibjG7/IfimE0YtpO4CmukM=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwYkmKoMeiF48V7Ac0oUw2m3bpZhN2N0II9a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5QcqZ0o7zba2tb2xubVd2qrt7+weH9tFxVyWZJLRDEp7IfgCKciZoRzPNaT+VFOKA014wuZ35vUcqFUvEg85T6scwEixiBLSRhnbNA56OAXuC4ia+8ESGw6FddxrOHHiVuCWpoxLtof3lhQnJYio04aDUwHVS7RcgNSOcTqtepmgKZAIjOjBUQEyVX8yPn+Izo4Q4SqQpofFc/T1RQKxUHgemMwY9VsveTPzPG2Q6uvYLJtJMU0EWi6KMY53gWRI4ZJISzXNDgEhmbsVkDBKINnlVTQju8surpNtsuE7Dvb+st27KOCroBJ2ic+SiK9RCd6iNOoigHD2jV/RmPVkv1rv1sWhds8qZGvoD6/MHsSqTfA==</latexit><latexit sha1_base64="57GVVibjG7/IfimE0YtpO4CmukM=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwYkmKoMeiF48V7Ac0oUw2m3bpZhN2N0II9a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5QcqZ0o7zba2tb2xubVd2qrt7+weH9tFxVyWZJLRDEp7IfgCKciZoRzPNaT+VFOKA014wuZ35vUcqFUvEg85T6scwEixiBLSRhnbNA56OAXuC4ia+8ESGw6FddxrOHHiVuCWpoxLtof3lhQnJYio04aDUwHVS7RcgNSOcTqtepmgKZAIjOjBUQEyVX8yPn+Izo4Q4SqQpofFc/T1RQKxUHgemMwY9VsveTPzPG2Q6uvYLJtJMU0EWi6KMY53gWRI4ZJISzXNDgEhmbsVkDBKINnlVTQju8surpNtsuE7Dvb+st27KOCroBJ2ic+SiK9RCd6iNOoigHD2jV/RmPVkv1rv1sWhds8qZGvoD6/MHsSqTfA==</latexit><latexit sha1_base64="57GVVibjG7/IfimE0YtpO4CmukM=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwYkmKoMeiF48V7Ac0oUw2m3bpZhN2N0II9a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5QcqZ0o7zba2tb2xubVd2qrt7+weH9tFxVyWZJLRDEp7IfgCKciZoRzPNaT+VFOKA014wuZ35vUcqFUvEg85T6scwEixiBLSRhnbNA56OAXuC4ia+8ESGw6FddxrOHHiVuCWpoxLtof3lhQnJYio04aDUwHVS7RcgNSOcTqtepmgKZAIjOjBUQEyVX8yPn+Izo4Q4SqQpofFc/T1RQKxUHgemMwY9VsveTPzPG2Q6uvYLJtJMU0EWi6KMY53gWRI4ZJISzXNDgEhmbsVkDBKINnlVTQju8surpNtsuE7Dvb+st27KOCroBJ2ic+SiK9RCd6iNOoigHD2jV/RmPVkv1rv1sWhds8qZGvoD6/MHsSqTfA==</latexit>

[E] Can we couple quantum matter to random lattices?

[F] It might be better to change the lattice structure in a  
homogeneous manner to reduce Tc.

Beyond our model…

[D] Can we extend our argument to the O(n) model?



Discussion  
Turning off spin DOF by c=0, one can essentially consider the one MM
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<latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit>
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Liouville gravity

The continuum theory w/ the scaling

[Ambjørn-Loll-Watabiki-Westra-Zohren, 2008]
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Generalized CDT 
(characterized by finite number of baby universes)

Generalized CDT

If further setting ⇥ = 0
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Continuum limit of CDT
= 2d projectable Horava-Lifshitz gravity

[Ambjørn-Glaser-YS-Watabiki, 2013]

projectable HL (Θ=0)


