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1 2

34

h�� ̄ i =

<latexit sha1_base64="Z8y/5Oron0wHdeJ42HHVLK1+dJE="></latexit>

+

<latexit sha1_base64="ZpM9HinLC3l7tre06ql0bJOq+sE="></latexit>
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Integral: Iij :=
1

4⇡2x2
ij

<latexit sha1_base64="EbfXJ9PqaeNZBnBbNGJqAJPp32s="></latexit>

⇠ "

Z
d4x5

Z
d4x6 I15I26 /@3I36 /@6I56 /@5I45 +O("2)
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⌫
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2. SCALAR-FERMION
CORRELATORS

PERTURBATIVE CALCULATION

h�� ̄ i = T1 f1(z, z̄) +T2 f2(z, z̄)| {z }

<latexit sha1_base64="jWpyn40fn0n5cRsEWniCmXqvhPM="></latexit>

9



fi(z, z̄)

(z, z̄)

����
O(")

= ai(z, z̄)
log(zz̄)

(1� z)(1� z̄)
+ bi(z, z̄)

log((1� z)(1� z̄))

zz̄
+ i ci(z, z̄)`(z, z̄)

<latexit sha1_base64="TgtJBDhcCjrCPOSUgNreU6deqKA="></latexit>

2. SCALAR-FERMION
CORRELATORS

PERTURBATIVE CALCULATION

h�� ̄ i = T1 f1(z, z̄) +T2 f2(z, z̄)| {z }

<latexit sha1_base64="jWpyn40fn0n5cRsEWniCmXqvhPM="></latexit>
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fi(z, z̄)

(z, z̄)

����
O(")

= ai(z, z̄)
log(zz̄)

(1� z)(1� z̄)
+ bi(z, z̄)

log((1� z)(1� z̄))

zz̄
+ i ci(z, z̄)`(z, z̄)

<latexit sha1_base64="TgtJBDhcCjrCPOSUgNreU6deqKA="></latexit>

2. SCALAR-FERMION
CORRELATORS

PERTURBATIVE CALCULATION

i|z � z̄|`(z, z̄) := ⇡2

3
+ log(�x1) log(�x2) + 2(Li2(x1) + Li2(x2))

+ log((1� z)(1� z̄)) log

✓
�z + z̄ � i|z � z̄|� 2zz̄

z + z̄ + i|z � z̄|

◆

<latexit sha1_base64="F1GfsbKl8iZXHjQgX54prCBNd1U="></latexit>

x1 :=
2

2� z � z̄ � i|z � z̄| , x2 := (1� z)(1� z̄)x1

<latexit sha1_base64="Da2znyPmmHnoQFUIYfJECPRJ03w="></latexit>

(z, z̄) :=
(zz̄)2

512⇡6|z � z̄|2

<latexit sha1_base64="3+k8S0ZkEYkTcO9IRNqH9SNKx80="></latexit>

h�� ̄ i = T1 f1(z, z̄) +T2 f2(z, z̄)| {z }

<latexit sha1_base64="jWpyn40fn0n5cRsEWniCmXqvhPM="></latexit>
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����
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= ai(z, z̄)
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+ bi(z, z̄)

log((1� z)(1� z̄))

zz̄
+ i ci(z, z̄)`(z, z̄)

<latexit sha1_base64="TgtJBDhcCjrCPOSUgNreU6deqKA="></latexit>

2. SCALAR-FERMION
CORRELATORS

PERTURBATIVE CALCULATION

p(z, z̄) := z + z̄ � 4

q(z, z̄) := 2(zz̄ � z � z̄)

<latexit sha1_base64="4aK6nP6Y+327o/SFUioKfQkRYHc="></latexit>

h�� ̄ i = T1 f1(z, z̄) +T2 f2(z, z̄)| {z }

<latexit sha1_base64="jWpyn40fn0n5cRsEWniCmXqvhPM="></latexit>

9



SUMMARY &
OUTLOOK

10



SUMMARY &
OUTLOOK

Phase transitions in graphene

Yukawa CFT

10



SUMMARY &
OUTLOOK

Phase transitions in graphene

Yukawa CFT

"
f1(z, z̄)
f2(z, z̄)

#
=

X

�

���O��O� ̄ 

"
c z+z̄

zz̄
0 2

#"
g(d)�,`(z, z̄)

g(d+2)
�+1,`�1(z, z̄)

#

<latexit sha1_base64="QqbqmnZC9MCkR0gDt1qihOb77M0="></latexit>

h�� ̄ i

<latexit sha1_base64="xmPvrTvFL78rVLXCKqHNuQoKGhs="></latexit>

h�� ̄ i =

<latexit sha1_base64="Z8y/5Oron0wHdeJ42HHVLK1+dJE="></latexit>

+

<latexit sha1_base64="ZpM9HinLC3l7tre06ql0bJOq+sE="></latexit>

+ . . .

<latexit sha1_base64="2sIsAWWaarrjKwWWHOzbqGxHQl0="></latexit>

10



SUMMARY &
OUTLOOK

10

S �! S + h

Z
d⌧ �(⌧)

<latexit sha1_base64="PkxANupYdxo/2tAb1jWEgTwixvc="></latexit>

h [Giombi, Helfenberger,

Khanchandani, ‘23]

[JB, Liendo, van Vliet, ’23]

Magnetic line

Phase transitions in graphene

Yukawa CFT

"
f1(z, z̄)
f2(z, z̄)

#
=

X

�

���O��O� ̄ 

"
c z+z̄

zz̄
0 2

#"
g(d)�,`(z, z̄)

g(d+2)
�+1,`�1(z, z̄)

#

<latexit sha1_base64="QqbqmnZC9MCkR0gDt1qihOb77M0="></latexit>

h�� ̄ i

<latexit sha1_base64="xmPvrTvFL78rVLXCKqHNuQoKGhs="></latexit>

h�� ̄ i =

<latexit sha1_base64="Z8y/5Oron0wHdeJ42HHVLK1+dJE="></latexit>

+

<latexit sha1_base64="ZpM9HinLC3l7tre06ql0bJOq+sE="></latexit>

+ . . .

<latexit sha1_base64="2sIsAWWaarrjKwWWHOzbqGxHQl0="></latexit>



SUMMARY &
OUTLOOK

10

S �! S + h

Z
d⌧ �(⌧)

<latexit sha1_base64="PkxANupYdxo/2tAb1jWEgTwixvc="></latexit>

h [Giombi, Helfenberger,

Khanchandani, ‘23]

[JB, Liendo, van Vliet, ’23]

Magnetic line

Phase transitions in graphene

Yukawa CFT

"
f1(z, z̄)
f2(z, z̄)

#
=

X

�

���O��O� ̄ 

"
c z+z̄

zz̄
0 2

#"
g(d)�,`(z, z̄)

g(d+2)
�+1,`�1(z, z̄)

#

<latexit sha1_base64="QqbqmnZC9MCkR0gDt1qihOb77M0="></latexit>

h�� ̄ i

<latexit sha1_base64="xmPvrTvFL78rVLXCKqHNuQoKGhs="></latexit>

h�� ̄ i =

<latexit sha1_base64="Z8y/5Oron0wHdeJ42HHVLK1+dJE="></latexit>

+

<latexit sha1_base64="ZpM9HinLC3l7tre06ql0bJOq+sE="></latexit>

+ . . .

<latexit sha1_base64="2sIsAWWaarrjKwWWHOzbqGxHQl0="></latexit>

SEE PHILINE’s TALK!



S �! S + h

Z
d⌧ �(⌧)

<latexit sha1_base64="PkxANupYdxo/2tAb1jWEgTwixvc="></latexit>

h [Giombi, Helfenberger,

Khanchandani, ‘23]

[JB, Liendo, van Vliet, ’23]

Magnetic line

Phase transitions in graphene

Yukawa CFT

h�� ̄ i

<latexit sha1_base64="xmPvrTvFL78rVLXCKqHNuQoKGhs="></latexit>

h�� ̄ i

<latexit sha1_base64="xmPvrTvFL78rVLXCKqHNuQoKGhs="></latexit>

CFT data

"
f1(z, z̄)
f2(z, z̄)

#
=

X

�

���O��O� ̄ 

"
c z+z̄

zz̄
0 2

#"
g(d)�,`(z, z̄)

g(d+2)
�+1,`�1(z, z̄)

#

<latexit sha1_base64="QqbqmnZC9MCkR0gDt1qihOb77M0="></latexit>

h�� ̄ i

<latexit sha1_base64="xmPvrTvFL78rVLXCKqHNuQoKGhs="></latexit>

h�� ̄ i =

<latexit sha1_base64="Z8y/5Oron0wHdeJ42HHVLK1+dJE="></latexit>

+

<latexit sha1_base64="ZpM9HinLC3l7tre06ql0bJOq+sE="></latexit>

+ . . .

<latexit sha1_base64="2sIsAWWaarrjKwWWHOzbqGxHQl0="></latexit>

SUMMARY &
OUTLOOK

SEE PHILINE’s TALK!
10



SUMMARY &
OUTLOOK

THANK
YOU

10

S �! S + h

Z
d⌧ �(⌧)

<latexit sha1_base64="PkxANupYdxo/2tAb1jWEgTwixvc="></latexit>

h [Giombi, Helfenberger,

Khanchandani, ‘23]

[JB, Liendo, van Vliet, ’23]

Magnetic line

Phase transitions in graphene

Yukawa CFT

h�� ̄ i

<latexit sha1_base64="xmPvrTvFL78rVLXCKqHNuQoKGhs="></latexit>

h�� ̄ i

<latexit sha1_base64="xmPvrTvFL78rVLXCKqHNuQoKGhs="></latexit>

CFT data

"
f1(z, z̄)
f2(z, z̄)

#
=

X

�

���O��O� ̄ 

"
c z+z̄

zz̄
0 2

#"
g(d)�,`(z, z̄)

g(d+2)
�+1,`�1(z, z̄)

#

<latexit sha1_base64="QqbqmnZC9MCkR0gDt1qihOb77M0="></latexit>

h�� ̄ i

<latexit sha1_base64="xmPvrTvFL78rVLXCKqHNuQoKGhs="></latexit>

h�� ̄ i =

<latexit sha1_base64="Z8y/5Oron0wHdeJ42HHVLK1+dJE="></latexit>

+

<latexit sha1_base64="ZpM9HinLC3l7tre06ql0bJOq+sE="></latexit>

+ . . .

<latexit sha1_base64="2sIsAWWaarrjKwWWHOzbqGxHQl0="></latexit>

SEE PHILINE’s TALK!


