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 Vacuum space of the chiral algebra as an intersection of screening kernels

φipzqφ jpwq � δi j logpz�wq
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KerSi ÝÑ logarithmic conformal field model

Si ÝÑ quantum group
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 The simplest example

p � 2,3,4, . . .

φpzqφpwq � logpz�wq
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Ker S is generated by

W� � e
?

2pnφpzq, W 0 � re,W�s, W� � re,W 0s

The quantum group is Uqs`p2q with q � e
πi
p

rE,Fs � K�K�1

q�q�1 , KE � q2EK, KF � q�2FK, K2p � 1, E p � F p � 0

 Equivalence of representation categories
 Modular properties
 XXZ spin chain related to Uqs`p2q
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ϕ1pzqϕ1pwq � logpz�wq, ϕ1pzqϕ2pwq � � 1
p

logpz�wq,

ϕ2pzqϕ2pwq � 2
p

logpz�wq.

B �
¾

eϕ1 and F �
¾

eϕ2

T pzq � �1
k
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k
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2kpk�2q
Bϕ2Bϕ2pzq�B2

ϕ1pzq� 1
2pk�2qB2

ϕ2pzq,
where we set

k :� 1
p
�2.

The central charge is
c � 3k

k�2
�1.

ω1pzq � 1
k
p�2ϕ1pzq�ϕ2pzqq, ω2pzq � 1
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j�pzq � eω1pzq

j�pzq � ��Bϕ1Bϕ1pzq�Bϕ1Bϕ2pzq�pk�1qB2
ϕ1pzq

�
e�ω1pzq

W�pzq � e2ω2pzq,

W0pzq � EW�pzq
W�pzq � EW0pzq
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 The quantum group from screenings

Ψ : FibFk ÞÑ qi,kFk bFi, 1 ¤ i,k ¤ 2

pqi jq �
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iπ
p
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F p � 0

rF, rF,Bss � B2 � F p � 0

rF, rF,Bss � BF2�pq�q�1qFBF �F2B � 0

Nichols algebra BpXq is a braided Hopf algebra

Category of Yetter–Drinfeld modules
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— braiding

— inverse braiding

BpXq� the dual Nichols algebra

x , y : BpXq�bBpXq Ñ k diagrammatically is denoted by � 

B� B� B� � �
������ ������ �

� �  ���� � ����

K2ps�1q �

X� X X X X Y

. . .

. . .
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KF � q�2FK, EF �FE � K�K�1

q�q�1 , KE � q2EK,

F p � 0, E p � 0, K2p � 1.

kF � qFk, kE � q�1Ek, k2p � 1, kK � Kk.

KB � qBK, kB ��Bk, KC � q�1CK, kC ��Ck,

B2 � 0, BC�CB � k� k�1

q�q�1 , C2 � 0,

FC�CF � 0, BE �EB � 0,

FFB�pq�q�1qFBF �BFF � 0, EEC�pq�q�1qECE �CEE � 0.

∆pFq � F b1�K�1bF, ∆pEq � E bK�1bE,

∆pBq � Bb1� k�1bB, ∆pCq �Cb k�1bC,

SpBq � �kB, SpFq � �KF, SpCq � �Ck�1, SpEq � �EK�1,

εpBq � 0, εpFq � 0, εpCq � 0, εpEq � 0,
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FIGURE 0.1.

t-J model
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 Equivalence between representation categories of W-algebra and of the quantum
group

 Equivalence of modular properties
 Reconstruction of the W-algebra from the quantum group spin chain


