N=2528Y - XY TIITERICEITS
ERNZEEOER DEEFZ

FINEA
BroAHE

2021/9/14 ML L 2021 FRERE

HIEA (RAE) N = 2 LG BROKIENFHHE 2021/9/14 %4 1/12



Motivation

o HBFRIEFMDFFEN
10D B¥ZE — 4D BFZE +-6D 22
(Calabi-Yau (CY) Z#k{%)
= DAY 2D HERE LLICIE
2D NV =2 ilBH 55 (SCFT) »'EIR
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o 2D HX#F Landau-Ginzburg (LG) &5 » SCFT
o LGHREY «—(SCFT?)— CY ZHRIK [Greene-Vafa—Warner, Witten]
> eg, LGEEEL W =37 &« 6DCY: Y5 20 =0
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LG model: 2D N = 2 Wess—Zumino model
e 2D N =2 Wess—Zumino (WZ) 8 (&), [ =1,2, ...)
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+ (D1, 1) 20140; 8%%?\}3) 1
bR\ ewqay o5 0. ) \Ws)

0A|0A,

S— / x [482A’,*62A, +

= N=2SCFTICHIHLTWBEEZLNTWS
o I=VIRELE Dxtity (ADE 9348 [Vafa-Warner])
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A, x"lnz1 3—-6/(n+1)
D, x"'4+x2? nz3 3-6/2(n—1)
E; x>+ xy8 3-6/18

Es =A@ A3, Bg= A ® Ay
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Preceding numerical studies

o IR TORHES - IR FE — FFEEERM (BEM) %R
» BFEAMEIE SUSY 25
@ Nicolai Bi& A — N = 20,A + OW*/DA*:

- /[de/\/*] exp (—/d2 IN(x )Zs.gn det S5 e

CETC A R (W = 0%) OHIES S 2L —3a Y
Q@ 27— VIR h+ h DEFEHE [Kawai-Kikukawa 2009]
Q SUSY Z R DOEUBETEF % [Kadoh—Suzuki 2009] Z A\ =
h+h &FHRDER c DFE [Kamata-Suzuki 2010]

— Ay I ZXIVRBL DX IS R D IEE BN BV 0 SERL
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Today's talk

o Kadoh-Suzuki DERIbEFAW=#4 12 I T IILERI TOREE
- O.M—Suzuki '18: Ay, A3 (Es = Ay ® A3)  [2£'17/9, '18/3]
-~ O.M. '18: Dy, Ds, E; [18/9]

HEINd h+h cERB<BERLTWVWS
o ARYA XAy — v aE AW EEIER
» O.M. '19 ['19/9]
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Supersymmetric formulation [Kadoh—Suzuki 2009]
o RET [ x L mEfRZEM — BMEREZE TENL

1 iox 27
() = 73 2 e”e(p). pu=Tnu (m=0£1,... %L/23)
p

o SUSY, I ERFEZEDIRTE
S BALY MNP IRILTF—EEFET VYV ILOERIES

o 2 mEH ,
(r(pleal-p)) = L [ d'xe ™ (ea(x)a(0)
P1
o %30 — SCFT TD 2 R /a
(TL(x)T2(0)) = c/22%, ... 0 (Q' .
e IRTH <Tzz(p) Tzz(_p)> DIRFE L

—> C —7T/a
—r/a 0 7/a
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Torus compactification and deformation

o N—FRICHIET BEBRT Vv I

3

W({{e}) = ( Z /3)¢1¢2¢3)

O1D,P3 18D AR A R A DEDEFR
o PR hLER L BITKST,

(A)ll—‘

c=3

o § RZHLE HTHRIT (a) = 0.3)
» 8 =0.1: 320 confs. for L/a = 16, 24, 32, 40
» 8 =1: 1280 confs. for L/a = 16, 24, 32, 36
» [ =10: 160 confs. for L/a = 16
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Central charge from a EMT correlator
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Central charge from a EMT correlator

Imaginary part of (T,.(p) T.(—p)) = L?wcp3/12p;
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apg
p=1,L/a= 36, ap; = 7/18, 1280 confs.
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Central charge

3.8

} B=0.1
36| ! it Su—
34| h {

o 32F f |
3 L
28 | {
26 : : : :
15 20 25 30 35 40

L/a

L B x?/dof ¢

40 0.1 0630  2.860(76)
36 1 0668  3.203(59)
16 10 1.068  2.84(23)
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“Effective central charge”
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Figure: "Effective central charge” for 5 =1, L/a = 36.
(Analogous to Zamolodchikov c-function)
UV: c =9, Ny BD#B% — c = 3Ns
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Summary

e DN =2 WZEBD#HE I 2L —>3 Y

Byg%ggﬁ@[ﬁhéSGT

o INET : BB
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Backup: WZ model and Nicolai map [Nicolai 1980]
o BRANZ—AETTILIAY ¢ DIER

s=so 5[ o (W25, o) (2) o]
ZT Ty pr = L(po—ip1), * EBHAH,
55 = le N(p)'N(p). N(p) = 2ip.A(p) + W'(A)(p)

o 7ITIIAVDES. THEHE A(p), A(p) — N(p), N*(p).
A(N, N¥)
A A | 4a

1

Z= / H [dN(p)dN*(p)] e =8 Zsign det

|| <A

v Aip) (i =1,2,...) 1& N(p) 44 B8
» Gauss BE% (Nicolai Bf§&) = Gauss BLE % £

HFIMEBA (RRAER) N = 2 LG BROHIEHZ 2021/9/14 MBS 13 /12



Backup: Algorithm

Q@ Gauss &LE (N(p), N*(p)) &£
Q@ HER

2ipA(p) + W'(A)"(p) — N(p) =0

DETDEA(p) (i=1,2,...) ZBEMNICKD B

Q@ RDOMEFHE
- O(N, N*) ) . (N, N*)
Z&gn det (A A O(A, AY) Z&gn det (A A

Q (1)~(3) z#WRBRLTFEH%Z &5 (A, D, E,)

O(N, N
<Z sign det A(A A*)) > =n,

=X <z’: sign det 3(A:A*))O(A’A*) A_A,->
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Backup: Noether currents

@ Energy-momentum tensor
T..(x) = =470, A*(x)0,A(x) — W@bz(x)ﬁzgzg(x) + W@z¢2(x)z§2(x)

with requirements: Ty, = Ty, >°, Ty — 0 in the UV limit (free SCFT)

@ Supercurrent

57 (p) = 40 A(x)ih5(x),
5. (p) = —4m0. A" (x)12(x),

with requirements: S7(p), S; (p) — 0 in the UV limit (free SCFT)
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Classification of configurations (5 = 1)

L 16 24 32 36
(8,0)s 1247 1155 1056 497
(9,1)s 27 102 158 102
(10,2)g 6 18 49 23
(11,3)s 0 4 9 5
(12,4)g 0 1 2 5
(13,5) 0 0 0 1
(15,7)s 0 0 1 0
(8,1) 0 0 0 1
(9,0)q 0 0 3 2
(13,4)q 0 0 1 2
(11,2)0 0 0 1 1
(10,1)g 0 0 0 1
A 8 8 8.004(2) 8.008(4)
5 0.00158(94) —0.00020(64) 0.00043(55) 0.00047(80)
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Scaling dimension ()

A L B x?/dof. 1—h—h Expected value
Ay 16 0.1 0.043 0.8006(66) 0.666. ..

24 0.1 0178  0.7270(89)

32 01 0851  0.703(12)

40 0.1 0165  0.663(13)

16 1 0134  0.7615(21)

24 1 1125  0.7096(30)

32 1 0423  0.6678(37)

36 1 0.319 0.6566(66)

16 10 0.728  0.666(33)
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Central charge

L B x?/dof c Expected value

16 0.1 2176  3.725(62) 3
24 0.1 1437  3.503(
32 01 0753  3.391(
40 0.1 0.630  2.860(
(
(
(
(

16 1 7.789 3.642
24 1 1514 3.439
32 1 0.741 3.238
36 1 0.668 3.203

16 10 1.068 2.84(23
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Backup: C-function

e General forms (7 = In zZ)

(Te2(x) T2(0)) = F(T)/Z4a
(Te2(x) T22(0)) = G(T)/4Z32a
(T30 T2:(0)) = H(7)/2° 2.

@ Conservation laws and reflection positivity imply

d
—(2F — G —-3H/8) < 0.
o /8) <
@ Zamolodchikov's C-function:
C=2F-G-— gH.

Monotonically decreasing function along RG flow — c.
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