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INTRODUCTION

1-loop #%YIAHFTHRA SUSY Nonlinear Sigma Model DK
Ricci-flat Kdhler Z#%{K (coset construction)
Non-compact Calabi-Yau Z284K% FEAK

SNLSM as Gauge Theories (compact Kahler) %z /G
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Complex Line Bundle ® 11, 45(C

Hermitian Symmetric Spaces
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complex line

total Z=fE %
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CoMPACT KAHLER MANIFOLDS

SU (N
Projective space: CPN™1 = (V)
SUN —1) xU(1)

CN =) Q_ST — (¢1,¢2’...,¢N) — ¢1(1?()027...’90N)
i T
(@' #0, ¢ /¢! = ©F) gauged ~ CP™™!

(Kahler potential) K = quqb eV —cVv — clog{1 + QOTQO}
V : U(1)® vector superfield

U(N)
U(N — M) x U(M)

Grassmannian: Gy, =

Gna  gauged

K = tr(®'®e") —ctrV — clogdet {1a + ¢}
V : U(M)® vector superfield



NON-COMPACT MANIFOLDS

U(1)® 8¥% ungauged LT non-compact ZHKICT %

line bundle over Gy s

general U (M) gauge symmetric Lagrangian:
ICo(®, dT,V) = f(tr(®T®e")) — ctrV

f: tr((IJT(I)eV) g)/ff%"—ggﬁ, V =VeT, T, € U(M)
c : FI constant — real superfield C [Z#& ELUS

J
(0£/8C = —trV =01 = TU(M)® — SU(M)C)

Ko=K(X), X =logdet®'®

C #8 A = U(1)" &4 % ungauged

1
(I):O'( M), ceCl — X =M?log|lo|?+ K
P Aa



Ricci-FLATNESS CONDITION

d /dIKK\M(N-M)+1
(constant) = e ( )

-Nx_© (Y™
dX \dX

SOLUTION

d 1
= (Y b

A : positive real parameter

b : integration constant, JE'F [CE %74 parameter
D=M(N - M)+1




K

b# 0 T®H metric: 0 =0 TENSDH curvature [IFFR
M = (o, ¢') [IEEFRR (0 = 0) 2D

p =0 (dp = 0) ZRNZLBH%Ak:

0 b%aiaj*q’ <— Gnum D metric ZDED

9i* |,

ED p # 0 (dp = 0) BAZHUEE Gy THEARSNS
canonical line bundle over Gy
O(—MN) bundle over Gn,m

b — O: }E/‘ﬁl:q:%fb%/\\\
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‘ b = 1FEREIED parameter




Hermitian Symmetric Spaces:

T AIR%529: Gan N + Superpotential

Gany + {¢' =0} = il_?((]]\\rf))
SO(2N

T non-Abelian gauge group & U (1) O#&ICT S (M = 1)

GN,l = CpN-1

T CPN-! [CH)5FR%Z:RY: CPYN~! 4 Superpotential

N-1 72 SO(N) — AN-2
CPT {9 =0} = SN oy xo@m = @
26 ik Eg
CPT 4 {Tipng'¢'¢" = 0} = SO(10) x U(1)
E
55 a .3 5 _ 7
CP® + {daprs9° 9 9p7¢° = 0} = B X U (1)

ZH 5 M canonical line bundle & EMICHERTE 3



THE SOLUTIONS OF RICCI-FLATNESS CONDITION:

%: ()\eCX—I—b)%, p=0oc"/n.
Hermitian symmetric spaces:
type Cx G/H C D n
AIIL, Cx CPN-! N 1+ (N —1) N
AIII, Cx Gnum N 1+ M(N — M) MN
BDI C x QN2 N —2 1+ (N —2) N —2
CI C x Sp(N)/U(N) N+1 | 14+3N(N+1) | N(N+1)
DIII C x SO(2N)/U(N) N—-1| 14iN(N—-1) | N(N—-1)
EIIl | C x Eg/[SO(10) x U(1)] 12 1+ 16 12
EVII Cx E;/[Es x U(1)] 18 1+ 27 18
D = dim¢(C x G/H), C= %@(G)

Q' ~ CP' ~ SO(4)/U(2) ~ Sp(1)/U(1) CP? ~ S0O(6)/U(3)

Q? ~ CP! x CP! Q' ~ Gyp

Q* ~ Sp(2)/U(2) Gynyv ~ GNN-M



(GENERALIZATIONS

Kahler coset G/H |ZlE Einstein SfEN AN 6N %

4
Kahler G/H % base |IC L7 line bundle »MFoh %

Non-symmetric Spaces

SUKZ+m+n)
SUE) x U(m) x U(n)]
T BEBEMN 2 FEEFEET S

(ex.) C x

Direct Product

(ex.) Cx {CPN"!xcpPM1}

T EhZho¥REEETERND (N : M)



SUMMARY AND DISCUSSIONS

Gauge theory % i\ /c compact 7% Kahler Z51%4K

J

U(1)® ungauged = non-compact Kihler ZA#{KDiE N

Einstein-Kahler = [Ricci-flat & = =W AFER

FERRZR p ~ 0" = EIEFFRAUER
FEATER b # 0 = 1FFRESEK
p = 0 ALK = Tcompact Kahler Z%1K ]

J

Canonical line bundle over compact Kahler manifoldsl

U

Non-compact Calabi-Yau manifolds I

Cx G/H

T DAt
G/H 1 Einstein-Kihler 7 5 £ TEMICHERKD] AE
C x Q% R6RITRI
( YR SMTFEIE — singular conifold
RSO Q? ~ S? x §?
deformation (S?), resolution (S?) £ E4& %
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