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£ LHECRGSZEICIAR T, AR Type 1A B BUEZIFCRIRBULER, R
BN Calabi-Yau SRAZAJ 8BS 2HERIBVESTEL (1], XMEHREAR MR
N =2 @BHIAFE (SCFT) BINIRIKRFRELF Calabi-Yau iRZHIRIRIKE.
FFXIMAIRAS Calabi-Yau ftZHY Hodge Z52 (Hodge Diamond) RUSRERMER, X
BRI PR EFRAREIIFRYE (Mirror Symmetry), T ARKBRENIFRIER
Calabi-Yau EEEHMRA—AERISIMN KR, [2]
HENEEIRIEMNIBERE AR, SRR ENTREEIEN—ARRIAFIIERR, 7
}ggﬁy@giﬂ;ﬁﬁ"ﬁ@ﬁ, AR EIFREEIEFNEZNA, SR ENFREIE
LA,
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N = (2,2) RESHREIITRIE O)FpazELxg

BEITRMER—RARET V = (2,2) REWIXITRME, XSERKTA
{Qs, Qr,H, P, M} YN = (2,2) &R
@=@=0
{Qe, Qi} =H=EP
{Q,Q-} =2 {Q,Q}=Z
{Q-,Q:} =2 {Q+,Q}=Z
[iM, Q+] = FQs, [iM, Qs] = FQx (1)

SREMEXA R JIFRE (R-Symmetry) HHCEY

[iFV7 Q:l:] - _IQﬂ:7 [iFV7 O:I:] = IO:E
[iFAa Q:l:] = IiQ:I:a [iFAa Q:I:] = :IZIO:E (2)




N = (2,2) REISSEEIIERGE O)FpazELxg

ERTUTFR ARG BRI EER TSR, REKERNARETI:
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N = (2,2) RESREIIRE

ERNENEERMREE P— —P, M— —MBEZR, 9 AFI B FiR (AB
Parity), Hd A FFIREN A

Q- < QJr, (_Q, <~ Q+
F\/—)—F\/,Z(—)Z>k (4)

B FRREN T
Q-+ Q+,©— A ©+
Fa— —Fp,Z Z* (5)
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N = (2,2) BRI SHRETRME

Hori #1 Vafa (5 T HRGXIFRIERS N = (2, 2) BXIFREICAIYIRIERR [3], )&
TSI Sigma 1REY (GLSM) ERBETERIRICH Toric 5 (Toric Variety) {E
79 Target Space BY3FFLLM Sigma 1&EY, [ERHSIESME Sigma HEEIEHAT T duality
ITBRIBAT twisted superpotential B9 Landau-Ginzburg 1884, UERA T IEZ M4
Sigma #&EYF Landau-Ginzburg HRIAIRIRL, (LA CP"~* Joffl)

W: e_Yl + PN + e_Ynfl + eYl+"'+Yn71_t (6)

TS R XFRME (R Symmetry) TTEFRERITELM Sigma 1REIF
Landau-Ginzburg HEBIIEEK target space 9 Calabi-Yau ifitfiz, XXM BEEEKE
BN Calabi-Yau iR AOXHEME, i Tid—27B8 T el LU RN E 2295k ESR
AMEBYAY Target space 3 Toric FEHPRYRERIME (3], XEREXHERY Calabi-Yau itz
AL Local Calabi-Yau .
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N = (2,2) BHEICSHREXITRE

Aﬂ]m_ﬂo{ﬁﬁﬂﬁﬁfﬂ'ﬂ (Worldsheet Supersymmetry) H—215¢B8 Calabi-Yau
T Z BRI RAVETS, IXBETICUE NV = (2,2) HBHEAZEICAY chiral F anti-chiral
AR5 Dolbeault J:”ﬂ%ﬂ’]ﬂ*’] LARFIR N = (2,2) BEFIECINER (Spectral
Flow) #1783, 2253 chiral #] anti-chiral ring BYXE

REIA «— HPI(M) +— R L1 (7)

BA T
HPI(M) =~ H"P9(M) (8)

BEIREXT Hodge ZH) "HRI&"
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REITRESTTEU LT

MIISINT Topological Twist &{F5 N = (2,2) ﬂiﬁﬂjﬁﬂfii@,/ﬂ\{% Target Space B3
¥osheRmk [4][6], EHPE A, B F3E Twist

Mz = Mg+ R; (Ra=Fy Rg=Fp) (9)

X Twist T, FIFREXITREEMMUEIEE, A twisted BIFFLLME Sigma 1RELF0 B
twisted AY Landau-Ginzburg {2EIAYKELRF D FIRBLAFIE (Stable) BRET

20" =0 ¢.[X] =5 (10)
FE W BIR(E SR 5 (e

o' =0 OGW=0 (11)

TIRIEXIRL 780 EAY Gromov-Witten A&, FENERIKE R NI LUSHITE.
Lfm{f—(?l‘l"g Gromov Witten 71' E’Jrﬁfi‘t 5. /\1I]I3JEJ= BRI H R RN




RFINZEICHIE ZERR

Topological
A,B model

/7

Coupled to
Topological
ravity

Topological
Strings

FOBZLELKE

University of Science and Tec

| B model Free Energy Recursion(Holomorphic Anomaly Equation) ™ |

Close Topological String duality to Chern-Simons Theory ©
Open Topological String duality and Topological Vertex ™

| Integrable hierarchies and amplitude’s free fermion formulation ¥ |

151

| B model remodeling and Topological Recursion of Matrix model

| Nekrasov-like partition function and refined Topological Strings® |

v

Geometrical
Engineering
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Toric Calabi-Yau Quantum Mechanics’s Exact Quantization ™ |

| Non-perturbative methods and Other Topological Invariants |

| Interpretation in wrapped M2 brane and BH mircrostates counting ® |
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» Greene-Plesser ¥ai& [12]

£ [12] 7, Greene-Plesser F|FF P* FARY 5 )REBHEE/IFEIIFRAG—N, LUK
MNMBHEE
G={(a0,...,a1) € Z3| Y 2 =0} (12)

BIER/SIHT singularity resolution fSZIRY Calabi-Yau {EABSRIIFREIS—M,
& T HEH Quintic 5l F, Candelas [FEFMITE TIXANMIF [5]. XFaiE
BE—Ea—#it.

> Batyrev 1315 [13]
FUFA Toric $5AY polytope FTIAHEI ™7 Greene-Plesser #ai&, FHinbAT
Greene-Plesser ¥h&EZIATAYYHGI, Batyrev IHF—UERH T 2 reflective polytope
AY Calabi-Yau Toric $&HAY polar polytope SN EEIRIEXIFR Calabi-Yau, FEA
LHTEEYERE Toric Calabi-Yau EEXIFRMEAIMEIE,
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> Hori-Vafa BUUEBBB el AM/ERURYIEIE, 2 Batyrev &R Sigma 1REIRY
FTL. AT A IRBIEIELME Sigma 128U B RELRE Landau-Ginzburg &8, JF
4 Sigma tEEYAY Target Space B2—{NIAY Toric §&, Landau-Ginzburg f2EIATLA
MAEINT twisted superpotential Z958HY Toric &,

> ItkHF AiJEE Berglund-Hibsch-Krawitz #I&EZETE Toric & EAIMIES T [14],
[15], Berglund-Hibsch-Krawitz #i&HEl 7 Hori-Vafa #i&fFE A, B #&=EIYN
Landau-Ginzburg 1&%Y,

> REXLTTEARTLABHE F Calabi-Yau ZAMY—LEZS[E], 3 Fano FAZE
[19][20],
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REXIFRIERIE — R AFRE

» Strominger-Yau-Zaslow Conjecture SE&XIFRIE
£ [16] &, Strominger-Yau-Zaslow FlJFH special Lagrangian D f&#[ holomorphic
D PRIXFMAFARY D IR BININZE A 71 B 28, BRI —IHREXIFRAY n
4 Calabi-Yau, IJEILAMRIER n 4 torus {E/IAFAERIRMXEER D BRIEAKRS
[EFTEIEIESRAY. MIXEEA™ n-torus LA T X3S
1

R+ R (13)

*H?éﬁ%
MNEIEANMUERF CIFBMEEE iR, BEERINPAYEH A, B
iﬂlﬂﬁ T D ERIZS.




IREIITRIERTE— R ieRE Q) ¥RRELL % g

» Kontsevich Conjecture SEIEEIGXIFRIE
1 [17] FE—RRAPSREXIFRIEHET ZIRS—MWARY X AY Lagrangian FiRAAER
5] Fukaya Category FBE—MIAY X BY coherent sheaves Ay Derived Category RO
NXER, FipEAREREITRE.

Fuk(X) = D2, (X) (14)
REXELETE—E, ERTIMAIF (18211122 ZHNE A LIS EEIIR
FERSE,
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