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A1-ALE-toric-GLSM-with-F-term

Toric-GLSM- Duality-Transformation

A1CALETspaceT4EguchiCHansonTspace, ParallelTNS5CbranesTandTtheTBCfieldTCdualityTrelation

FCterm
FindingfthefSUSYfvacuafCHiggsfbranch=
andftakingfthefIRflimitD

NLSMfLagrangianfforfA:zALEfspaceCcomponent=

GLSMfLagrangianfforfA:zALEfspaceCsuperfields=

ChargefassignmentfforfthefchiralfsuperfieldsfinfN6C2y2=ftheory

Integratingfout

FindingfthefSUSYfvacuafCHiggsfbranch=
andftakingfthefIRflimitD

GLSMfLagrangianfforfthefdualizedfA:zALEfspaceCsuperfields=

NLSMfLagrangianfforfthefdualizedfA:zALEfspaceCcomponent=

DualityTrelation

DualityftransformationfoffthefGLSMfwithfFzterm

※TheFA)FdirectionFisFdualized

FCterm

FCterm DCterm

Integratingfout

OriginalfLagrangianCrewritefthefFztermftofthefDzterm=

Integratingfout

Absorbing XfintofthefC

DualizedfLagrangianThereFareFtheFexplicitF

dualizedFLagrangianF

andFdualityFrelationF

forFtheFGLSMFwhichFincludesFchargedFchiralF

superfieldsFinFDbtermFandFFbtermIF

Next4FweFapplyFthisFtransformationFtoFtheFA)bALEFtoricFGLSMIFF

0frealfsuperfields
0fchiralfsuperfields
0ftwistedfchiralfsuperfields

Firstforderfformalism

breakTdown
theTshiftTsymmetry

ExplicitfformulationfoffthefdualizedfLagrangian

NEW!

0farbitraryfholomorphicffunction

0funconstrainedfcomplexfsuperfields

TheFRocekbVerlindeFtransformation[B]4F

whichFconvertsFoneFGLSMFtoF

theFother4FutilizeFshiftF

symmetriesFofFDbterms[2]IFSinceFFbtermsFbreakFtheFshiftFsymmetries4F

itFisFdifficultFtoFdiscussFaboutFtheFtransformationFforFGLSMsFwithFFbtermIFF

InForderFtoFdoFthat4FweFrewriteFtheFFbtermFtoFDbtermsFbyFtheFpropertyFofFchiralF

superfieldsFinFtheFN=[2423FvectorFmultiplet[{]IF

TheFtargetFspaceFofFtheF

NLSMFcorrespondsFtoFtheF

TbdualityFconfigurationF

ofFtheFA)btypeFALEFspaceF

viaFtheFBuscherFruleIF

InForderFtoFderiveFtheFcorrectFback

ground4FtheFN=[5453FfieldFcontentsFshould

beFextendedFtoFtheFN=[2423IFTheFchargedF

hypermultipletsF{AiF4BiF}FareFdoubletFunderF

theFSU[53RFsymmetry4FandFtheFSU[53R

symmetryFcompletelyFdeterminesFtheF

FbtermIFTheFadditionalFvectorFmultipletF

FFFFFFFFFisFintroducedFinForderFtoFremoveF

redundantFdegreesFofFfreedom4FandFtheFchargeFFFFFisFarbitraryFexceptFzeroIFF

TheFNLSMFrepresentsFtheFEguchibHansonF

space[5]IFThus4FexistenceFofFtheFFbtermFisF

inevitableFtoFderiveFtheFcorrectFgeometryI

N=44K4,TSUSY
determinesTFCterm

It)is)difficult)to)study)GLSM)beyond)the)the)topological)aspect)of)string)theory4
For)instanceB)in)N=x2B2w)toric)GLSMB)DWterm)constraints)
cannot)derive)a)correct)background)geometry)in)the)IR)limit4)

In)order)to)construct)the)correct)GLSMB)it)is)important)to)find)the)correct)FWterm4
As)a)typical)exampleB)we)consider)the)A1WALE)space)and)construct)the)GLSM)from)the)toric)data)
which)derives)the)correct)background)geometry)and)BWfields4
We)develop)the)duality)transformation)for)GLSM)including)charged)chiral)superfields)in)the)DWterm)and)FWterm4)

Toric-GLSM,-ALE-space,-explicit-duality-transformation

FCtermDCterm
TheffN6Cxyx=fLagrangianfasfafGLSM

Kahler
structure

Complex
structure

T

size
T

shape

FindingfthefSUSYfvacuafCHiggsfbranch=
andftakingfthefIRflimitD

?

0fFIzparameter

ItFisFconsideredFthatFaFtoricFGLSMFrealizeFtheFtargetFspaceFwhichFisFspecifiedFwithF

theFtoricFdataFinFtheFIRFlimit[)]IFHowever4FtheFcorrectFNLSMFcannotFbeFderivedF

fromFtheFGLSMFbecauseFtheFtoricFdataFareFembeddedFintoFonlyFtheFDbtermIFTheF

DbtermFconstraintFcontrolsFonlyFtheFKahlerFstructureForFtheFtargetFspaceFsizeIF

While4FtheFFbtermFgovernsFtheFcomplexFstructureForFtheFshapeFofFbackFgroundIF

Thus4FinForderFtoFconstructFtheFcorrectFGLSM4FweFneedFtoFfixFtheFproperFFbtermI

Superfields

Component

Higgsfbranchfcondition Dzterm
constraint

GLSMfgivesfaftoricfCYf
asfthefbackground

=-toric-charge
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We)explicitly)obtained)the)A1WALE)space)from)N=x4B4w)toric)GLSM
FWterm;)governing)the)complex)structure)of)the)geometry)

We)constructed)the)new)duality)transformation)for)the)GLSM)with
charged)chiral)superfields)in)FWterm

Converting)FWterms)to)DWterms
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