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REMINDER 1

N=(2,2) 2D sigma model & H-flux/B-field =0 > Kahler target

e 2left:  Qr(fermion) =0z + ...
e 2right: Q@ g(fermion) = 0x + ...

4 supercharges:

Topological A-model Topological B-model
e Kahler modulus w o Kahtermoattds—o
o Comptexmoautusd e Complex modulus J

Worldsheet gravity!

Top. A-model string Top. B-model string
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GENERALISED TOPOLOGICAL Z-MODELS?

| H-flux § = fg@méx _|_b(’9335x + fermions

Target manifold:

2 .
e Kahler _ * Generalised Kahler Hitchin, Gualtieri 2000s]

e Calabi-Yau e Generalised Calabi-Yau (GCY)

3  Physics link: (2,2) SUSY + H-flux => Generalised Kahler! [Gates-lwéek 1984]

aka bihermitian



N=(1,1) superfield action

Demand extra SUSYs for (2,2) algebra:(\

XF =K XV

J-

Bihermitian geometry l

e metric
e H-flux

e complexstructures K., K_

g
H

— UV

K:=-1,dH=0,

ng_

-H)K. =0,

N(Ki) — O,Kiwj skew



Bihermitian geometry Choice of twisting

e metric g supercharge
e H-flux H Qu/B < Ja/B
e complexstructures K., K_
J (%(K+ + K_)’LLV %(K‘F L K—)/JJV
A/B = _ y
AKA LK K ) (K K,

Generalised Kahler geometry  [Gualtieri 2010, (Hitchin)]
[JAv JB] =0 9

e generalised complex structures
Ja,Jp € End(T & T7) G = —JaJp isgen. metric




THE (2,2) ACTION
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PREVIOUS WORK TOWARDS TWISTED (2,2)

Late 2000s works ...
[Hull, Lindstrom, Zabzine, von Unge, - prompted by~ [Rapustin-Li 2004]
Rocek, Halmagyi-Tomasiello, Zucchini fermion det. anomaly & RR-ground

states vs. Generalised Calabi-Yau

Generalised e.g. B-twisted ((Q g-twisted) model expected to localise onto

generalised instantons: (It id )& 0 = (Ih— 128 )5, des = 0

OrdinarytypeA: K_ = —-K , — x: > — M holomorphic

Sanity checks...
y OrdinarytypeB: K_ = K, — =z : X — M constant



Localisation only shown

: : o rank TS’O) NT"Y = const.
hitherto in specific cases:

-> (2,2) superfields, but no type-shifts

Bihermitian Local
_ [K_|_, K_] — O
Product geometries

nondegenerate 1.
gen. Kahler [K+7 K—] exists

WHAT Claim

The path integral for the generalised
B-twisted sigma model localises on

WE DI D generalised instantons for any gen.

Kahler/bihermitian geometry.




Batalin-Vilkovisky SUSY twist
arXiv: 2511.00144  [ASA]

Constructs a BV master action that defines and

H OW WE calculates observables of SUSY twisted theory

DI D IT Spv(®, @7] = So|P] (Classical action)
—|—/<I>*(Q<I>) (Generates

twisting SUSY)

Localisation argument:
canonical transformation by —I—C’)(<I>*2) (on-shell-ness)
""gauge-fixing fermion”

-> NO need to close the algebra, avoids e.g. semichiral sheafy superfields



Batalin-Vilkovisky SUSY twist
arXiv: 2511.00144  [ASA]

HOW WE Q*=0 mod shell = 3Js;:Q* = —{4,s;:}

Homological perturbation = Jso,---: (0 +Q +s1+...)° =0
DID IT

Sev = Hsio+...: (SBv,SBv) =0

Also developed equivariant top. twists; balanced topological twists,

balanced equivariant topological.- ;
[Blau & Thompson 91, DijRgraai & Moore 96]
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Quantum BV master egn. obstructed by cohomology class of

ABV,reg f o~ (Q(I))

path-integral measure is Q-invariant!

when (it's a kind of
supergeometric

modular class)

trivial

For the twisted sigma models

e 1= (K, — K_)g ! isPoisson

Brutal geometric facts: _ _
e gen.instantons tangent to symplectic leaves

Vanishing obstruction = vanishing 75 modular class

-> exists invariant measure pgon leaf 'space’
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Type B directions

Type Adirections

Partition function Z roughly / d/ Py (f) ZA—model (K)

leaf space

Z from [Crainic Mestre 2016] measure on

Expectation/conjecture:
[Bailey-Gualtieri 2016] symplectic groupoid
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REMARKS/OUTLOOK

o Twisted model is topological: Diff (X) is (Q-exact

e Gromov'energy’ FElx| = / |0z||* constant along generalised instantons
2 -> compactness of moduli space?

e Worldsheet physics of generalised complex type-change loci?

e Coupling to topological worldsheet gravity ? (in progress...)

L—) topological string theory on generalised Calabi-Yau!
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