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Review: The B Model
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‘ The B Model
topological twist of 2d N' = (2,2) NLSM using U(1)s  [witten '91]

«~~ topological SM w/ supersymmetry ¢, 62 = 0

governs maps ¢ : ¥ — X, here: ‘ *

“ohysical” observables related to holomorphic quantities (e.g. /7°(X. ()
correlators probe moduli space of complex structures on X

dual to A model: complex structure «—— Kahler structure



‘ The B Model
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local formulation: ® v~ ¢/ (¥, @), ¢'(V,¢)

other fields: pi, nf, 0%, i, g1 (6¢' = 0, 6¢' = n', §p' = dgf, . ..

B model Lagrangian:  Lp =46V, V =igzp' A xd¢’ — 157,
has fermionic zero-modes in ' and §; ~~» Z5 =10
insert observables to soak themup ~» H*(X,0)

compute via localisation: locus = {const. maps ¢}
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‘ Adding Superpotentials W

consider W : X — C, holomorphicin ¢

Landau-Ginzburg: Lp + 0,WE' + 1D aWph A ph + 5(%&;17[795) [Vafa '91]
lifts zero-modes > Ziq #0

observables: R = {F(¢)}/(;)W) chiralring (60; = o;W)

e.g. structure constants of R:  Cupe = {fu(0) fo(0) fo(¢)) (f. generators)

compute via localisation: locus = {const. maps ¢, s.t. ;W (¢) = 0}



Equivariance
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‘ Why Equivariance?

equivariance provides refinement of theory; e.g. Z v Z(¢)
can simplify computations; e.g. Znex

allows for more general observables O = O(V)

examples: — superpotential W (¢, ) (this talk)

— complex structure deformation p(¢, ,7) (see preprint)

(construct funky theories: B/B, see outlook)



The Equivariant B Model
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‘ SUSY and Lagrangian

isometry U(1) C S? viav = ed,, Kk = gs2(v,")

0 = 0+010, o> 62 = —21L, cf [Yagi'14]

32 =0

acts as e.g. 0.0 = tpt, 6 = —21L,¢"
d¢t =0, ont =0,

Lagrangian: 6.V = L= 0V

v~ B model invariant under family of deformations

N



‘ Observables
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build observables in twisted theory via descent equations:  [witten '8g]

00 =0, dOy =00, dO; =00, Co ,Cl

Cyi-cycle: 6§, O; =, dO; 1 =0 N
equivariance: 0.0 = 1,01, 0601 = 1,05 —21dOy, .09 = —2id0O;
take any polyform wy + ws € Q3% such that 2idwy = t,wo

NS> (50 = wO(ﬁ)Oo, @1 = WQ(‘l?)Ol, @2 = wg(ﬁ)(’)g + wg(ﬁ)OO



‘ Observables
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build observables in twisted theory via descent equations:  [witten '8g]

’--- ‘

equivariance: 0.0 = 1,01, 0601 = 1,05 —21dOy, .09 = —2id0O;

500 =0, dOy =360, dO, =350, Co

C; i-cycle: 5SC SC dO,;_; =

take any polyform wy + ws € Q3% such that 2idwy = t,wo

> (50 = wO(ﬁ)Oo, @1 = WQ(‘l?)Ol, @2 = wg(ﬁ)(’)g + wg(ﬁ)OO



o Example: Superpotential

UP]
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Wy =W+ Ws

new action: Sp + {;, O, Ws =W — W,

generalised superpotential: W (¢) > W(p,V)

descent eqns
NN

Oy = %W(Cb, 19)

e.d. W(¢, 19) = Wl(gb) + COS(IQ)WQ((ﬁ), 8WN,S(yN,5) =0

Ynto—- Ys,1
localisation Iocus={¢o(z9) s.t. yN,2/\.yS,2}
YN3e e ¥sa



‘ Example: Superpotential

compute correlators of f(¢) at N & S:

two chiral rings Ry, {fi(¢)} & Rs, {fi(¢)}

“topological metric” and structure constants:

Vi];'/ = {fi(@)|w=0fi(D)]9=0)
(CY)iie = (') fi(D) =05 () 9=0r () v=0)

cando more: ' = (v ) (D) o—of; (D) v—r)



‘ Example: Superpotential
compute correlators of f(¢) at N & S: v R cN
two chiral rings Ry, {fi(¢)} & Rs, {fi(¢)} ‘
“topological metric” and structure constants:

Vij}f = {fi(@)|w=0fi(D)]9=0)
(CY)iie = (') fi(D) =05 () 9=0r () v=0)

can do more: ¥ = (Ui ) * (D) o—ofi(0)o—ry

w1 gives ring homomorphism Ry — R



Summary and Outlook



‘ Sumary

introduced equivariant deformation of B model:

standard B model equivariant B model

62 =0 62 = —2iL,
Lp = 6(igap’ A +d¢’ — 156;) | Lp = b.(igap’ A xd¢’ — 1576;)

W(g) > R W(p,0) o Rus

locus = {const. ¢o|0W (¢o) = 0} locus = {tracking sol.}

v equivariance yields interesting extension



‘ Outlook: B/B
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different twist of A = (2,2) NLSM:

Bmodel: /i, 3, 7, 6, Tlo] =B
Bmodel: /i, X, i, 6, i

equivariance - theory T[9] s.t.

X can be any K&hler manifold

generalised version of topological/anti-topological fusion
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