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Examples of A- branes
-
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.
L Lagrangian Tatu = I

5-
"
= O

,
i.e .

(U ,
D) flat bundle on L

2 . Z Spacefilling Tztw = { o }

I = wi
' F
"

complex structure on M

D= Fttiw holomorphic symplectic form



Kapustin - Orlov .

-

'

n'III.Fr.pe ① ↳ (1-4=1-2×1-2, w= - dandy, tdxzrdya)
I I Mirror

multiplication Tm, -7 Ex E E -- Kaci)by i brane

¥Y")¥=d"^d"+d"^d"d¥%¥¥"t""""f-
"
tiw = - i (dxitidxz)n (dy ,tidy)

complex symplectic str . on TY .



Problems : fuk (Tfw) consists of Lagrangian only

solution (L ,D) lies in completion Thi FUKLT
")

4,177 defines transform Fuk (T
' ) → Fuka)

② Cri'LL .) , till , ④U)

①/"÷¥i±÷±÷:(L , , U , ) (t', dandy, ) ( T2, dandy,
fibers

DiLagrangian
brane



Then - C-
,

J. Lackman) This defines an endofunctor of
-

-

Fut (T) net in the image of fully - faithful Ctbouzaid
- Smith)

Fuk (CH)
-

x T
') → End ( Fuk LT))

but which defines an object

f Idempotent completion

(4,17) E ,IwtFukCt4)
twisted complexes : sums , shifts , cones .

which is mirror to Tmi as desired
.



④ Application to Koehler geometry

fyid: M=T*N
,
wean-_ down

Lagrangian L = (N ,
( Qiu , d))↳ M zero section.-

Spacefilling : fix I complex structure on N

Zo = ( M , ( Uo ,
Ro )) F" -- dI*Eaa=I*wcaa

Ilm "d ti I#an

CM , ro - Fthtiwcan) = he:¥aIjPehifsT = ITEN



Kiahlerpreqvantizationlet
w Koehler on (N

,
I) and (U.P) a prequantization F"=w

£
,
= (U ,

= Uo④ #U , D, = Do④ It l④ #* D )

holomorphic symplectic stone. (If I twantw , D,
= Ittwcant #w t i wean)

Z
,

= twisted cotangent bundle



Gator -Witten approach to Geometric Quantization

pair of branes
L
- •Z'Trealize symplectic p •
-

as a submfld L Lagrangian

of complexion
- cation

Zero section space - filling .

RI = w Hom(L ,
L) ( Hom It

,
-2
.) f Home . ,Z, )
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Summaryideai

• Kahler structure on N encoded

by a pair L
,
-2 of A - branes in #N , wean)

• Geometric quantize . of koines structure
is Horn (L , Z) .



How to define Horn ( L
,
Z ) Lagrangian -7 Space filling

Proposed Method ① choose a holomorphic Lag . polarization
-

"

of LZ ,
R) transverse to L

② lift (U ,D) to a holomorphic
prequantization

③ take holomorphic flat sections
along Bohr - Sommerfeld Leaves
intersecting [

⇒ sheaf on Polarization

param . space .

④ take global holon . sections



•
twisted cotangent bundle

¥¥f÷÷:÷:Lagrangian L ⇒
→ N

t
Hom ( L ,Z) = Ho (N,
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Assembling branes to form an algebra-

Zi = ( TN , ( Uo t*U④i. Do④ It 1×017×0
" ))

#M Xm #M

t t
,

HM x Ttm T*M.

Zi * Zj =Zi+j L * L =L

Hom(L,Zi)④Hom(L,Zj)→Hom(L,Zi+
making A = ¥, HYN , U④k) into 7L - graded algebra



④ Groupie
N
,
Wcau) is an example of a symplectic agro-paid

5

Lie apoupoid G Is N with a multiplicative syrup . form W
t

G Yu G

E÷÷fax÷÷÷.
it ,*w t itzw = m*w

G = IN is a simple case of a bundle of (abelian) groups , s=t=In



Deforming T*N using an R - matrix (Weinstein
,
Xu)

P
• N toric Kahler ⇒ IT

,
= )
"

Tex N→ N

action

• R E Mta defines f*R= 0 Invariant Poisson

in
• Ie action lifts to Hamiltonian action on (FN , he #wcantiwca)
f J : T*N → te moment map .

- { RJCG))
- • New source : Slg ) = e ITN (g)

fifty new target : tcgi-etrcnsn.mg,

""

multiplication: m(girl = Eth
""
. g + etdJH.tn



• line bundle ( Uo
,
B) is multiplicative

using l - couple R

1,2cg ,h) = e
"" (Jtg) ,Rh))

• Same works for all {Zi}iez .



To compute 7L - graded algebra ( Gp2 was)
)

• holon . Lagraugiaupdarizat
for Zk provided by complex moment map J
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.
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non - toric.

L T

Hom CL , Ea) I HYN ,U④k)
T

• convolution
fan.gg#sf.e.y= e'

"'"'
n'(( e- '

'"''
*⇒ ④(e'"''* fan.))

= e-
it'"'m

ftp.ofe.n
⇒ noncomm . algebraic torte variety .



Future steps .

y

'

Any Gen . Cx mfld (M ,JJ) has underlying Poisson str .

and so symplectic group-id (G , w) =3 44,5)

and the anchor is a g.
hot . map

.

Cst)
(G ,

w)→ (M- x M ,
I
-

xD)

GivenapairofbranesG,Czin(M
define a Coisotropic A -brane
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