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“3d mirror symmetry”

SQED XY7Z model
Lamn) = Lovm + L +L277Y Comga = Lx + Ly + Lz + XY Z + (cc.)

Gauge ~..... Yukawa
coupling coupling
IR: same fixed point (superconformal)
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Superconformal index is invariant along RG flow
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Superconformal index

#(BPS) having quantum numbers commuting with {Q,Q"}

Refinement of Witten index
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Superconformal index

#(BPS) having quantum numbers commuting with {Q,Q"}
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Superconformal index

#(BPS) having quantum numbers commuting with {Q,Q"}
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Boundary conditions
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Superconformal index
Boundary conditions on %

e Matter multiplet (7= :vector with Ny)
¢ —M ¢ & —N & Zl-loop
E)% — ivll\/[ﬁ 5%@'71N5 (depending on M,N)

e Vector multiplet (U(1) gauge)
v/ (P) 1/ (CP)

Ay— —Ay Apy—+Apy Av—+ Ay Apy— —Apy
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Superconformal index
Boundary conditions on %

e Vector multiplet (U(1) gauge)
I/ (P) 1/ (CP)
Ap— — Ay Apy—+Apy Av—+Ay Apy— — Ayy
oO— — O o— + 0
A— + 171 A A— — Y1 A A— — 1YL A— + 73*}/15\
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Superconformal index

Boundary conditions on

e Vector multiplet (U(1) gauge)
V(P) “Parity”
Ay— —Ay Apy—+ Ay

Z>-hol
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Superconformal index

Boundary conditions on

e Vector multiplet (U(1) gauge)
V(P) “Parity”
Ay— —Ay Apy—+ Ay

Locus: A = (
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do
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Z>-holonomy )+( Wilson line
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ei ﬂg,y Aflat - _:1

)



UJ

Superconformal index

Boundary conditions on

e Vector multiplet (U(1) gauge)
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Superconformal index

Boundary conditions on

e Vector multiplet (U(1) gauge)

1/ (€CP) “Charge conjugation”+“Parity”

Ay—+ Ay Apy— — Apy
O— + O
A— —iviA A — + i\
D— — D

o monopole Wilson line
Locus.A_( B e o7 )+(6’: (modZw))
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Superconformal index

Boundary conditions on

e Vector multiplet (U(1) gauge)

1/ (€CP) “Charge conjugation”+“Parity”

Ay—+ Ay Apy— — Apy
O— + O
A— —iviA A — + i\
D— — D

o monopole Wilson line
Locus.A_( B e o7 )+(6’: (mod 277))
N N
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Superconformal index

Boundary conditions on

e Vector multiplet (U(1) gauge)

1/ (€CP) “Charge conjugation”+“Parity”

Ay—+ Ay Apy— — Apy
O— + O
A— —iviA A — + i\
D— — D

o monopole Wilson line
Locus.A_( B e o7 )+(6’: (modZw))

=1 = Z Z Zl—loop
Be2Z7 60L=0,7
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Superconformal index

Boundary conditions on

e Vector multiplet (U(1) gauge)
V(CP) “Charge conjugation”+"“Parity”
Ap—+ Ay Apy— — Apy

o— + O

E : E :Zl—loop
Be27 60L=0,m
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Superconformal index
Boundary conditions on %

e Vector multiplet (U(1) gauge)
V<7D) “Parity” V(CP) “Charge conjugation”+“Parity”
Ap— — Ay Apy—+Apy Av—+Ay Apy— — Ayy

O— — 0O o— + 0

27 de =
2 : 2 1 loop E : E : 1-loop
{ holonomy ==%1}J0 T Be27 604 =0,xw
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Superconformal index
Boundary conditions on %

e Matter multiplet (= :vector with Ny)

E%Mg & —N QE Zl-loop

E)% — ivll\/[ﬁ 5%@'71N5 (depending on M, N)
e Vector multiplet (U(1) gauge)

V(P) “Parity” V(CP) “Charge conjugation”+"Parity”
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{ holonomy ==£1}J0 T Be27 60L=0,m




Plan

@/Superconformal index

Mirror symmetry on i

Summary & Outlook




UJ

Mirror symmetry on RP? x S!
Boundary conditions on %

e Matter multiplet (= :vector with Ny)

E%Mg & —N QE Zl-loop

E)% — ivll\/[ﬁ 5%@'71N5 (depending on M, N)
e Vector multiplet (U(1) gauge)

V(P) “Parity” V(CP) “Charge conjugation”+"Parity”
Aﬁﬁ — Aﬁ 14907yH =+ Agp Y A??H T AT? ASD Yy Agp,y

O— — 0O o— +

> [T, Z > Z
2 1 loop 1-loop
{ holonomy ==£1}J0 T Be27 60L=0,m
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e To decide M, N: correspondence of moduli %




Mirror symmetry on RP* x S}

v (P) [SQED

e To decide M, N: correspondence of moduli %

e ‘ et <—> Y X
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Mirror symmetry on
V' (P) [SQED

D2 §l

XY7Z model

e To decide M, N: correspondence of moduli %
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Mirror symmetry on RP* x S}

V' (P) [SQED

XY7Z model
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“g-binomial theorem”



Mirror symmetry on RP* x S}

1 (¢P) [SQED

e To decide M, N: correspondence of moduli %

QQ—> QQ <=> 7Z —7Z

single 0 1 1 0
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Mirror symmetry on RP* x S}

XY7Z model
5 o X7

V' (€P)[SQED
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“Product-to-sum identity of theta functions”
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Summary & Outlook

(1)Classify parity conditions and
compute superconformal indices on RP? x S*

IV (CP) =

(2) Give exact proof of

SQED

= XY 7 model [e]8 RP? x St

as new mathematical identities

vP) =

IV (CP) =

“g-binomial theorem”

“Ramanujan’s sum”



O Summary & Outlook

1. Extend to N, flavors/non-Abelian group
2. Insertion of Wilson/Votex loops

3. Find "Holomophic blocks”

4. Apply to 3d-3d correspondence

5. From brane construction in string theory



