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Studying T-Duality
via Monopoles

• General motivation:  understand T-duality

• Parallel treatment of momentum, winding

• Specific:  monopoles in duality web

• Correct solution important for calculations
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Kaluza-Klein Monopole

• Locally 

• Isometry around circle

• Flat space at monopole core

ds2 = H(r) d!r · d!r + H(r)−1
(
dκ + 1

2!ω · d!r
)2

H(r) = 1
g2 + 1

2r ∇× !ω = −∇(1/r)

R3 × S1: κ ∼ κ + 2π
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Puzzles in T-Duality
to the NS5-Brane

• NS5 metric, torsion, dilaton derived from:

• Physics mismatch:    localized, throat at core

• Conjecture: “winding throat” for KK-mon

• Parallel case: smeared NS5-brane

• Localized by worldsheet instantons

Gregory, Harvey, Moore
hep-th/9708086

Tong: hep-th/0204186
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H(r, θ) = 1
g2 + 1

2r
sinh r

cosh r−cos θ
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Topological Term in a
Gauged Linear Sigma Model

• Low energy limit: NLSM for KK-monopole

•    corresponds to KK-dyon coordinateθ
Sen, hep-th/9705212

LD =
∫

d4θ

[
1
e2

vector multiplet︷ ︸︸ ︷(−Σ†Σ + Φ†Φ
)

+

charged hypermultiplet︷ ︸︸ ︷
Q†e2V Q + Q̃†e−2V Q̃

+
g2

2

(
Γ + Γ† +

√
2 V

)2
+

1
g2

Ψ†Ψ︸ ︷︷ ︸
linear hypermultiplet

]

LF =
∫

d2θ
(√

2 Q̃ΦQ− ΦΨ
)

Ltop. = εµν∂µ(θAν)
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• No true vortex vacua in 2D

• Constrained instantons: radius

• Abelian Higgs model at crit. coupling +    term

• Find leading behavior of

• Corrects            in low energy NLSM

• Deduce corrections to metric and torsion:

Worldsheet Instantons
as GLSM Vortices

g → 0

θ
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Localization in
Winding Space

• Stringy KK-monopole differs from GR

• Localization and throat match NS5 physics

• Localized in “winding space” coordinate

• Non-geometric background

• Describe using “doubled geometry”

Dabholkar, Hull
hep-th/0512005
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