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N =2 SUSY

exact results and points with
massless monopoles and dyons
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SO(N) Duality

F=N
N=F—-N4+14

SO(4) | SU(N) U(1)g

N
M| 1 N
W —= iM..qjqi
2




Integrating QOut

SO(N)

———— S0(4) ~ SU(2) x SU(2)

1 o
W= _—M;iq’q" +m Mrp
24

F=N-1 l

—  SO(3) ~ SU(2)

1 - det M

W= —M:.d¢q"
2 T 64NN S




Integrating QOut
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Dual of the Dual
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Integrating QOut
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Witten Charge

effective charge shifted
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Monodromy
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Monodromy
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Monodromy

T = 9;71;4 | 497? is not a single valued function
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Monodromy
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N=2 SUSY

e \L
\ ]

gluon gluinos sgluino

spin 1 spin 1/2 spin 0



quark squark quark
left-handed right-handed
spin 1/2 spin 0 spin 1/2
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Low-Energy N=2

leading terms determined by pre-potential
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SL(2,Z) Duality
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Witten Charge

effective charge shifted
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N=2 and SL(2,Z)




N=2 and SL(2,Z)

state with charge n.
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Monodromy
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Monodromy




Monodromy Example

singular point u; where a state with
(N, Ne) = (0,1) becomes massless
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Monodromy

dyon with charge (n,,,n.) which becomes massless at u = ug
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Monodromy

Assuming a monopole with charge (1,0)
becomes massless at the point u;
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Check

near 1y, where ap vanishes

break to N/ = 1 by adding m Tr a?
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electric charge confinement
through dual Meissner effect

in agreement with Seiberg duality



't Hooft-Mandelstam

magnetic condensate
confines electric charge
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Torus and SL(2,Z)

T is a section of an SL(2, Z) bundle

SL(2,7) is the modular symmetry group of a torus

T represents the modular parameter of a torus
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Elliptic Curves

a torus is the solution of an elliptic curve
in two complex dimensions
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Elliptic Curve
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Seiberg-Witten Curve
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Seiberg-Witten Curve
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Gauge coupling




Seiberg-Witten Curve
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Monopole Mass

dyon 2 / monopole




Argyres-Douglas

CFT with massless electric and magnetic charges
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Zwanziger

non-Lorentz invariant, local action?
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Anomalies
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Axial Anomaly
from SL(2,Z)
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Conclusions

the Seiberg-Witten analysis
gives exact results in
strongly coupled theories with
monopoles and dyons

there are theories with
massless monopoles interacting
with massless dyons



