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Supersymmetric Quantum
Chromodynamics (SQCD)
with N,-colors and Np-flavors
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Seiberg PR D49 1994 NP B435 1995
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In the “electric” phase (N, 2N_+2):
Since anomaly-matching is not satisfied,
we expect spontaneous breakdown of
chiral symmetries
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Anomalous U(1) and Superpotential

Veneziano & Yankielowicz PL. 113B 1983
Taylor, Veneziano & Yankielowicz NP B218 1983

I S :2-Body Composite of Chiral Gauge Superfields I

5 anomaloust+« — 6 anamfﬂuswqﬂ‘IF-term ) Il"’-term

j=1~N, L4

i=1-~, :Mesons, B Bdryon, Bn, -iy 1 :Anti-baryon

Masiero, Pettorino, Roncadelli & Veneziano NP B261 1985
Yasué PR D35. D36: PTP 78 1987

Effective Superpotential for N, 2N,
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Strategy

—Slightly broken SUSY vacuum, where

=Symmetry behavior of our superpotential is
more visible.

= Universal scalar masses, which respect
global symmetry and only break SUSY

=The consistency with SQCD is checked in
its SUSY limit

Conditions on = =(0|7/|0),7, =(0|s|0)
 Honda & Yasue PTP 101; PL B466 1999
i=1~N.
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Because the anomaly-matching at least 0
requires dynamical symmetry breakdown 7£.=1
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Symmetry Breaking
Input Output &= SE&57 =|1-¢|
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~ Inthe SUSY Limit (¢ 50) |
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T ici~N. | i Ai Inﬁl = |ﬂﬁ I - A:r‘

//(; =SU(N )XSU(N, ), XSU(N ;) xU(1), xU(), =
H=SU(N,)xXSU(N,=N_), XSU(N, =N, ) xU(); xU(1),

Consistent anomaly-matching property due to the
emergence of the Nambu-Goldstone superfields
massless bosons=broken part: G/H
~ massless fermions=unbroken part: H

Our Holomorphic decoupling I

superpics)tentlal instanton calculus for SQCD
| .. f| with N=N. reproduced by massive
consistent with quarks with flavors of SUN~N,)
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Summary

Dynamical breakdown of chiral symmetries

A

| SY N deym(1-2)
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SQCD (N 4+2=N;=3N./2)
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"magnetic'’ quarks
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SUN/~N )L X SUNN~N,)x Pn
Nambu-Goldstone Nambu-Goldstone
superfields bosons

Indications of Spontaneous Chiral Symmetry Breaking

_ _ Appelquist, Nyffeler & Selipsky PL B425 1998
@ Dynamical evaluations of condensates

Arkani-Hamed & Rattazzi P1. B454 1999

@Instable SUSY vacuum in the “magnetic” phase
Pronin & Stepanyantz, hep-ph/9902163 1999

@Siightly different effective superpotential

phase

in the “electric”
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Chiral SU(N ;) Symmetry I
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