
On s-confining SQCD with Anomaly 
Mediation

Authors: Carlos Henrique de Lima and Daniel Stolarski
Carleton University, Canada
Arxiv:2207.xxxxx

1

SUSY 2023



Summary

➢Motivation

➢Anomaly Mediated SUSY breaking (AMSB)

➢S-confining SQCD 𝐍𝐜 > 𝟐 with AMSB

➢S-confining SU(2) ASQCD

➢Conclusion
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Motivation

•Understanding the vacuum structure of strongly coupled gauge theories 
has been a longstanding goal in theoretical physics.

•SQCD, for Nf = Nc + 1 has a rich moduli space, and chiral symmetry is 
not broken (s-confining).

•Introduce SUSY to s-confining SQCD.

•UV insensitivity of anomaly-mediated SUSY makes it uniquely suited for 
studying confining theories!
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• AMSB is directly connected with the conformal 
violation of the theory.

• Both classical and quantum conformal violations 
contribute to SUSY. One parameter 𝑚3/2.

• UV insensitive! 

Anomaly Mediated SUSY breaking (AMSB)

5



• 𝑆𝑈 𝑁𝑐  gauge theories with 𝐍𝐟 = 𝐍𝐜 + 𝟏 vectorlike 
fundamental flavors.

S-confining SQCD
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UV

𝐪 , ഥ𝒒, 𝑾𝛂

𝐖 = 𝟎

IR

𝑩~ 𝒒𝑵𝒇, ෩𝑩~ ഥ𝒒𝑵𝒇, 𝑴~ 𝒒ഥ𝒒

𝐖 = 𝝀
det 𝑴

𝚲𝑵𝒄−𝟐
− 𝜿 ෩𝑩𝑴𝑩



• In the UV AMSB generates masses for the gaugino and 
squarks:

• The masses are positive and drive the fields below Λ!

• In the IR, AMSB generates masses for the mesons and 
baryons and tri-linear interactions:

S-confining SQCD with AMSB
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Numerical scan of the phase diagram

• Numerical minimization shows that there are only two possible 
global minima:
• s-confining vacuum at the origin: B = ෨𝐵 = 0, 𝑀 = 0.

• The QCD-like χSB vacuum with B = ෨𝐵 = 0, 𝑀 ∝ 𝐼

•  𝑚3/2 independent!
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Numerical scan of the phase diagram
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Kähler corrections for 𝑁𝑐 = 3
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• SU(2) s-confining QCD is special, It is one of only two theories 
that are both classically conformal and s-confining. In the IR we 
have the composite:

• Theory is classically conformal and coupling with AMSB we have 
no symmetry breaking if:

S-confining SU(2) ASQCD
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𝑽~ 𝒒𝒒 𝐖~ 𝜿 𝒒𝟑



Kähler corrections for s-confining SU(2) 
ASQCD
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• Numerical minimization shows that 
there are only two possible global 
minima:
• s-confining vacuum at the origin: 

V = 0.
• The symmetric χSB vacuum with 

V ∝ 𝐼𝑆𝑘𝑒𝑤.
s-confining runaway χSB 



Conclusion
•Inclusion of two and three-loop contributions and higher-order Kähler 
corrections improve the robustness of the analysis.

•Phase diagram of s-confining ASQCD is richer than expected, theory 
remains in symmetry breaking phase as we cross the perturbativity 
boundary for 𝑁𝑐 > 2.

•SU(2) s-confining AMSB theory has some interesting structure once we 
include higher-order Kähler terms. Further exploration necessary to 
probe large SUSY phase transition.
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