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Introduction

Supersymmetric gauge theories + Superconformal Field theories (SCFTs)
with 8 Supercharges

3d N =4 4d N =2 5d N =1 6dN =(1,0)

* Fields contained in supermultiplets:
« Hypermultiplets (1), fermions)

* Vector multiplets( A, ¢, fermions)

* Rich vacuum structure > Study moduli space of vacua
* Higgs Branch (Paramterized by ) )
e Coulomb Branch (Paramterized by ¢ )



Higgsing SCF'Ts along the Higgs branch
Goal:

Give VEV to scalars that parameterize the Higgs branch

Given a theory 7T, find all the daughter theories 7’ it Higgses to and the
granddaughter theories 7" etc.

| |
(T-; N /\\’ ! Put everything into a phase diagram
' (also called Hasse diagram)



4d N =2 SCFT Example:

SU (3) gauge theory with 6 Flavors

Quiver G ovge Theory
6
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Higgsing

Trivial

1 Higgsing
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Group theoretic methods (old)
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Higgsing

Trivial

1 Higgsing
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Alas. Things are not so simple

Regquires a

Lagrangian

Description

Traditional Methods DONT WORK

Higgs branch — HyperKahler Quotient
Higgsing — Group theoretic methods



Lack of Lagrangian amongst SCFT's

6d N = (1,0) Tensionless Strings Higgs branch Higgsing
Most does not have known Magnetic Quiver Eleca}{t?lnd Fission
ddN =2 Lagrangian description BRI
3d N — 4 Most SCET's people study do

have Lagrangian descriptions here...



Magnetic Quiver

Given a theory 7 in dimensions d = 3,4, 5, 6, the
corresponding Magnetic Quiver (MQ) is a 3d N = 4 theory
such that:

Higgsd:3’4’5’6(T) — Coulomb>? N:4(MQ)



Ad N = 2 3dN =4

U(1)
6
Magnetlc Quiver

SU(3)



4dN =2 3dN =4

6 U(l) uq)
Higgs*d V=2 ( E ) — Coulomb?? V=1 Qo—oiﬁo—o)

st (1) U(2) UEB) U2) Ul



Higgsing

4d N =2

Magnetic Quiver
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4dN =2 3dN =4
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Magnetic Quiver
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4dN =2 3dN =4

Magnetic Quiver

Trivial — Trivial
Higgsing 1 1 Decay
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A new Higgsing Algorithm:

Decay and Fission of Magnetic
Quivers
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Higgsing 4d N' =2 SCFT: T,



Higgsing 4d N' =2 SCFT: T,



Higgsing 4d N' =2 SCFT: T,

[«
Iy Magnetic Quiver from [Benini,
Tachikawa, Xie ’10] 1 2
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Higgsing 4d N = 2 SCFT: T}

*This example is consistent with closing

partial puncture of class S theories i /
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Higgsing 4d N’ = 2 SCFT: Argyres-Douglas Theory: DgSU (6)[1°]
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Closing the regular puncture to perform Higgsing




Higgsing 4d N’ = 2 SCFT: Argyres-Douglas Theory: DgSU (6)[1°]
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Higgsing 4d N’ = 2 SCFT: Argyres-Douglas Theory: DgSU (6)[1°]
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Rank 3 4d N — 9 SCFT Q%S Magnetic Quiver from [Bourget,

Grimminger, Hanany, Sperling,
Zafrir, Zhong ’20]
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Rank 3 4d N/ =2 SCFT: Q7
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Rank 3 4d N — 9 SCFT Q%S Magnetic Quiver from [Bourget,

Grimminger, Hanany, Sperling,
Zafrir, Zhong ’20]
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Rank 3 4d N — 9 SCFT Q%S Magnetic Quiver from [Bourget,

Grimminger, Hanany, Sperling,
Zafrir, Zhong ’20]
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Higgsing 5d N' =1 SCFT: SU(5);, Ny =4, Nag = 2

In 5d, Higgsings now involve giving VEVs to massless instantons as well!
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Higgsing 5d N =1 SCFT: SU(5);, Ny =4, Nag = 2

Magnetic Quiver from [Van Beest,
Bourget,Eckhard,Schafer-Nameki
’20]
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Various 5d N =
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What we Higgsed so far

| SCFTs +more

3d N =4 T7 theories Mixed U(n) and SU(n) quiver theories
Class S theories Argyres-Douglas theories
4d N =2 More exotic SCFTs
5d N =1 SQCD theories
Orbi-instanton Higher-rank E-string
6d N = (1,0)

Little string theories



The limit of 3d mirror pairs



