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1. Introduction

In d = 5 gauge theories are non-renormalizable , with dimensionful gauge coupling [h] = [1/¢?%] = 1.

However, in presence of N' = 1 SUSY, it was shown [1] that many of these theories admit UV fixed points which are interacting SCFTs.
Moreover, many string theory constructions |2, 3] are known for these theories and a large zoo of SCFTs was discovered.
In absence of SUSY, however, it is difficult to understand CFTs in 5d. This gives rise to an important question:

Are there non-SUSY CFTs in d = 57

2. Soft SUSY breaking
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Start from known SCFTs and deform it breaking SUSY softly. m
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E4 theory: S\:M Ey SXM . L

g
e U(1); is enhanced to SU(2)y; / \

2
e Higgs branch C /Z2 opens up.

Soft SUSY breaking of E; theory [4]: source lowest component of flavor current multiplet “E?;)):
e (ab) and (77) fundamental indices of SU(2); x SU(2)g: source breaks
SU(2); x SUR2)r = U(1); x U(1)R;

e Breaks SUSY and conformality 0L = T’h,u(lz)

(12) With [m] = 2.

Deformation of SU(2) SYM: flow to SU(2) pure YM with CS levels for U(1); x U(1)g.
Different CS levels between h > 0 and h < 0: phase transition on the m axis.

Non-SUSY CFT on the m axis?

3. Higgs branch instability

E; Higgs branch: parametrized (locally) by a free half-hypermultiplet H? in the fund. of SU(2);.

b) ((l Hb) . Symmetry broken phase

EFT on the Higgs branch: deformation is ,u(?]) ~ H (i 1)

315t /27 order phase transition
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« Tachyonic mass for H;;

e NLSM phase: U(1); x U(1)gr = U(1)p. YMoa3/2
Robust under quantum corrections [5]. e > 52
Finite coupling h # 0: mass for Hy ~ h?, resolution of
the instability and symmetry restoration for h* ~ m YM. 3/

Non-SUSY CFT at h? ~ m?

6. Conclusions

The SUSY breaking deformation acting on the Higgs branch EFT introduces a tachyon mass for one
scalar, leading to an instability. Its condensation breaks the U(1); x U(1)gr symmetry down to its
diagonal, leading to a NLSM phase at strong coupling.

At leading order, a finite gauge coupling stabilizes the scalar, leading to a second order phase tran-
sition at h® ~ m between the NLSM and the YM phases.

Also a string theory construction confirms this expectation.

Still second order taking into account corrections?
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4. pg-web constructions

Type IIB string theory: (p,q) bound states
of p D5 and ¢ NS5 branes along 01234 and

(pi7 Qi) in (CIZ‘, y)
SU(2)r symmetry: SO(3)7g9 isometry of D-
directions.

N =1 junction: (p;,q;) branes meet at a
point with

> pi=>» ¢ =0, tanf; = p;/q;

5d N =1 field theories: D5 branes sus-
pended among (p, q) branes.

7-branes: at the end of (p,q) prongs (red),
transverse to (x,y), host flavor symmetry.

SU(2) SYM: two D5 branes between
(1,1)/(1,—1) junctions with Ax ~ h
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Higgs branch: (1,1) string connecting (1, 1)
prongs (blue).

VEV of hyper = position of (1, 1) brane segment
in R78Y,
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H. pg-web deformation

m deformation: rotate by a two right prongs
of the pg-web (outside the plane).

FE4 theory:
o SU(Q)[ X SU(Z)R — U(l)[ X U(l)R;
e Web is no more SUSY;

o Higgs branch: (1,1) string is tachyonic ~
—a/l2.

SU(2) SYM:

e Fermions and scalars on D5 gapped by ro-
tation;

o Positive mass ~ h? for (1,1) string due to
stretching.

Massless tachyon at h? ~ m/!

Corrections from string theory?
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