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The 750 GeV excess

An excess in the diphoton channel at ~ 750 GeV has been
reported by CMS and ATLAS

It can be interpreted as a scalar resonance s
The relevant parameter is the cross section o(pp — s — )

We take 6 fb as its reference value
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The 750 GeV excess

We will assume that

> the relevant decay channels are s — vy and s — gg

» decay into gluons dominates

Under these assumptions, the signal fixes the decay width into two
photons

M(s = vv) =~ 0.3MeV (%)
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Sgoldstino interpretation

Many embeddings for s have been proposed

We study its interpretation as the sgoldstino of supersymmetry
breaking

s+ ia
V2

Effective supersymmetric description in the limit F << M?

X = + 0y + 0°F

Lefr = % d2OXW, W,

Bellazzini Franceschini Sala Serra 1512.05330
Petersson Torre 1512.05333

Demidov Gorbunov 1512.05723
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Sgoldstino interpretation

c F c -
Lefr = QT)\a)\a + \/_—23/\(5G3Ga +aG,G,) + ...
Ca M,
"N T 2F

V The need for non-zero gaugino masses implies the existence of a
coupling between sgoldstino and gauge bosons (photons and
gluons in particular)

This linkage is also a stringent constraint for the model
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Sgoldstino interpretation

The width into photons is given by

m3 Mg
" a2

And the scale of supersymmetry breaking is predicted to be

M7 1/2 6fb 1/4
VF = 4TeV (200GeV> (a_w)

We study ultraviolet completions of L.g in the context of gauge
mediation (as suggested by the low value of v/F)
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Ultraviolet completion

We add messenger fields ® and ® and couple them to the

Sgoldstino Bardhan Byakti Ghosh Sharma 1603.05251
Lo = /\/d26Xd><T> +hec.  (X)=M+6°F

Physics is controlled by A, M, F, plus specification of the field
content of the messenger sector: Nj 3 Dynkin indices wrt Gsy *

The messenger mass spectrum is
my =AM mj,; = M+ AF

*N, are constrained by UV-perturbativity of gauge couplings to be <5
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F < AM?

Under these conditions we can use the formalism presented before
and compute the couplings

Ca ay N,

A 81tM

X In this limit, there is a clear difficulty in fitting the signal and
respecting limits on gluino mass at the same time

Mz =

3 2
m;  «

m3, (8m)3

F a3 10 M3
MY —/v — 22TeV
Mar 3 S Mg My > ez le </v3) (1.7TeV>

AN,
)\2N2 — m\u~11TeV< )

fr = 16
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Relevant amplitudes
) = As\gaWw+\/§Am\.,s (112 + [®4]2)
¥ v dpp
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F < AM2

In this (fine tuned) limit, one of the scalar messengers is
anomalously light

m? = N2M? — \F

Iy is now dominated by its loop V, while the gluino mass is still
controlled by the much heavier my V

1 o md o (Amy\?
" = 35 @ ms ™ my
36 (87)3 m m

M3 = %m\pN3 |og4
4
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8eff

The coupling between the light scalar ¢; and the sgoldstino s is
given by
)\m\u
sl = (27 ) il
m;

The coupling gesr = Amy/m; becomes large in the fine tuned
region, so
1. V it gives further enhancement to the signal

2. X it can become non-perturbative

We than require Geff S A
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Constraints on parameters

*| choose N, = 10, N3 = 5 and study the physics in terms of my, m; and gefr
The signal fixes the ratio between m; and gesr

m; =~ 0.11TeV X g
While the gluino mass is proportional to my

m
M3% v

18
Theoretical and experimental bounds imply

Beff S, 47 my Z 0.4TeV M3 2 1.7TeV
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A detailed analysis of more For n=1 copy of V+7
realistic examples is carried 3.0 ‘ ‘
out in 1603.05682

To preserve unification, we
choose messengers in
complete SU(5)
representations

We find an example that fits
the signal with N=5: a full
SU(5) adjoint, with
V(s,2,—5/6) and V becoming
light

0.5 1.0 1.5 2.0
my[TeV]

u]
o)
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n
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Near critical regime

This explanation requires a fine tuning to keep a hierarchy between
my and my

On the other hand, the region one approaches is special for many
reasons

» when AM? < F, the light messengers become tachionic, and
get a Ggpy-breaking vev, driving a phase transition

> the dynamics governing s and ¢; becomes strong

We therefore could hope for a self-stabilization of the effective
potential around that point, explaining the tuning
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DA
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Summary

» Hard to explain the diphoton excess in sgoldstino models in
the limit F < AM?

» Possible way out in the near-critical regime, where m; < my

» Example that fits the signal and preserves unification with
N=5

> In the region we explore, the system s — ¢, is close to strong
coupling

» We speculate that fine tuning could be explained in terms of a
self-stabilization mechanism

» Further analysis of the system in the strong regime is required!



