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Many scenarios are suggested

We propose a scenario can explain 750 GeV and
1.6 TeV diphoton excess, simultaneously

We also predict a 4y excess at 1.6 TeV
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What is 1.6 TeV excess ?7?7?
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/ 8 TeV diboson by ATLAS @
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in the region arﬂund_Z TeV in ﬁgu_rés 5_(3], 5(b) alid 5(c), lead to small py values ne;tr that ma:ss. The
smallest local pg values in the WZ, WW, and ZZ channels correspond to significances of 3.4 o, 2.6 o,
and 2.9 o respectively.
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- Some Hints @ 1.6 TeV
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Story @ 1.6 TeV



\/ Our simplified model ¢
S Cr y
Leff = Aig Gi’wa” r + CraaAoraa
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A1=A2=A3=A4=A=1O4GEV

r and a are scalars Three channel
M,~1.6 TeV b
M,~750 GeV o(pp > r = (a - aa)(a - aa)) dominate

o] -1 = (a 2> aa)(a = yy excess~ 10 fb
a is a DM candidate excess (PP ( ) ))

=
Osignal(Pp = 17 = (@ = yy)(a = yy)) predicted signal
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pr~(M,.—2M,) is small We need

M,~2M, M, is very heavy, the production
rate is suppressed by PDF.

e
.—aa— . The constraints from the 8 TeV’s

LHC data can be naturally evaded
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' e“.." We can only resolve the large
. O: s mmmm) enough missing transverse N\,
‘ens’ 4 energy (met) of aa pair, so only
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Depending on four parameters: c,;4, Ny, Ny, Coyy
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The basic constraints
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oS 10> N, > 1

45I'(r - gg) Z 10
pp > 1 > = < 100 fb
99 N

I, =(N,+ 1DI'(r - gg) <100 GeV
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\/“ Benchmark Point
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~ Bl: N,=1, N,=1 B2: N,=1, N,=10
B3: N,=10, N,=1 B4: N,.=10, N,=10
B5: N,=8  N,=>5.

Parameter spaces satisfy the strict constraints
1. the basic constraints.

2. Oexcess(Pp 21 = (0 »aa)(a —»vyy))=10x£31fb

Bl B2 B3 B4 B5
crqq 10.22,0.30] [0.38,0.41] [0.16, 0.22] [0.28, 0.38] [0.22, 0.30]
Cary 10.08,8.63] [2.85,3.68] [6.68, 8.63] [2.85, 3.68] [3.85, 4.98]

—
Crgg Varies from 0.2 to 0.4, Cayy; ONly depends on N,,.
o
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\/({lfr Prediction —» Diphoton @ 1.6 TeV

E 104' ATLIAS Prlelimine;ry . bem
. % 10 —— Background-only fit g y
- fs=13TeV,3.21b"
- _r_ -
g /
§ 00 4006008001000 12001200 7600 0.30F I g I
m,, [GeV] \ - \\.
0.25} N
« Adding another effective operator -
2 L 0.20} N || o2y(fb)
e Cryy uv > -
0Lesr = As b FET S 015} - B
* In Exp, 1 event/40 GeV @3.2 fb~1 010! S
So when taking benchmark point 5, and 005! ] N
Crgg= 0.27,Cppy = 0.18 ool [
e 015 020 025 030 035
o(gg->r-oyy)=1fb ;
) rag



/"

) Our Prediction — Diphoton @ 1.6 TeV
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r f’rediction — Four Photons @ 1.6 TeV\_
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TPTe/ SM background is negligible g gww
Can be tested directly at high luminosity LHC o /
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Parameter spaces satisfy the strict constraints
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4 CONCLUSION
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 Introduce two scalars a and r to explain 750 GeV diphoton
excess and 1.6 TeV diphoton deviation from the
background, simultaneously

« Compatible with current LHC Run | and Run Il data

* Suc est a dark matter candidate a, which is compatlbl
: bserved value of the relic density '
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ess at 1.6 TeV, which can be e







