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['(S — gg) ~ 1GeV

['(S — vy) ~1MeV
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s it possible to have the width >> GeV?



Pros and Cons : Signal of New Physics?

Pro Con

: Diphoton channel is very clean : Excess is close to the event talil
: Repetition of Higgs discovery : Not in ttbar, jj, |l

: Both in ATLAS and CMS : So many 2 sigma bumps in CMS

: Strong coupling is necessary
(cross section*Br is too big)
: No motivated BSM can explain it

We have to wait till summer or the end of the year

Independently of the result, it would be a great
opportunity for postdocs and students

It can also stimulate some ideas



Physics of ambulance chasing
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One success in 2012 Dec.
: precursor of Higgs discovery

Many other failures
: Many B physics anomalies
Tevatron WHdijet,
dimuon charge asymmetry,
top A_FB,
DAMA/LIBRA,
CoGeNT,
PAMELA,
140 GeV Higgs (WW*)
BICEP2



Model independent search strategy
for colored and charged (new) particles in diphoton channel at LHC.
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Any new colored/charged particle will contribute to the loop of 99 — 77



Near threshold
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should be resummed
dd — YY Sommerfeld enhancement near m,, = 2mx

(resummation of ladder dlagrams)
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In the small width limit of the particle X,
the bound state production and decay applies

Iy < a’(Ey) My

life time of X > formation time of the bound state

X should live long enough to form a bound state

Bohr radius velocity

1
- Mxag(Ep)

Ty v = ag(Fp)
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In the following analysis, selection efficiency is assumed to be 100%
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Signal cross section as a function of the loop particle (scalar) mass
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Threshold resummation included
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u,d,s,c,b top

Top quark can show 2~3% effects
in diphoton invariant mass at 2m_t
from interference with 5 light quarks



©
N
O

dofdm,, [fb/GeV]

Top threshold from diphoton

0.35

0.30

0.20

LHC 13 PDF
Red : One loop 06 quarks

Black Dashed : One loop Ts quarks with Top width

Blue : Resummed using Top width 1.35 GeV

330

340 350 360




Resummation at the threshold NOT included
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How to avoid direct detection?

X(375) = 55 — (74)J

X(375) = Sj — 55 — (j5)iJ

X(375) — S5 — S'jj
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If 750 GeV excess survives at the end of this year,



If large width survives (> 0.1% m or GeV),
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