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Could they be over here?!
Need to decay in a different way...



Decays w/o (much) MET
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SO...how light?



REALLY light?
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could also have helped with unification (see Langacker &
Polonsky; Carena, Pokorski, & Wagner; Bagger, Matchev, &
Pierce; Roszkowski & Shifman)



As running at LEP
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Qs running at LHC

CMS Eur. Phys. J. C 73 (2013) 0.16
2604 [arXiv:1304.7498] 0.14

3-jet/2-jet ratio 008

Becciolini et al. PRD 91, 015010
arXiv:1403.7411 argue that LHC
data give lower bound of 280 GeV
on gluino mass

See also Berger et al. PRD 82 11
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But CMS uses fixed factorization &

renormalization scale. Also relies on
PDFs not being impacted (LO

statement), actual gluino production
can directly impact the ratio...

4023 [arXiv:1010.4315] for limits from PDF analysis



What about direct
searches?



2" et mode Is well covereo

week ending

PRL 111, 031802 (2013) PHYSICAL REVIEW LETTERS 19 JULY 2013

Search for Pair Production of Strongly Interacting Particles Decaying
to Pairs of Jets in pp Collisions at \/s = 1.96 TeV
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Fit

Uncert.

Search for pair-produced massive coloured scalars in four-jet final
states with the ATLAS detector in proton—proton collisions

at /s =7 TeV

The ATLAS Collaboration*
CERN, 1211 Geneva 23, Switzerland
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3 jet mode”
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F— Mg=m, + 10 GeV/c2 —— 95% C.L. limit observed

- 0.5 TeV/c?< m, < 0.7 TeV/c? PRL 107, 042001 (2011)

PHYSICAL REVIEW LETTERS
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22 JULY 2011

\\ — 95% C.L. limit expected

N * 16 on expected limit
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First Search for Multijet Resonances in /s = 1.96 TeV pp Collisions
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UA2 Search

Physics Letters B 268 (1991) 145-154
North-Holland PHYSICS LETTERS B

A study of multi-jet events at the CERN pp collider
and a search for double parton scattering

UA2 Collaboration

Bern-Cambridge-CERN-Dortmund-Heidelberg-Melbourne-Milano-Orsay (LAL)-Pavia—
Perugia-Pisa-Saclay (CEN)

The combination of the above cuts retains 9947
four-jet, 281 five-jet and|7 six-jet events.
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Maybe gluinos were made in UAZ2...



UA2 Search

Physics Letters B 268 (1991) 145-154
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and a search for double parton scattering

UA2 Collaboration

Bern-Cambridge-CERN-Dortmund-Heidelberg-Melbourne-Milano-Orsay (LAL)-Pavia—
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The combination of the above cuts retains 9947
four-jet, 281 five-jet and|7 six-jet events.

Maybe gluinos were made in UAZ2...

All you™ have to do iIs write a UAZ2 simulator!

(*=Jared Evans)



3 |et mode”?

g Q@ B
0.10¢ o CDF ]
- LEP ATLAS |
0.05 | Kaplan. Schwartz) UA2 (this work)

0 50 100 150

Not quite ruled out...> g



Time to look hard at
paired dijets...



Might be easiest to look for
these sorts of things in “old”

gluino might not be tease out of high energy/
ruled out luminosity hadron collider)

250

An open mind is a good
thing, especially given no
obvious signatures of |
BSM. Want to avoid 00|
missing something b/ of |
prejudices... |
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Small o scenario
m,,, = 174.3 GeV/c?




