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A classic SUSY signature

e Jets + MET is
bread and
outter physics

CMS Experiment at LHC, CERN
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Wide range of models

Direct DM: 2j,0b
SUSY: 8j,0b




Aiming for inclusiveness
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+ Binning in sensitive variables instead of cutting
+ Helps preserve sensitivity to less extreme kinematics signals
+ Improves signal/background in tighter regions, too
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Bin in everything!

+ Also gain by binning in number of jets and
number of b-jets, where different models peak in

different places

CMS

35.9 b (13 TeV)

35.9 b (13 TeV)
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Sensitive to wide range of models

CMS 35.9 o' (13 TeV)
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But end up with lots of bins!

1
., CMS 35.9fb™ (13 TeV)
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But end up with lots of bins!

Table B.1: Observed numbers of events and prefit background predictions in the Njet = 2 search

regions. The first uncertainty is statistical and second systematic. Table B.3: Observed numbers of events and prefit background predictions in the 5 < Njet < 6
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How to make this tractable?

+ Go back to the original idea of single count
search regions: “Aggregate regions”

+ Lose some in statistical sensitivity, but gain in

Intuition

Region | Niet Npjet Hr [GeV] Hp"™ [GeV] | Parton multiplicity Heavy flavor?  Am
1 >2 0 >500 >500 Low No Small
2 >3 0 >1500 >750 Low No Large
3 >5 0 >500 >500 Medium No Small
4 >5 0 >1500 >750 Medium No Large
5 >9 0 >1500 >750 High No All
6 >2 >2 >500 >500 Low Yes Small
7 >3 >1 >750 >750 Low Yes Large
8 >5 >3 >500 >500 Medium Yes Small
9 >5 >2 >1500 >750 Medium Yes Large
10 >9 >3 >750 >750 High Yes All
11 >7  >1 >300 >300 Medium high Yes Small
12 >5 >1 >750 >750 Medium Yes Large
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Aggregate region results

35.9fb" (13 TeV)
tlepton Qco
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What if you want it all?

+ Now provide

CMS Supplementary arXiv:1704.07781 35967 (13TeV)

full covariance
matrix for
background ]
predictions in vy
all 174 bins [ O
+ Allows for .
Com plete Netsi34] Fleern o 1'-"::' . -SEee
reinterpretation | ‘
for any model Nmm N T = B .
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The future of hadronic SUSY searches

+ Inclusive hadronic SUSY searches are now very
mature

+ Strong background measurement techniques
+ Very inclusive approach
+ Adding luminosity helps, but only slow gains at
this point
+ Most fruitful approach at this point is to probe
new corners of search space
+ Compressed signatures (ex. R. Castello)
+ Electroweak production (ex. L. Shchutska)
+ Boosted searches (ex. Z. Wu)

5/19/17 Keith Ulmer - Mitchell Institute 12



Hadronic EW search
+ Electroweak SUSY typically dominated by final states
with leptons from W or Z decays
+ But the new EW boson in town likes to decay to jets

+ “Yesterday’s discovery is today’s background, and
tomorrow’s calibration”

Higgsino pair production 2 4b + MET

X‘%" """" h\b
b
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Higgsino search

+ Select pairs of b-
jets with small
mass difference

+ Can exploit
peaking Higgs
mass for signal to
reject
background

+ 4b signature

dominated by tt
with fake b-tags

CMS Preliminary 35.9 b (13 TeV)
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Higgsino exclusion

+ Exclude wide range of Higgsino masses

+ Standard SMS caveats: assuming 100% BF to H,LSP
and presence of light Goldstino

CMS Preliminary 35.9 b (13 TeV)
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Conclusions

+ Hadronic SUSY searches are a real workhorse
for LHC physics program

+ Sensitivity to many new physics models, yet
no signs of beyond-SM contributions yet

+ Next steps are to move into corners not yet
explored...

¢ ... and there are many more corners to
explore!
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