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Why fully hadronic?
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Characteristics of a SUSY event

Assuming R parity to be
conserved:

" SUSY particle produced
In pairs

" Large missing
transverse energy (ME.)

from 2 undetected
neutralinos

" Many jets

" Alot of hadronic activity
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Strategy for fully hadronic inclusive searches
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= Discovery variable M_:
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Main backgrounds

CMS Simulation (13 TeV)
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background estimate via A®

CMS Supplementary (Simulation) 2.3 fb" (13 TeV)
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Lost Lepton estimate

Events / Bin

Single lepton
(elp) control
region

CMS 35.9 b7 (13 TeV)
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e/p control
region

M, [GeV]

Data/MC
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Probability from
MC to lose it

\/ 0 lepton

sighal region

" Charged lepton not seen because of
— Acceptance of detector
— Reconstruction/ID
— Non-isolation
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" Suppress with efficient lepton veto
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Fraction / 100 GeV
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CMS 35.9fb" (13 TeV)
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model Z - vv
y+jets

" High stats control region

" Large systematic uncertainties due to
fragmentation photons & theoretical
uncertainy on Z/y ratio

l Remove [ito
model Z - vv
= |

" Lower stats, now possible with 40 fb™
Lower uncertainties (same process)

" Account for purity due to Top from ep
data control region

Myriam Schénenberger, ETH Zirich

9



Selected results
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Exclusion Limits - Gluino production

CMS supplementary 35.9 fb" (13 TeV)
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Exclusion Limits - Direct squark production

= CMS supplementary 35.9 fb (13 TeV)

800

600

400

v
-
.
200 r.
it
2+
3

e e e T A Tl i e e o
| SUS-16-036, 0-lep (My,) arXiv:1705.04650
- =— Observed ----Expected
=8-4+4,@359  pp G5 § - q¥;
- = one light q

g=b
t

0: 0

................
--------

T I | L | | | L] ] | ] [

| | | | 1 | 1 I | | | | | | ] | 1 | 1 | | | [ |

\
:
LY
||||1|||||||||.'|i||||||||'

400 600 800 1000 1200 1400 1600
m; [GeV]

Extended reach by to
about 1TeV along
squark mass

12



Conclusions

" Showed results of a fully hadronic search for SUSY with the
M_, variable with 35.9 fb”' collected by the CMS detector

" Probed the direct squark and gluino production at the energy
frontier

" No significant excess over background predictions:

— Exclude masses of up to about 2 TeV for gluinos and 1 TeV
for squarks

Documentation: SUS-16-036 arxiv1705.04650
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http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-16-036/index.html
https://arxiv.org/abs/1705.04650

BACK UP
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The CMS detector

Superconducting Solenoid
Silicon Tracker

Very-forward Pixel Detector

Calorimeter

Preshower

Hadronic
Calorimeter :
Electromagnetic

Calorimeter Muon

Detectors

Compact Muon Solenoid
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The M_, Variable

= M., Is ageneralized ME, like

variable for decays with 2 >
unobserved particles

Mrpo(me) = min [ma,x(Mz(}), Mg))]
ﬁ;(l) +ﬁ;(2) :ﬁlfr_‘niss

" Split visible part of event into 2 ” TS~y
hemispheres (pseudojets) for
calculation of M_, J2

Approximative formula:
(M,)? ~ p;(J1) - p,(J2) - (1+cosq,,)
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Aggregate signal regions & covariance matrix
for easier reinterpretation

axiviros0ss0 35.9 fb' (13 TeV)
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CMS Supplementary
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Region N, Hr [GeV] Mr; [GeV] Prediction Data NG

2jloose | >2 >1000 >1200 389+112 42 26.6-2738
2jtight | >2 >1500 >1400 29413 4 6567
4jloose | >4 >1000 >1000 194+58 21 158-164
4jtight | >4 >1500 >1400 21:£09 2 4446
7jloose | >7 >1000 >600 PR AR T S
7j tight =7 21500 >800 i 5 7679

Sig‘““| 12.9 fbt |

pp — 88 § — bbx}

(mgz = 1700 GeV, Mz = 0GeV)
pp — 88 & — bbi}

(mg = 1000GeV, ms = 950 GeV)

Expected limit [fb] Expected limit [fb] (best
(full analysis) aggregated region)
1.80 3.84
234 498

Full analysis give
significantly better
limits than the best
aggregate region
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Exclusion Limits - Direct stop production
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