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Inclusive SUSY Searches

* In this talk: searches for gluino and
squark production by strong force.

= «inclusive »: analyses tfrying to
cover as many SUSY signatures as
possible.

= Study events in fully hadronic
channels, with large  hadronic
activity and genuine momentum
imbalance.
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» HT+MHT analysis
» MT2 analysis
> AlphaT analysis

» Razor analysis



HT+MHT search

* CMS-PAS-SUS-13-012, JHEP 1406, 055 (2014).

= Selection :

* 3 jets with pt > 50 GeV

* HT > 500 GeV

* MHT > 200 GeV

* DeltaPhi(jet, MHT) > 0.5,0.5,0.3
* Veto isolated e/mu, pt > 10 GeV

* Data driven methods are used to
estimate each background.
* muon+jet control sample is used to
estimate W and ttbar background.
" y+jets events are used for the Z
background estimation.
" « Rebalance and smear » method is
used to estimate the QCD.
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search bins and results

HT+MHT
= Inclusive analysis of 36
search regions, binned in
Njets, HT and MHT.
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MT?2 search
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* CMS-PAS-SUS-13-019, JHEP 05, 078 (2015). . g oo o
8 10°F, -CMS Medium Hy Multijet 1
. . . E Wi 3
* MT2 is a generalization of the transverse . —ACN
mass MT for the case of 2 decay chains with E 10°F P duarkg
2 unobserved particles: T otk - *Data
= b -
(2) L sl . ]
Mry(mgz) = [max (MT , My )] 10°E E
1)+p1 -*rmss - :
10°¢ E
* Sensitive variable to genuine MET: 10
* QCD high met events are mainly at low e L. 1
MT2, contrary to SUSY events. > M. [GeV
o [GeV]
%'1400:—”cl|\‘[|‘sulw‘llw”IHI‘HI 5 %450 ] El
%12003_Simulation Unpublished % % 400# g 10° %
= - § = 3505— : é105 %
10001 ) 6 ® 800F Multijets 1 -
800i 2502— 3 §104
E 200? i ;103
B 100}~
2002 50%— 10
200 400 600 800 1000 1200 1200 1 0"50 100 150 200 250 300 350 400 450

08/27/2015 ETS [GeV] ETS [GeV] 5




MT?2: search bins and results

= Selection:

* Veto e/mu/tau, pt 10/10/20 GeV
* Leading 2 jets with pt>100 GeV

* DeltaPhi(jets, MET)>0.3

= Search binned in HT, Nb, Njets
and MT2.

* No significant excess observed.
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AlphaT search

" CMS-PAS-5US-12-028, EPJC 73, 2568 (2013).

" Inclusive search based on kinematic gg 1T T T Ty
variable GIPhGT: 3107;5 :l:IS,L:t3=11_7fb",w's=8TeV é
" Cluster jets into 2 pseudo-jets €1l o =
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T i i 3
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; BGS|C |dea : 102? : E ...... Reference model D2 ?
" alphaT=0.5: perfect dijet event 0 E b,
* alphaT<0.5: events with PEIE e
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» Very effective discriminant ?I;j;iiee\{s ot> 100 GeV
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alphaT: searc

-

bin

ns and r'esul1's

= Search is binned in : 2
*HT £
* N jets = 2-3, >4 3
*Nbjets=0,1,2, 3, >4
= Data driven background estimates
from muon+jets, di-muons+jets and
photon+jets control samples, using
transfer factors.
* All results are compatible with SM ¢
expectation. =
5
i
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Razor search

* CMS-PAS-5SUS-13-004, PRD 91, 052018 (2015).

= Compute MR and R2 from the mega
je’rs and the MET.
* MR broadly Eeaks at the caracteristic

mass scale: Mi — M3
M;

= Categorized events into « boxes » by
lepton content, and jet and bjet
multiplicities.
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Razor:
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Squark pairs

g-q production, g— q i?

* Direct pair production.
= T2qq simplified model.

= 2 scenarios: one assumes that the
first 2 generations of squark are 3q
degenerate and light; the other

that only one light-flavour squark 200
is kinematically accessible.
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Gluino pair production

* Gluino mediated production.
= T1qqqq simplified model.

g-g production, g— q G i?
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T1bbbb

= Simplified model T1bbbb. »
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T1tttt

= Simplified model T1tt+1.

= Inclusive analyses give also
competitive results for TI1ttt1
and other specific susy signal.
= cf 3™ generation talk by
Javier Duarte.
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Conclusion

* CMS has developed a nice set of inclusive SUSY searches.

" Inclusive SUSY analyses are an effective way to cover a large range of
theory parameter space.

* No significant excesses observed in 8 TeV data.

= Stay tuned for 13 TeV results |
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