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INnclusive Searches

* Searches probing broad
range of coloured
sparticle production and
decay modes

Usually in fully hadronic
channels, sometimes
extended with photon
and lepton channels
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General Strategy

Study events with large hadronic
activity and genuine momentum
imbalance

Most generic discriminators:

HT =) |pf'|

jet
probes masses in hard interaction

MET| = |~ ) pF*"|

part
estimates momentum imbalance

Ad(jet, MET)
against fake imbalance

.| CcMs Experiment at LHC, CERN M, = 784 GeV

¢| Dat ; :53: =

ata recor@ed Sun Jun 10 11:53:20 2012 CEST HT = 999 GeV
\| Run/Event: 195948 / 614872569

| Lumi section: 389

Jet pr 334 GeV

Jet pr 103 GeV

E,miss = 786 GeV

Jet p; 562 GeV

b-tagged Jet p; 44 GeV
b-tagged



Outline

CMS’ 8 TeV Inclusive Searches
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Thelr Interpretation



HT + MHT Search

CMS-PAS-SUS-13-012
JHEP 06 (2014) 055, arXiv:1402.4770



http://arxiv.org/abs/1402.4770

Fvent Selection

CMS, L=19.5f0" Vs=8TeV
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Search Regions and Results

Loy ¢ 1
002<H ‘005 1<'H P

CMS,L=19.5f" s =8 TeV

c | ©o
ks 002<'H ‘005 +>'H>052} N N
o T 002<'#4 ‘052 +>"H>0001 N | 32
n & w % % 002<#‘0001>"H>008 J 3 | NJ
2 - 22 002<"#‘008>'H>005 /é
T 29 oo T Y BN S b
—_ > © H H (\ -
w +_ m 00€>"##>002 ‘005 <'H R
= 80O 0Sv<"H RO
~ & = N N
O B O 0Sv>"1>00€ N
N N k N . n \ M
= = g 00e>¥>002°005 1> H>052} W N\
= = o 0s<'# N i
c 0S¥>"¥>00€
- W ooe>¥ooz'ose>'r>o00r . @ [N . N\
c 0Sv<'# N
< 0S¥>"H>00€ ©
2] o 00€>"#>002 ‘000 +>'H>008 % I
................... N [%)
s ¢ oér<ih S\ 2
x S 0Sv>"¥>00€ NJ
_W PDV ..nlm 00€>"#>002 ‘008>'H>005 ﬁ
S~ \J = TS TTTsT T T ST T T - EEETS EE  C C C TTT xXN\ """~~~ ==~~~ - -
o 00€<
N G B Jooes
00€>'¥>002 ‘005 F<'H
N N i~ mn RN EEEEEE. .
V 0SP<'H
0Sy>"#>00€
ooe>'wroozoosi>H>oszk ) [ ]
009<'H
© 009>'>05¥ N ]
© 0SH>"¥>00€ 4
2 oo y00z 05g> 000 @ [N S\
+ 009<"# ”
009>"¥>05+ 3
05¥>"H>00€ Lo
ooe>"¢00z000i>H>00s @ GG . ™ ™
009<"#4 Il
009>'1>051 m
0S¥>"1#>00€ NJ
OOmUV._.—n_VOON,OowV_.Ivoom 1111 _ 11 N I 111 _ 111 _
MITTT T T ________ | ________ | ____
™ ™
~ © 0 < ® o o — 0 o Xo) ,
o o o o o o — o o
~— ~— ~— ~— ~— ~— !

SJUSAT ‘paid/(‘paid-ereq)

estimate is performed

e pbin further in HT and MHT
excess

* a data-driven background
* data shows no significant

* Din In # of jets
[3,5], [6,7], = 8



The My, Search

CMS-PAS-SUS-13-019
http://cds.cern.ch/record/1646394



http://cds.cern.ch/record/1646394

The M- Variable

CMS Preliminary, \s =8 TeV, L= 19.5 fb”
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very sensitive to genuine MET



Search Regions

* veto e/muftau, pt > 10/10/20 GeV

1V

e leading 2 jets, pt 100 GeV

* |eading 4 jets,
Ad(jet, MET) > 0.3

b—jet multiplicity

e count (b-)jets with pt > 40 GeV

jet multiplicity

pIN IN # |ets and b-jets



Search Regions

N
High H;
1200}
o Jets (pT > 20 GeV) > Medium H;
clustered in 2 pseudojets & 750}*
T [ Low H;
 derive Mo 430
>

further binning iIn HT
per bin M9 thresholds against QCD



Results

further binning in M-

CMS Preliminary, Vs = 8 TeV, L = 19.5 fb” CMS Preliminary, (s =8 TeV, L= 19.5 fb" CMS Preliminary, Vs =8 TeV, L= 19.5 fb
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123 search regions provide
sensitivity to broad range of
BSM processes

data-driven bkg estimates,
no global significant excess




The aT Search

CMS-PAS-SUS-12-028
EPJC 73 (2013) 2568, arXiv:1303.2985



http://arxiv.org/abs/1303.2985

The o Variable

Cluster jets into 2 pseudo-jets
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for events w/o genuine MET
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Simplified Model
INnterpretation



Gluino Pair Production
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Squark Pairs

excluding
- squarks up to 900 GeV
- LSPs up to 300 GeV

LSP mass [GeV]
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3rd Generation
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3rd Generation

- g productlon g—tt X

top final states usually
better probed by
dedicated searches
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Phenomenological MSSM
(OMSSM) Interpretation

CMS-PAS-SUS-13-020
http://cds.cern.ch/record/1693148



http://cds.cern.ch/record/1693148

PMSSM: 19 dimensional MSSM model
with “minimal”™ assumptions

/000 points drawn in “3 TeV box”
from preCMS prior

i Observable Constraint Likelihood function MCMC /
15 (0) phon-DCS L(Don-DCS|, - (4)) post-MCMC
la | BR(b— s7v) (3.55 4 0.235%% 4 0.24%h 4+ 0.09%Y%) x 104 Gaussian MCMC
b | BR(b—sy) | (3.4340.21%88 £0.24th £0.07%%) x 104 Gaussian reweight
2a | BR(Bs — ) observed CLs curve from d(1 —CLs)/d(BR(Bs — pu)) MCMC
2b | BR(Bs — up) (2.9 4 0.7 4+ 0.29") x 1079 Gaussian reweight
3a | R(By — TV) 1.63 + 0.54 Gaussian MCMC
3b | R(B, — Tv) 1.04 +0.34 Gaussian reweight
1 Aa, (26.1 % 6.35P £ 4.05M L 10.05U5Y) x 10~ 10 Gaussian MCMC
ba my 173.3 4+ 0.55%t 4 1.35V8 GeV Gaussian MCMC
5b my 173.20 4= 0.875%¢ £ 1.35V5 GeV Gaussian reweight
6 mp (M) 41975 o8 GeV Two-sided Gaussian MCMC
7 as(Myz) 0.1184 + 0.0007 Gaussian MCMC
8a mp, pre-LHC: mlhow =112 1if my, > mlhow MCMC
0 if my, < méfw
8b mp, LHC: mlo¥ = 120, m;? = 130 1if mlew <my, <my? reweight
0 if mp < mi% or my, > m,?
9 sparticle LEP 1 if allowed MCMC
masses (via micrOMEGAS ) 0 if excluded

=> very generic SUSY interpretation

=> considers search and precision data




probability density / GeV
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Bayesian Analysis
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Prior vs
Posterior Distributions
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Survival Rate of pMSSM Points

survival probability

pMSSM, CMS preliminary
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Conclusion

» CMS has developed a nice set of inclusive SUSY
searches

* No significant excesses observed
* Interpretation in SMSs and “full” pPMSSM models

=> Probing coloured particles up to 1300 GeV
=> Probing LSPs up to 700 GeV



