Inclusive Search for Squarks and Gluinos
usind the Razor Kinematic Variable

Analysis Overview:

* The razor variables are designed with dijet final states in mind, thus we
cast multijet final states into a dijet topology

All jet-like objects are grouped into 2 hemispheres which are used at
“mega”-jets in the computation of the razor variables thus enforcing the
dijet-like topology

These hemispheres are computed by looking at all possible assignments
of the jets between the two and finding the one minimizing the transverse
mass of the hemisphere system

Overview

e SUSY searches using traditional variables involve
searching for an exponentially falling signal on
exponential background
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* The razor variables separates the signal region
from the background region turning the search
Into a bump hunt
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* For events where the R frame does not match the CM frame, we expect
M, to approximate M, and to peak there for signal events

uncorrected scalar sum of the E_of trigger lever jets)

2 Energy corrected jets with p_> 30 GeV and |n|<3 are required for

hemisphere reconstruction, hemispheres are made from all jets passing
these requirements

M CMS particle flow algorithms are used to reconstruct the E7

* For background events, especially QCD multijets, the only relevant scale
is 4§ so we expect background to have a steeply falling distribution in
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) Once the hemispheres are constructed the boost variable BR IS computed.

Events with non-physical BR>1 are excluded (possible because of the
approximations used). Furthermore, events with BRzl are excluded to

* We also note that, M, is a kinematic end point for p; +p7 and E"™
* We construct another variable that also has M, as an endpoint:
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like a geometric average of two jets

* Large transverse momentum imbalances created by jet mis-
measurement or jets falling out of acceptance are protected against by
the razor: Since M, and M, measure the same scale in an uncorrelated
way the razor is largely unaffected by such imbalances

E 10

1007300 300 400 500 600 700 B0 iog 300300 400 3000t 00200300 w00 300" Ew

M_[GeV] M_[GeV] M_[GeV]

e WH+jets: first component in mu and electron boxes box

IScrimination using razor variabl .
Background discri ation using razor variables * {+X: second component in mu and electron boxes
T T T T SRR - ot L' e * QCD: QCD control box (dijet triggered sample in low MR region
AU SR TR | oD 9 (dijet trigg ° gion)
1'2;_ ILdt:Bﬁph'] _5—20{}(}0 1'2;_ ILdt=35pb'] __;2 1.25—" ILdt=35pb'] _ i . .
i - . = Results and Limits
Rosis" L | 715000 08 e BT . e Look at events with R>0.45M_ > 500 Expected Observed
U.ﬁ_.l I " ] . {].6: : U.ﬁ: .
o o e . T in MU and ELE Boxes 0512020 3
04f i i 7 0.4: 6 0.4: i ; : _
0.2/ S Y Yol oty 05 e Look at events with R >0.50 M_> 500
- it e -k A 18 - BRIl R
% 001000 1500 20000 0[]‘ 500 1000 1500 2000 © % A 500 1000 1500 2000 INn HAD Box _—
-1
M [GeV] MR [GeV] MR [GeV] < 500 CMS \s= ”E“mlm e LA =35 P 10007
] ] ] ] @ _§ —— Observed Limit, NLO ng;;mT::: 9005_ CMS Ns=TTeV det—35pb E
rs SUSY MC Cm;.jg?mm  ° We see in the QCD exponential fall-off in R S [ e e ] Lep2 & ) : =
Ns=/le B : . B . 7 [ — ool _ HNLO-QCD D
1-2_M =597 GeV ILd a5t and M_ and no strong peak, reflecting the EE 400 tane =3, A =0,u5070)c., —F4/ N jzgfgowm - 5
L. 1 - b - - - oPO = 13 x @MHORP — —
= - 1" lack of a heavy scale E 600 E
ROSIZEETSME.. - | 006 ¢ [n WH+jets and tt+jets we see the massive et ~ % 500 g
. . = = : 2
OorAEE el -, || . particle sets the scale in M_ and i - S 4001 pmens 107
- SRR R . . 200 00)ev_] 300F O
O4 . CRNR 8 g8 exponential fall-off above this scale — ] - S
- - . . 1 o
R e e For SUSY MC the peak is set by M, In M - 100
I et o R 0 100 200 300 400 _ 500 400 500 600 700 800 900 1000
S0 1000 1500 2000 and the large amount of missing energy in m, (GeV) m, . [GeV]
MR [GeV] R —

Alexander R. Mott, California Institute of Technology - EPS2011 - Grenoble



	PowerPoint Presentation

