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o wF, ATFAWHEEAME T EEM Shower. (tracking &
N E e A N S A o)

o TFREE: cr,x ~ 80 um(7 ~ 10713 8): 7+ — 711, isolated
pion. 7% is not lepton in collider but can be distinguished
from jet.

o pFier,e ~ 600 m(T ~ 107 s): p* is stable in collider.

0 BA-TRAEZ: ctp ~ 500 um(T ~ 10712 ): secondary
vertex for b-tagging
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KA 3% F 2t 3 ML Z — AHQCD machine!

Digging signal out of QCD: 1 out of 10®

o high pr object of pr > 120 GeV: large mass difference

o large missing transverse energy: E7 > 100 GeV: DM and
right kinematics

o isolated hard leptons (electron or muon) or photon:
et, uT, ~: isolation is the key

o jet with displaced vertex: b-tagging: b is from gluon splitting
third generation new physics

v
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However, what we see may not be what we think we have seen.

jet/lepton energy measurement

70 — y~: boosted pion may look like photon
D7 being faked as B* 10%.

7T being faked as u™.

ut from B semi-leptonic decay.

7 identification

Qo ... A lot of more faking

© 06 06 06 0 o
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LHC# £ &4 X
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@ A robust exclusion interval for the SM Higgs. Essentially
only a narrow window below 600 GeV: 122-128 GeV.

o Some indication for myg 125 GeV

@ No evidence of new physics, although a big chunk of new
territory has been explored

o Important results on B and D decays from LHCb (also
CMS)
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Outline

o Higgs
o Cleanest: vy, 4¢
o bb+V
o WWH,r
Top Quark
o HkA
A RE A 2t AR 2 16
o Ep i Aim&
o IS AT X +(H* + FEr
o % =Msquark X + b+ Er
o Photino NLSP in GMSB X + v + Er
o R-parity violation: Three-jet resonance § — qqq

B/DA-T 4 &

©
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Higgsty #4443 5

o sclean®y il : Higgsti Wiz ¥ (g9 — h — ZZ* — 40), Xk
F(99 = h =) -
# & FE . Aresolution

0 MBEFH gg— h— WW* — (oly

o Whb, Zbb: Tevatronty & & 46918

o WBF=%h: h —» 71
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Top Quark

Measuring Top Properties

» Top almost always decays to Wb
Decay modes characterized by W decays
» Two main modes for top properties analyses:
Lepton+jets: one W decays to quarks,one to e(#) + ~
Moderate backgrounds, reasonable branching ratio; fully constrained kinematically
Usually require a b-tag to reduce backgrounds
Dilepton: both W’s decay to e( ) + ¥
Very low backgrounds, but small branching ratio; under-constrained kinematically

q,l Top Pair Branching Fractions

46%

Hets 15%

+jets 15%

¢ +jets 15% .
“dileptons" “lepton+jets”

3 b N D.Mietlicki Moriond 2012
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Top Cross Section

CMS Preliminary,Ns=7 TeV

- 7.8(lumi.) pb

CMS 2011 combination
TOP-11-024 (L=0.8-1.1/fb)

166+ 2=11= 8

(val. = stat. = syst. = lumi)

CMS e/p+jets+btag
TOP-11-003 (L=0.8-1.1/fb)

164+ 3x12x 7
(val. = stat. = syst. = lumi)

L B e A i B §
[ Cacciari et al., arXiv: 0804 2800 (2008) CMS dilepton (ee,uu,ew)
EZKidonakis & Vogl arXiv:0805.3844 (2008) TOP-11-005 (L=1.1/ib)
l:lLangenfeId Moch & Uwer, aer 0906.5273 (2009) :

170+ 416+ 8
(val.x stat. = syst. = lum)

DI|EP|0I’| - 7.27+0.71+0.46+0.42

(L=431b%) t (stat) (syst) (lumi) e
i CMS all-hadronic 136+20+40= 8
’j 7.63+0.37+0.35+0.15 TOP-11-007 (L=1.1/f6) (val.= stat. = syst. = lumi)
i

Lepton+Jets (ANN)
(L=4.6 fb'l)
Lepton+Jets (SVX] 7.14+0.35+0.58+0.14
(oS (SVX) CMS dilepton (ur)
TOP-11-006 (L=1.1/fb)

149+24+26=+ 9

(val. = stat. = syst. = lumi)

All-hadronic 7.21+0.50£1.100.42

(L=2.9 fb)

CDF combined
X?DOF= 0.60

3 Approx. NNLO.QCD. v ot ., Comput Phys Commun. 162 (2011) 1034
== Approx. NNLO QCD, Kidonakis, Phys.Rev.D 82 (2010) 11

[ Approx. NNLO QCD, Ahrens et al., JHEP 1009 (2010) 09
7.50£0.31£0.3420.15 £ NLo acD
i m=172.5 GeVic? | | | | |
T A B 0 50 100 150 200 250 300
7 _8 1 11 B
o(pb — tb) (pb) aftt) (pb)

4
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Top Quark 3% % &9 #5 tm | &
m; breaks electroweak gauge symmetry. Large m, couples to
symmetry breaking sector (“Goldstone” , longitudinal polarized
W) strongly.
mp/m; — 0: “massless” b is left-handed polarized.
-9~ e e

bL WL
- e e
W*o b
Longitudinal W polarization: ey ~ k,/mw

% — SO
EQUbL YUt = 7m UpL Ut
w

L(t — bWh)
Jo= T T =~ 70%
T(t — bW )+ T(t — bWT) + T(t — bW )
fo ~30%, fr ~0
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Confirmed by DO and CDF and also CMS...

™ W polarization (2.2 fb) S¥S 1P1A§20 /Essf/

Anomalous contributions to the tWb vertex change

) Angle between
the probabilities of the W helicity states \9 charged lepton
p &l > )

= In SM: 3 possible W helicity states: ,/W+ and top direction

Vv, in W rest frame
F, (longitudinal) ~ 0.70, F, (left) ~ 0.30, Fx (right) ~ 0
= Measure sensitive
variable, cos(6*), in
muon+jets channel:
« 1 isolated high-p; u, .
>4 jets, 2 1 b-tag E
+ Kinematic fit to !
reconstruct ttbar system

= Helicity fractions o R k o 07 bd'0s o
extracted from maximum likelihood fit:

Fo = 0567+ 0.074(stat.) +0.047(syst.) " Good agreement with SM

F = 0393+0.045(stat.) £0.029(syst.) " Similar Pfe°t‘5‘°T" astpreva“fAS
Fr = 0.040 0035 (stat.) £ 0.04d(syst)  Tcasurements (Tevatron, )
M. Aldaya 22

XXVI Rencontres de la Vallee d'Aoste, 01.03.12

Great! but what does it tell us? Only EWSB occurs but not how
EWSB take place
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PQCD £ Top Pair # 469 # e % App

An: of the Top Quark

3 v A duly 2011 Forward-Backward Top Asymmetry, %
LT - waomieato aiourna | Forward-Backward Top Asymmery, Op ASymmem
e e i ( preliminary) Reconstruction Level Reconstruction Level
PRD 83,112003 (2011) 09, 541b" ;<450 GeV
CDF LJ —- 0.158 ’,U 074 (:0.072+0.017) —— ——
(5377 Iayl<t 6.1:41 00, 540" 7848
coF bt R ——
04200158 10 1501005 ————1 | CORS3M 22143
[ayl>1 213:07
CDF combined* —®—  0.201+ 0.067 (x«m 00 mri) 450 GeV
syst) . Frixione and B.R. Webber, ——
JHEP 06, 029 (2002)
PRD 84,112055 (2011) | L | [oosa’ 115460
10 0 10 20 30
DO Ly ~—e— 01960060 35
(eam 3 o from COF 531t %6162
ki !
| | | I ! MC@NLO N ‘
04 02 ) OA: 04 06 08 _10' ”0‘“‘ ”30

App(My = 450 GeV) = 0.475 £ 0.112  Hollik:0.128

(AL at DO is 50 away from MCFM prediction but MCFM does
not include spin correlation. )
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The Asymmetry at CDF in the Full Dataset

> Updates from CDF’S 5.3 fb_| CDF Run Il Preliminary L = 8.7 fb”
lepton+jets analysis:
Add new data stream and .gg
increase luminosity to 8.7 fb'!  1®
2498 events (double sample size)
Use NLO generator Powheg for
signal modeling
Parton level shape corrections o5
use regularized unfolding

algo rithm 0 | I I I L | L
-2 -1.5 -1 -0.5 [] 0.5 1 1.5

Proper multi-binned Parton Level Ay
measurement of rapidity and
mass dependence

» Parton Level Ag: 16.2 + 4.7 % CDF Conf. Note 10807
(NLO: 6.6%)

—o— |+Jets Data
Agg =0.162+0.047

— NLO (QCD+EW) tt
A =0.066

12 D. Mietlicki Moriond 2012
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Dijet Resonances

QCD predicts a smooth, steeply falling dijet mass spectrum

Many extensions of the SM predict new massive objects producing resonant
structures (“bumps”) in the dijet mass spectrum
qorg qorg

X

qorg

qorg
The following specific models of s-channel resonances considered:
.

String resonances (S), E; diquarks (D), excited quarks (g*), axigluons (A), colorons (C), heavy
gauge bosons (W' and Z'), RS gravitons (G)

The main background for this search is the SM jet production

SEARCH2012 - March 19, 2012

Hadronic Exotica Searches at CMS (Dinko Ferencek, Rutgers)

=] (=)
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CMS

Dijet Resonances (cont'd)

* Generic 95% CL upper limits are set on oxBRxXA

* Acceptance A refers to kinematic requirements |n|<2.5
and |An|<1.3 (for isotropic decays, A=0.6)

- String Resonance

B ark
Axigluon/Coloron
iquark B
w
7
RS Graviton

» These limits can be compared to predictions of
oxBRXxA at the parton level of any model of dijet
resonance production ouS (101

B225 i< 13

95% CL Upper Limit
102}~ = Gluon-Gluon E

Run : 166895
| Event : 367873378
Dijet Mass : 3.835 TeV

Cross Sectionx Bx A (pb)

Run : 166895
Event : 367873378
- \|Dijet Mass : 3.835 Tev

~+— Quark-Gluon
Jet1lp.=1.641TeV —= Quark-Quark =

sl L L L Ly PP L L .
1000 1500 2000 2500 3000 3500 4000
Resonance Mass (GeV)

Mass limits for some of the
benchmark models considered

Model Excluded Mass (TeV)
Observed | Expected
String Resonances 4.00 3.90
Eg Diquarks 3.52 3.28
Jet 2 p;=1.522 TeV Excited Quarks 249 2.68
Axigluons/Colorons 247 2.66
Highest dijet mass event W’ Bosons 1.51 1.40
SEARCH2012 - March 19, 2012 Hadronic Exotica Searches at CMS (Dinko Ferencek, Rutgers)
= = = = =
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Pair-Produced Dijet Resonances >

Dijet resonance searches generally more sensitive to singly-produced new
particles

This search focuses on narrow colored resonances produced strongly in pairs
and each decaying into a pair of jets

Search performed in a paired dijet mass spectrum in events with at least 4 jets
« Paired dijet mass defined as the average of the two dijet masses

Search results compared with a specific coloron model

g L Ccq . C g .
. C | .
g e q/\‘\ c g RNe.

As with the dijet resonances, the main background is the SM multijet production

SEARCH2012 - March 19, 2012 Hadronic Exotica Searches at CMS (Dinko Ferencek. Rutgers)
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Pair-Produced Dijet Resonances (cont'd) LCMZS

» Signal and background modeling:

» Signal samples produced using MadGraph with
colorons modeled as narrow dijet resonances

« Signal shape modeled by a double Gaussian

* Background modeled by the same smooth function as
in the dijet resonance search

» Dominant sources of systematic uncertainty: !

« Jet energy scale, jet energy resolution, integrated
luminosity, statistical uncertainty on the background fit

22 L,

MS Preliminary 2.21b"

2

—=— 4-Jet Data
Background Fit

— - QCD Simulation

----- Coloron (400 & 800 GeV]

<

Events per 40 GeV

I I
600 800

ol
1000 1200

|
- . 400
| CMS Preliminary [r22w Paired Dijet Average Mass (GeV)
E Pair-Produced Dijet Resonances
Observed Limit (95% CL) Smoothly falling distribution.

------- Expected Limit (95% CL) No evidence for new particle production
I 1o

e [—

Coloron

Results:

« Pair production of colorons with 320<M(C)<580 GeV
(320<M(C)<650 GeV expected) excluded at 95% CL

Cross Section x BR x Acc (pb)

300 400 500 600 700 900 1000 1100 1200

800
Resonance Mass (GeV)

SEARCH2012 - March 19, 2012 Hadronic Exotica Searches at CMS (Dinko Ferencek, Rutgers)
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At Ry B AE 5

o B2 jet+E7 (also in all other channels except R-parity
violation.)

o % =MXsquark: lots of b-jets
o Majorana Gluino: F] 5 %4 F
o Photino in GMSB: v + E7r

HLKRFE . HLERHEFS FRX



SUSY. in Jets+t MET

This talk presents searches which were thought
having SUSY in mind:

0
> X1
* High rate of gluino, squark production ‘q ¥ _<"?
o =
This is translated into the topology:
 Final states with jets, invisible energy due to LSP
(ME,)

These searches are sensitive to processes which:
* Are strongly produced

» Have a massive, weakly interactive, stable
colorless particle

g wﬁ< i
If a model does not predict hadronically rich events, with invisible energy
* This is the wrong place to look at ;)

SUSY searches in Jets+MET at CMS — SEARCH2012, UMD

] = =
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SM in Jets+MET

Standard Model processes can be divided in two broad categories:

“Reducible”:
+ QCD:
+ Huge cross section, potential jet fluctuations create fake ME,
» Generally, reduced to negligible amount with topological cuts
* W+Jets, Top:
« They have genuine ME,
+ But also a lepton — lepton veto

“Irreducible”: W
e Z(vv)+Jets:
« Same topology, real ME,
» Cannot be reduced (at least efficiently), must be estimated
pas
Wi
Leomardo Sala (ETHZ) SUSY sarhosin Jets MET t CMS - SEARCHZ0L2, UMD . . B - fhac
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MHT (1.1/fb): definition

CMS Preliminary, L = 1.1 b, /s = 7 TeV.

Multibinned analysis based on:
« H,: scalar sum of jets p,>50 GeV, |n|<2.5
« MH,: vector sum of jets p,>30 GeV, |n|<5

. —s—Data  Bkg. expectation from MC|
107 . W(lv)+ets
- Z(0)+ Jets
- gets
Qaco

Events / 100 GeV'

0
- Susy LM4

Event Selection:
o Nes(pT>50 GeV, |n|<2.5)>=3
» H>350 GeV, MH,>200 GeV — reduces QCD e
» Ao(jet,MH,) > 0.5 (n=1,2) && Ag(jet,,MH,) > 0.3 Hr (GeV)
—protects against MH, due to jet mismeasurement

* Veto on isolated electrons/muons (loose cuts), pT>10 GeV,
[n|<2.5 (2.4) for electrons (muons) — reduces W+jets, Top

g9 CMS Preliminary L= .11, = 7 Tey
b e e L

W v dets

- Z(7)+Jets

- Jets
Qc

Events / 20 GeV

Search Regions:
+ Medium H,/MH: H.>500 GeV, MH, > 350 GeV
« High H,: H, > 800 GeV, MH, > 200 GeV
« High MH,: H,>800 GeV, MH, > 500 GeV

400 600 800 1000 1200
; (Gev)

Leonardo Sala (ETHZ)

SUSY searches in Jots+MET at CMS - SEARCH2012, UMD

o =] =
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Exclusion Limits

00 CMS Preliminary

Vs =7 TeV, [Ldt m

T ]
[ COF 7.7 5.0 ]

T
—2011 Limits

++:2010 Limits
tan =10, A =0, >0

m,, (GeV/c?)

Caveat: M, limit is a
combination of “M,,” (low
m,) and “M,b” (high m,)

Leonardo Sala (ETHZ)

Msugra/CMSSM:
e tanB=10
« A=0
e u>0

CMS Preliminary \E=TTeV f Lafaats’
T

2%

m(E)= 2000
Razor Inclusive

Hybrid CLs 95% C.L. Limits
— — Median Expected Limit
~—— Expected Limit 10
= Observed Limit

------- Observed = 10 (theory)

500 1000 1500 2000

SUSY searches in Jets+MET at CMS — SEARCH2012, UMD
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SUSY Strong Production Searches @ ATLAS
Christopher Young

Conclus
> Three analyses have been presented. MSUGRA/CMSSM: tanf = 10, A = 0, j>0 LM =47 6"
» All use 4.7fb~1 of 7 TeV data. = L I L L B
& 700 [ ATLAS Preliminary | | CL, 95% C.L. limits
> No exces's above the Standard Model = . == \| 0 opton, = 26 ets — Observed
expectation was observed. g | AnLAGCONE 2012058 Expociod

0-lepton, = 6-9 jets = Observed
| ATLAS-CONF-2012-037 ... Expected

> Limits were set in MSUGRA/CMSSM 600

and some simplified models. 1-lepton, = 3,4 jets — Observed

> Searches designed to be generic 500 ATLAS-CONF-2012041 - Expected
— should cover many other models. [ LEP2%;
[ Stau LSP

» Other analyses are in the process 400

Il Theoretically excluded
of being updated to the full dataset. [ ‘

> We look forward to 8 TeV running 300
this year.
> Are there any questions? 200

L L B A B LA

500 1000 1500 2000 2500 3000

100

[ (=1 = = DA
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BROOKHEVEN
NATIONAL TARDRATORY

through gluino decays
b t
:\.\ ~~‘\~
~ t ~
b1 b 1 t (bl
X X; 0G)
direct production
b t(b)
p— —
X X; 0G) o
S. Majewski SEARCH Workshop 2012 10 Vit
CREY= = =) T E 9
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BROOKHFAEN
ATEDRAL 1ARGKATORY

Gluino Mediated Sbottom

m  Analysis signature: b
b-tagged jets + Ermiss é W
m Trigger: <

1 high pr jet + Epmiss Tb
m Selection: >0
X

first jet > 130 GeV; at least 2 more > 50 GeV
Eqmiss > 130 GeV

1-2 jets must be b-tagged

veto electrons & muons

Epmiss / megs > 0.25

73

ATLAS-CONF-2012-003 N
S. Majewski SEARCH Workshop 2012 1 R
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BROOKHIVEN

FATIONAL LARGRATGEY

§-G + b,-b, production, B~ b+i? J.L dt = 2.05 fb',V's=7 TeV
< 100 prert P e e e e
[0} C ATLAS Preliminary CL, Observed Limit (95% C.L.) 3
G, 1000 T T T CL, Expected Limit (95% C.L.) ]
ég— F  Olepton,3jets . CL, Expected Limit +1c =
900 — b-jets combined —
800 E— m(x,) = 60 GV, mé, )>>m(@) —f
E [ ATLAS b5, 2.05 b =
700 £ [] ATLAS §§, - b)p 35 pb” =
= CDF b5,2.65 fbo! 3
600 — ST =
F Bl Dobb 5.21b =
500 E= [ JCDF &5, —bb2s =
400 = ]
300
P T e A T P B A B W A
100 200 300 400 500 600 700 800 900 1000 1100
M~
. g
MSSM scenario where mg > mg, > myo
B(g — bib) = 100% (other squarks heavy)
7 <0
B(by — bx7) = 100% ATLAS-CONF-2012-003
S. Majewski SEARCH Workshop 2012

[m] = = =
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BROMARIEN,
g-g production, § — 2b+i:), m(q) >> m(g) JLdl =2.05 b \s=7 TeV
l_|SOOI_'IlIl||lll|lIIIII|I|Illll|ll||||lll|llll L~
% = CL, Observed Limit (95% C.L.) '_:“ g
0] - - -- CL, Expected Limit (95% C.L.) L
‘—?' _ 700 — - CL, Expected Limit +1¢ — 10° 5
3 c e ]
€ - ATLAS Preliminary .-~ ] 3
600 = o1epton, 3 jets o 6 |5 1S GER1025]0-14 R 2
C 0.08 [ ©
c ] 10 ©
500 — 0.08 0.05 iy 3
C 0.14 0.08 0.05 0.03 [lillm 2
C ] X
400 — 0.09 0.06 0.04 0.02 B o
C 7 C
C 27 743 0.1 0.05 0.04 0.03 0.02 [ 1 kel
300 AJDBEOBITE 018 01 0.06 0.0 v.6S 602 0.02 IR §
E ] 2 0:850.36 0.18 0.1 0.07 0.04 0.03 0.02 2.2 0.02 [ @
200 | 20 2.3 10.95'0:3610.19 0.11 0.08 0.05 0.03 0.03 0.02 0.0 0.02 101 2
O
31 1.2110:5810.23 0.13 0.09 0.05 0.04 0.03 0.02 0.02 0.0z 0.02
100 52 1.5 0:710:32' 0.18 0.1 0.07 0.05 0.03 0.03 0.02 0.02 0.02 0.C2
23 10.9990/810.22 0.13 0.1 0.06 0.04 0.03 0.03 0.02 0.02 0.02 0.02
/N 102
200 300 400 500 600 700 800 900 1000
. o ) my [GeV]
Simplified scenario where mg < m;,
B(g — bbxy) = 100% (other squarks heavy)
(off-shell sbottom) ATLAS-CONF-2012-003
| S- Majewski SEARCH Workshop 2012 1
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BROOKHPAVEN
NATIUNAL LAHORATORY

Summary

m  Broad program of 3'd generation squark searches
underway on ATLAS

®  Gluino-mediated sbottom: b-jets + Eqmiss

m  Gluino-mediated stop: 1 lepton + 4 jets + Er™miss,
same-sign dilepton + Er™iss, multijets + Er™iss
m  Direct sbottom: 2 b-jets + Er™iss (mcr)

m  Direct stop (GMSB): 2 leptons + jets + Er™iss

= No significant excesses; limits set on stop and sbottom
masses (mf > 800 GeV for mz < 920 GeV [MSSM],
mi > 450 GeV for mg < 650 GeV [MSSM])

m  Still analyzing 5 fb'! @ 7 TeV and looking forward to
8 TeV data in 2012!

S. Majewski SEARCH Workshop 2012
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Fl 5 42 F

~ top-pair backgrounds: jet— Iepton[ Jo]le

® |mportant background for all analyses with leptons

® Most of this background is from top-pair events
v Note, not all is from b->e/ |, some can come from charm in W, or just light flavor
v Muons are almost all from b, so says simulation !

HLKRFE . HLERHEFS FRX



Same-sign dileptons in SM (]

g g Using known NLO/LO cross sections o
5 r —-——~——' T—————el | R
10 E q B = T
E At least one same-sign pair / a
10
= OS
10_1—_high rate
ackground
102
E | | | |

| | |
Z’os Mrog W 2 o, w“ﬂ/ "’“’w\gsr"’i’ss M2ss

on,,
"o Ww

® |n SM only W and Z boson decays are of any interest
® WZ and ZZ above have extra lepton ==> extra Z rejected for SS analysis

o TTWandTTZ
v Note, these naturally have 2 b-quarks

SEARCH Workshop 03/18/12 V. Krutelyov Same-sign dileptons and multileptons 20

Suindau March 18 2019
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SS dileptons: results (1)

-

Region Mode or pr threshold Total JJUL 95% CL|
CMS Preliminary L,=4.7 fo" P > 20,10 Gev
*2 60 g ® Data e BB =
= " 5.7+ 2.7 8.3+3. 3 5.9 133.2 2.
g a3 [ Cherge Mis-id 1 [67+£27 83+31 183+69133.2+ 12,0
] ) 5 7 12 24 14.0
50 3L - Prompt-Prompt(ir
N 2 42+1.7 59 3 11.9+4.50 221 +98
[ Nonprompt-Nonprompt
z B Foomet 4 6 11 21 163
&3 " 3 |37+15 3.0+12 58+2304 125+47
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éSS dileptons: interpretation in cMS@

CMS Preliminary L, =47 {s=7TeV

= 1000 o e
% tan(p)=10 C )

A,=0GeV 2, ,
(O] 900 w>0 g =S m(g) = 2000
~ m, = 173.2 GeV S
~ 800
- 0,
E 7008

o m(g) = 1500
32 Observed Limit (NLO+NLL with errors)
-------- Expected Limit (NLO+NLL)
%) p S NLO Obs. Limit L, =35 pb’)
R 2y, i
N m(g) = 1000

m(g) = 500

100 500 1000 1500 00 2500
m, (GeV)
® Extend to about | TeV in gluino/squark masses
SEARCH Workshop 03/18/12 V. Krutelyov Same-sign dileptons and multileptons 23

Sundav. March 18. 2012

I RE - HIERHES S FRX



Number of Events / GeV

J. Thompson, Cornell 17 March 2012

v+MET: MET distributions

* Observed data in agreement with background predictions

y channel
1 channel Lo SMSesmey 43 \F TRy HeRe,
o cms Prellmmary Vs= 7 Tev, Im 471 E @ o Data 7/ Total SM bkg. ]
1 At least 1 Jet Requirement E 5 I y/QcD Weov 3
3 —e— 7y Candidate Sample b z Wmwizy Wiy
10° -, [ Total Background Uncertainty = g E
B Qco 3
10° T = (E;isfnt (1040115201375) 1 u e malmalm ; 1oVl E
T GGMy (1600112801378) 5 — 2500/800/650 — 1250/1200/375
—— E °
. 3
1 = £
3 =3
10" = z
o o
10 £ 4
0 20 40 60 80 100 120 140 160 180 %0.3””\””\‘ P L
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Er [GeV]

Limits calculated by combining exclusive bins of MET
1y: 6 bins starting at MET of 100 GeV
2y: 6 bins starting at MET of 50 GeV
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Three-Jet Resonances

« New physics could be hiding in final states with more than 4 high-p_. jets

« This search focuses on a pair production of massive colored resonances, each
decaying into 3 jets, resulting in a 6-jet final state (pp — QQ — 3j 3j)

* One specific model of 3-jet resonances realized in RPV decays of
supersymmetric gluinos to 3 quarks
« Event selection criteria optimized in the context of this model but generic enough to provide a

robust model-independent basis for searches for other models of new physics producing similar
final states

* Asin all cases up to now, the main background is the SM multijet production

SEARCH2012 - March 19. 2012 Hadronic Exotica Searches at CMS (Dinko Ferencek. Rutaers)
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Three-Jet Resonances (cont'd)

» Background modeling:

« Shape of the triplet mass distribution largely
unchanged between events with N, =4 (or N, =5) and

N,26

» N6 triplet mass distribution described by an
exponential function with the slope parameter P,
constrained by the N, =4 triplet mass distribution

» Signal modeling:

T T T T
CMS 35.1 pb”, \'s=7TeV
+ Data (= 6 Jets)

— Exponential Fit Function

=+ 250 GeV/c® Gluino Model |

, Offset A =130 GeV/c*

it function: [ 11
ePo+PIMj; N bl
n

a
T

Number of Entries / 10 GeV/c*
<

«  Signal samples simulated using PYTHIAG R ()
¢ Gluinos modeled as narrow resonances and set to Data consistent with background expectation ]
decay to 3 quarks through the A, quark RPV coupling cms [La=ssam
with BR(g~—qqq)=100% _ omaerved
. . . ) «.-. Expected
* Dominant sources of systematic uncertainty: 2 =
- Jetenergy scale, ISR/FSR, pile-up, choice of PDFs, % — G
integrated luminosity H
3
Results: M
« Gluino masses in the range 200 to 280 GeV (200 to 8 b
270 GeV expected) excluded at 95% CL i | |
200 250 300 350 400 450 250('1
M, [Gev/c?]
SEARCH2012 - March 19, 2012 Hadronic Exotica Searches at CMS (Dinko Ferencek, Rutgers)
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Is SUSY dead? Not at all.

@ Gluino-bino coannihilation § — gx{
o Stop-bino coannihilation £ — cx!

o Stau NLSP (favored by enhanced diphoton in MSSM of
125 GeV Higgs)
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