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Motivation

A4 We search for new physics in hadronic final states.
M4 Dijet resonance in dijet mass (bump hunting).
v' String resonances, g*, axigluon, ...
M4 Dijet centrality ratio and Dijet angular distribution
v Contact interaction.

v Dijet centrality ratio also can confirm that a “bump”is not
QCD fluctuation.

[  In addition: RPV gluino in multijet channel and Z’ in t-tbar channel.
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The CMS Detector
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Dijet Resonances Models

Model Name | X | Color Jr ['/(2M) | Final-state Partons
String S | mixed | mixed | 0.003-0.037 q9, g¢ and gg
gParton resonances Axigluon A | Octet 1" 0.05 qq
deca)qng to d| lets Coloron C | Octet 1~ 0.05 qq
. Excited Quark | g* | Triplet | 1/27 0.02 qg
are PrEd|Cted b)’ E¢ Diquark | D | Triplet | 07 0.004 qq
. dels: RS Graviton | G | Singlet | 27 0.01 q7 , 88
various modcis. Heavy W W’ | Singlet 1 0.01 qq
Heavy Z Z’ | Singlet | 1™ 0.01 qq
O.25_||||||||||||||| ']
p OV Simdation I [ We searched for 3 generic types of narrow
00 -~~~ Gluon-Gluon N . .
“F e quarkcaion - - dijet resonances in the data.
[ - Quark-Quark ; ]
5 015 { ¥ qq,qg and gg resonances
3 i Mpee = 1.2 TeV B ]
E a0 Mz sbulrs 1« differences mainly due to FSR.
F SeENS 1 ¥ Gaussian core of dijet mass resolution for
[ T ; qg resonances varies from | 1% at 0.5 TeV
AR R D DI = to 6% at 2.5 TeV

400 600 800 1000 1200 1400 1600
Dijet Mass (GeV)
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—e— CMS Data (2.9 pb™)
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S - oA
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(@] 1 momto*?ﬂ;#;“ﬁﬁ"" BE R R RS —]
L CMS Data (2.9 pb™) 1 ’
i \s=7TeV :
n| <2.5&|An| < 1.3 - |
1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1
500 1000 1500 2000

Dijet Mass (GeV)

4 Good fit (X2/ndf = 32/31) with 4
parameter function.

[A The data is in good agreement with
the full CMS simulation of QCD
from PYTHIA.

A No indication of new physics.
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Dijet Resonance Limits

<1

We have generic, cross-section upper limits on

i L AL B quark-quark, quark-gluon and gluon- gluon resonances.
10° = CMS Data (2.9 pb™) Reson?nce Models = oy g s o
N ... String = [A Observed Bayesian® limit at 95% CL.
N Ns=7Tev | ... Excited Quark - .
10% & Yo Ml<25& AN < 1.3 | e Axigluon/Coloron | 3 String Resonances
- — — E, Diquark 5
j: e i v  0.50<M(S)<2.50 TeV
10° & N S - =
: N fsGravion | 2 = M(S)<I.40 from CDF (I fb'')
g 10° = Excited Quark
< - ]
X F ] v  0.50<M(q*)<1.58 TeV
10 g —
FE N N e - =  0.60<M(q%)<2.15 from ATLAS (36 pb'!)
= \\\\ = Axigluon / Coloron
- RIS ] v  0.50<M(A)<I.I17 TeV & 1.47<M(A)<1.52
107 = 95% CL Upper Limit SR RN TeV
~ —— Gluon-Gluon \"x:": .. 3
Jg2L. — QuarkGluon N = 0.12<M(A)<2.60 TeV from ATLAS (36 pb-")
= —&— Quark-Quark s 3 i
1: | | | | | | | | | | | | | | | | | | | '\\|~:| rT E6 quuark
500 1000 1500 2000 2500
Resonants Mass (GaV) v  0.50<M(D)<0.58 TeV & 0.97<M(D)<I.08
TeV & 1.45<M(D)<1.60 TeV
Phys. Rev. Lett. 105, 211801, 2010 =  0.29<M(D)<0.63 TeV from CDF (I fb")

(*) with flat prior in signal strength.
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Dijet Centrality Ratio
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“Both jets inner or outer.

— QCD

— Contact Interaction
(A=1,1.5,3 TeV)

— Excited Quark
(M=0.5,0.7,1.2 TeV)

Cartoon: no data
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Dijet Resonances

Dijet Centrality Ratio

Dijet Angular Distribution

g Quantifies the centrality of the dijet
angular distribution at a given dijet mass.

v both leading jets are required to lie
in the same 1 range.

g Important experimental uncertainties
cancel because of the ratio (absolute jet
energy scale, luminosity).

A “t-channel” scattering for QCD vs “s-
channel” for most new Physics models

v roughly flat vs dijet mass for QCD.

v rises vs dijet mass for contact
interactions.

v “bumps” in dijet mass for dijet
resonances.
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Dijet Centrality Ratio

T T T T T T T | T T T T | T T E j I: | T T T
5 E CMS (a) e 0O
10 z \s =7 TeV 3 :\ ]
ey 2.9 pb™! § 5 ]
10° £ 1] <07 E
5 - o 20.7<|n|<1.3 ] -10 \CFMS —
£ 10" ¢ E s=7TeV :
& -15 2.9 pb™ s
m 10 ¢ . Limit: A > 4.0 TeV ]
- . -20 —— Data B
10 - o s ——95%CL, ]
- iI||=iHi= ) | 25¢ |- SM .
1L UL L W SM = 10 ]
RN 1 1 I -30 LisM=20 E
1000 2000 3000 | | | ]
Dijet Mass (GeV) 2000 3000 4000 5000
n::1'6;"c',\,is"'"""""___.5"",':""""2 A (GeV)
1.4 \s=7TeV . . . o
§ o 29Pb o [A Data is agree with the predictions of the standard model.
T ;—Null Hypothesis E
i ¢ |ISyst. Uncertainty| 10 1 i i
- Syst. Uncertainty| [ Ratio is flat, no sign of new physics.
- rA=4TeV — o . . . o
i : g Set limit on contact interaction scale A with CLs method.
_ ! — UZ Contact interaction scale excluded for A<4.0 TeV at 95%
: E CL.
02057000 1500 2000 2500 3000 v Expected exclusion of A <2.9TeV.
Dijet Mass (GeV) Phys. Rev. Lett. 105, 262001 (2010)
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2 4 6 8 10 12 14 16 Limit on Contact Interaction scale of A*>5.6 TeV

xdijet
N>6.7 TeV) at 95% CL.
Phys.Rev.Lett.106:201804,2011 ( ) %

l
- . cms |
0.7 — —+— Data CMS
- QCD prediction \Ns=7TeV | \s=7 Te\: I,
- —— A*=5TeV — 36 pb" L =36 pb
L A" =5TeV L=36pb i l,
0.6 | : M, >2.2 TeV (+0.5) 0.08 ~ |
6 — : .~ — observed ,
s ' a |
_ o | —— expected l
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o 0.06 — expected + 20 ,’
- l
: e e L]
S l
% : |
b%\ 004 111 1 | 11 1 1 | 11 1 1 | 111 1 ’ | | 1 1
g ' 1 2 3 4 5 6
N o L A<My <taTey 02 A* [TeV]
= 03 0.85<M; <1.1Tev (+0.2)
nentnanainehS o5 4 Good agreement with NLO QCD predictions in
N 0.65 < M, <0.85 Tev (+0. "
T —— — — 0.25 < Mjj <2.2TeV.
0.2 - 0.5< M, <0.65Tev (+0.1)
e T 1 Slight downward fluctuation at low X in highest
- 0.35<M; <0.5Tev (+0.05) . ..
[ = —t— mass bin Mjj > 2.2 TeV.
0. - 0.25 < M; < 0.35 TeV
- — M No evidence of quark substructure.
| | 1 1 | | 1 1 | | 1 1 1 | 1 1 | | 1 1 1 | 1 1 | | 1 1 |
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Multijet Resonances

A Studying pp = QQ — 3j + 3j = 6 jets

v R-Parity violating Supersymmetric (RPV) gluino (No
Missing ET)

3 .
M My< Y IPrl - A
i=1

v to reduce background and optimize signal sensitivity

b

CMS, 35.1 pb™
» Data (= 6 Jets, 20 Combinations)
— Exponential Fit Function
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QCD background. -
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gcontent will be added
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Summary and Conclusio

MCMS hadronic resonance searches have been
presented based on 2010 data.

[A The CMS analysis have been performed to
search for new physics in hadronic final states.

[A No evidence for new physics yet.

gMany Tevatron results superseded and new
limits have been published.

[A 2011 data expected to quick supersede 2010
results, leaving ample space for discoveries.
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