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Introduction and Overview

« Although experimentally challenging at hadron colliders, because of the strong
production, hadronic final states provide an early discovery potential

« | will talk about the following hadronic Exotica searches at CMS (I will present
the latest publicly available results)

Search for dijet resonances

Search for dijet resonances with the dijet angular ratio
Search for pair-produced dijet resonances

Search for three-jet resonances

Search for quark compositeness in dijet angular distributions

All of the above searches dominated by a single source of background, the SM jet production

| will not talk about

Search for boosted tops in fully hadronic final state (presented by Petar)

Search for black holes (presented by Alexey)
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Search for Dijet Resonances
(EXO-11-015)

JLdt =1 fb

Paper: Phys.Lett. B704 (2011) 123

Preprint: arXiv:1107.4771

Public TWiki: https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11015
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http://arxiv.org/abs/1107.4771
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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

qorg qorg

« The following specific models of s-channel resonances considered:

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

 The main background for this search is the SM jet production
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Dijet Resonances (cont'd)

« Trigger:
« Using multijet H, trigger (H.=2p., for all jets with p,>40 GeV)
« Requiring H.>550 GeV (99.9% efficient for ij>838 GeV)

« Jet reconstruction:
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Dijet Resonances (cont'd)

e Event selection:

 Two leading wide jets required to have |n|<2.5 and pseudorapidity separation |An|<1.3

* Maximizes signal sensitivity for isotropic resonance decays in the presence of QCD
background

« M>838 GeV (region with trigger efficiency 299.9%)

. . T L L B B B i
« Background modeling: E = e NS (101" -
~ - — Fit —
» A smooth function is fitted to the data g8 N 0 QCD Pythia + CMS Simulation 5
C JES Uncertainty .
£

* No need for background Monte Carlo S 10 S(18TeV) .. Excited Quark =
o) = . - - - String Resonance 3
( —: . \ © - _-- ]
Fit function: 0% T E
do Py(1—m/+/3)B LB CaasTen S @8 Te) .
dm — (m//s)PtPsln(m/V5s) 10 § N - %
2/ndf= Lo S N
| x?/ndf=27.5/28 ) 10 = e TEaT’, -
Inclusive dijet mass spectrum for pp—2 wide jets + X, 105 <25 jani<13 _;
where X can be anything. Bin widths approximately = Wide Jets =
equal dijet mass resolution = 3

C 1E

4 E
Smoothly falling distribution. S i E

No evidence for new particle production | & "~ 3000 1500 2000 2500 3000 3500 4000

Dijet Mass (GeV)
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Dijet Resonances (cont'd)

e Signal modeling:

 Narrow resonances with the natural resonance width small
compared to the CMS dijet mass resolution

» Separate resonance shapes for 3 different parton pairings:
« qq (orqq) (from PYTHIA6 G — qq)
* qg (from PYTHIA6 gq* — qg)

g9 (from PYTHIAG6 G — gg)

 These shapes together with the data and the background fit
used to set limits

« Dominant sources of systematic uncertainty:

 Jet energy scale
» Jet energy resolution
* Integrated luminosity

« Statistical uncertainty on the background fit

> L T T T T ‘ T T T T T T T T
=0.25 cus Simulation ]
o) i )
[ B Quark-Quark (Wide Jet)
o] L
(@] 0.2 — — Quark-Gluon (Wide Jet) —
} - .
(al [ e Gluon-Gluon (Wide Jet)
| — . - Gluon-Gluon (Anti-k; R=0.7) |
0.15 -
01— M, =20TeV i
- Il <25, A <1.3 bk
0.05 o I
L o 8 I e
L LT -
S AL ‘
-. 1 1 | | | 1 | 1 1 ‘ | 1 .
QOO 1000 1500 2000 2500

Dijet Mass (GeV)

Gaussian core from jet energy

resolution and low mass tail from
QCD radiation
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Dijet Resonances (cont'd)

* Generic 95% CL upper limits are set on oXBRXA 5 17T
it S Ll Bcned ok ]
« Acceptance A refers to kinematic requirements |n|<2.5 ;% L | - ;E\xgi.:‘é:‘zfo.mn_
and |An|<1.3 (for isotropic decays, A=0.6) x F oo w :
)] i RS Graviton ]
* These limits can be compared to predictions of £ 0 1
oXBRXA at the parton level of any model of dijet §_ .| i
resonance production B[ owsrom E
B[ Ns=7Tev i
Run : 166895 Run : 166895 ) | Inl<25,|An<1.3 ' ]

Event : 367873378 Event : 367873378 O 95% CL Upper Limit
Dijet Mass : 3.835 TeV Dijet Mass : 3.835 TeV 102~ —= Gluon-Gluon =
- Guarkcauark B
o b b b b b By [

l 1| :
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
TRy String Resonances 4.00 3.90
4 ﬁ@%&ﬁ&ﬁ%ﬁ“wm 2 E. Di k 3.52 3.28

‘2‘\“\““3‘{}‘:\“:%-!\?\\\ W o 6 lqual‘ S . .

S @ Jet 2 p. = 1.522 TeV Excited Quarks 2.49 2.68
Axigluons/Colorons 2.47 2.66
Highest dijet mass event W’ Bosons 1.51 1.40
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Search for Resonances with
the Dijet Angular Ratio
(EXO-11-026)

e JLdt =2.2fb"
* Public PAS: https://cdsweb.cern.ch/record/1430651/files/[EXO-11-026-pas.pdf
* Public TWiki: https://twiki.cern.ch/twiki/bin/viewauth/CMSPublic/PhysicsResultsEXO11026
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https://twiki.cern.ch/twiki/bin/viewauth/CMSPublic/PhysicsResultsEXO11026

Dljet Angular Ratio

« Angular distribution of the two jets with the largest p_ is sensitive to dljet
resonances

« QCD jets tend to be produced at forward angles (due to the t-channel pole in the scattering
amplitude)

* Most models predicting new massive resonances decaying into dijets give essentially isotropic
angular distributions

« This search uses the dijet angular ratio
N(|An| < 1.3)
N(1.3 < |An| < 3.0)

in different dijet mass bins to search for dijet resonances

R —

 Complementary to searches using only the dijet mass spectrum

 The main background is the SM jet production
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Dijet Angular Ratio (cont'd)

« Trigger:

« Using single-jet triggers with varying thresholds on the jet p.

* For each trigger threshold, a value of the dijet mass at which the trigger becomes fully
efficient is determined

« Jet reconstruction:
« Anti-k_ (R=0.7) calorimeter jets with energy corrections applied

) Event SeleCtion: % 10° CMS Preliminary 2.2 fb™
. Two leading jets required to have |n|<2.5 S 10 '
=3 1 —=— 1.3 <|An| < 3.0
« Selected event are classified as inner if €10
the pseudorapidity separation of the two 8 _ T a3
leading jets |An|<1.3, and outer if © 108 ",
1 3<|Ar]|<30 4 .00"'1'
10 .
.5 *
10 | | Tfﬁm _+' |

PRI T N T T T Lo Lol PR Lo i
1000 2000 3000 4000 5000
Dijet Mass (GeV)
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Dijet Angular Ratio (cont'd)

« Signal and background modeling:

~ 0BT 7 T T T T
« Both signal and background modeled by % oash E
PYTHIAG 5 : :
« Background prediction normalized to data in a low & 0'2?_“'# F i ]LLL 1T E
dijet mass sideband (500600 GeV) % 0151 ¢ ﬁir i E
« Dominant sources of systematic uncertainty: & || — o zan H I =
« Jet energy scale (in particular relative jet energy :g 0.05F-| | FEE ornotey J{ E
scale), integrated luminosity, background e S T R PR S

mo d el | n g 2 1000 2000 3000 4000 5000
Dijet Mass (GeV)

RN [Data consistent with background expectation]

= [ 1 YT | |
ﬁl. 10 e ——— Observed Limit (95% CL)
5 C  N\e e Expected Limit ]
E [ Expected: 16 ] ( . )
: 1 = N\ |:] Expected+ 26 = Resu ItS .
X ; ------ Excited Quark :
© o y * Excited quarks with mass less than 3.2 TeV
10 3 | (2.85TeV expected) excluded at 95% CL
102 ;—2.2 fb'1,\/7=7 TeV ......................... —;
F CMS Preliminary | Y Lk

1 15 2 25 3 35 4
Resonance Mass (TeV)
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Search for Pair-Produced
Dijet Resonances
(EXO-11-016)

e JLdt =2.2fb"
* Public PAS: http://cdsweb.cern.ch/record/1416058/files/EXO-11-016-pas.pdf
* Public TWiki: https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11016
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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

e 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

f’, C g /, C

g C g

o
e ~

g ~Cc g e g o
As with the dijet resonances, the main background is the SM multijet production
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Pair-Produced Dijet Resonances (cont'd)

« Trigger:

« H._>200 GeV (for 2010 data) and quadruple-jet trigger (for 2011 data) which requires
4 jets with p.>70 GeV

- Trigger fully efficient for events with 4 leading jets with p.>140 GeV

 Jet reconstruction:

« Anti-k_ (R=0.9) particle-flow jets with energy corrections applied
« Event selection:
« 24 jets with [n[|<2.5 and p,>150 GeV
« Create dijet combinations from the 4 leading jets by considering jet pairs with AR >0.7
« Choose combination with the smallest Am/m_

« To additionally suppress QCD multijet background, require Am/mavg<0.15

 To ensure a smoothly-falling paired dijet mass spectrum, require A>25 GeV (see next
slide)
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Pair-Produced Dijet Resonances (cont'd)

 Event selection (cont'd):
CMS Simulation

%‘ 1°°°: 4 Jets from QCD Madgraph Bl ¢
G - l. n
~ 800— " E_n ] " _
: A=) (Pr)i— g
600 i=1,2
o~ 400/
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n - -
< -
0F  Cut matiEiE HiE .
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L ng‘H---i ) O
-400— | | | | | | h e > L —e— w/o A>25 GeV
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1073

T T
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Acceptance varies from 3% for M(C)=300

GeV to 13% for M(C)=1000 GeV

-4 111 1 | 111 | 111 1 | 111 1 | 111 1 | 1111 | 1111 | 1111 | 1111 | 1111
1070100 200 300 400 500 600 700 800 900 1000
Paired dijet average mass (GeV)
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Pair-Produced Dijet Resonances (cont'd)

» Signal and background modeling: CMS Preliminary

> 0t .
. . . Q E - A
« Signal samples produced using MadGraph with O F Backoraatd Fit
colorons modeled as narrow dijet resonances ; 0 b LD GoDSimuation
« Signal shape modeled by a double Gaussian o
« Background modeled by the same smooth function as § 10
in the dijet resonance search o | #
« Dominant sources of systematic uncertainty: 'E N
« Jet energy scale, jet energy resolution, integrated ol
luminosity, statistical uncertainty on the background fit T
N 400 600 800 1000 1200
, CMS Preliminary [L=22m° Paired Dijet Average Mass (GeV)
= :  Pair-Produced Dijet Resonances
: Observed Limit (95% CL) Smoothly falling distribution.
Z LT Expected Limit (95% CL) No evidence for new particle production
+ 1o

s Results:

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

Cross Section x BR x Acc (pb)

Fil AR R I RTINS MR TATIAAN A PR RAIA AN AN MR R
600 700 800 900 1000 1100 1200
Resonance Mass (GeV)

e S o
300 400 500
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Search for Three-Jdet Resonances
(EXO-11-001)

JLdt =35 pb

Paper: Phys.Rev.Lett. 107 (2011) 101801

Preprint: arXiv:1107.3084

Public TWiki: https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11001
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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 3))

* 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

« As in all cases up to now, the main background is the SM multijet production
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Three-Jet Resonances (cont'd)

« Trigger:
« H_trigger with thresholds varying between 100 and 150 GeV, depending on the run
period
« Jet reconstruction:
« Anti-k. (R=0.9) particle-flow jets with energy corrections applied

 Event selection: 1200 . . .CMS Simulation \'s =7 TeV
« 206 jets with H.>425 GeV (this threshold 2 bt T e

e
o
w

= '\-II_-E-F_ -
(BT 7
ensures that the trigger is fully efficient) ' 2 7
. S
> < 800 - et
« Jet Pr 45 GeV and |n|<3.0 $ SR =~ 250 GeV/c? Gluino Model
. “ 20 Triplet Combinati 2
« 6 leading jets combined into all possible § e aliioshedichattoli - L
unique triplet combinations — 20 = ol )
400 E « All Triplets

- Selected Triplets

combinations
 To increase signal sensitivity and reduce 2o

A

©
p=1
o

T
—t
o

0 200 600

. . . Mm(GeV/c)
combinatorial background, require 3 N S S S S
200 400 600 800 1 000 1200 1400
3 Jet Triplet Scalar p_(GeV/c)

Mjjj < Z prli — A Acceptance varies from 0.4% for 300 GeV
=1 A @\ YAl oluino to 5% for 1000 GeV gluino
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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. =6
jet

L B R B
CMS 35.1 pb™, \/s
= Data (= 6 Jets)
— Exponential Fit Function
===+ 250 GeV/c? Gluino Model
. Offset A = 130 GeV/c?

=7TeV

L 111171

-
o
)

| IIIIIIIl

Number of Entries / 10 GeV/c?

« N, 26 triplet mass distribution described by an f
exponential function with the slope parameter P, b3 # O 3
constrained by the Njet=4 triplet mass distribution i [ O ] ........... :
- Signal modeling T
« Signal samples simulated using PYTHIAG 0 100 20 S0 A0 R0 00 i)
* Gluinos modeled as narrow resonances and set to [Data consistent with background expectation ]
decay to 3 quarks through the A . quark RPV coupling cms [Lat=s51pp"
uds = R
with BR(g~—qqq)=100% A | “Egt,;?:!g -
. . . Ke) . ==+ Expecte
« Dominant sources of systematic uncertainty: & | N5
» Jet energy scale, ISR/FSR, pile-up, choice of PDFs, § el ST ~— "%Gluino)
integrated luminosity £ b .
o L N,
Results ; ............................................
* Gluino masses in the range 200 to 280 GeV (200 to S 1 T
270 GeV expected) excluded at 95% CL o o

200 250 300 350 400 450 ';500
Mijj [GeV/c“]
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Search for Quark Compositeness in
Dijet Angular Distributions
(EXO-11-017)

e JLdt =2.2fb"
* Preprint: arXiv:1202.5535
* Public TWiki: https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11017
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Dijet Angular Distributions

* In certain models of BSM physics, quarks are proposed to be composite objects

» At energies well bellow the compositeness scale A, compositeness manifested as a four-

fermion contact interaction (Cl)

27T _ _ _ _ _ _
Lag = 77 [ (@7 q) (@ reae) + 7&r (T 7"9R) (@ 74dr) + 2780 (G 7" 9R) (G 70qL)]

* The following Cl scenarios investigated
A = A, for (e, nrr, rL) = (£1,0,0) q q

A\* — Destructive interference

A = Agg for (7L, MR, fre) = (0,%1,0) & between Cl and QCD

A = Ay for (yrr, rr, L) = (+1,£1,+1) /- — Constructive interference
A — AjA fOI' (WLL/ WRR/ WRL) — (:tl, :i:l, q:1) q q between CI and QCD
A= A(iva) for (5oL, yrr, re) = (0,0, £1)

« Contact interactions resulting from the quark compositeness affect the angular distribution
of the scattered partons

q y Flat for Rutherford scattering,
T 1 dogijet :
Angular distribution = approximately flat for QCD,
. . SLIERP TN caking at low values of Xgiee fOr Cl models
B 1 4| cos6*| 1 E+ p, 1
.. — |y1 J/2| N — | _ —
q Xdijet = € o 1 — ‘COS@*"y > n <E— PZ) » Yboost 2()/1 + y2)

SEARCH2012 - March 19, 2012 Hadronic Exotica Searches at CMS (Dinko Ferencek, Rutgers) 23



Dijet Angular Distributions (cont'd)

« Trigger:

 Single-jet triggers with different p_ thresholds (60, 80, 110, 150, 190, 240, and 300
GeV). All except the last one prescaled

 Jet reconstruction:

« Anti-k_ (R=0.9) particle-flow jets with energy corrections applied

« Event selection:
 Require 22 jets with x, <16 and V..ol <1-11 (effectively restricts |y, | and |y,| to <2.5)

* Angular distribution measured in multiple dijet mass bins with lower edges chosen
such that the trigger efficiency exceeds 99% (0.4, 0.6, 0.8, 1.0, 1.2, 1.5, 1.9, 2.4, and
3.0 TeV)

» The first 5 bins correspond to 0.77, 5.9, 32, 108, and 371 pb-'. Only the last 4 bins
correspond to the full integrated luminosity of 2.2 fb
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Dijet Angular Distributions (cont'd)

e Background modeling:

. . . -% 0_7__ —¢— Data CMS Preliminary
 Predictions at NLO obtained with NLOJET++ 2.0.1 5 | mmmm acDpredicton  \s=7TeV
% [ —— Apr=7TeV(NLO) L=22fb"
 Correction factors applied to account for nonperturbative 8 . _ | Mesor s
effects (obtained from PYTHIA6 and HERWIG++) = S e e~
. . = ot
™ Slgnal modellng: 0.5 24<M;<30Tev  (+0.4)
%—_—*_i . . ¢
e Using LO (as implemented in PYTHIA8) and NLO i
prediCtionS 04 19<M; <24Tev  (+03)
g0 ¢ —¢—O O O——mgu
« Correction factors applied to account for nonperturbative U o DA A
eﬁects 0.3 12<M; <15TeV  (+02)
—o=—g——g—0——0—9 06—
%0'22? reliminary ~—® Data [ i - +_.f._1-oiM” PR ——
8 L e Data unfolding: o T
8 018y Aum=TTeVOLO « Data corrected for instrumental e
it T N =7ToV (L0) effects e
- 0'14%““:\% AIIV/AA=7TeV(L°) 01__'_ 0.4iM” <-0.6TeV -
0.127 v Lo « Unfolding correction factors AR
X . v by b b b b By
I obtained from PYTHIAG and 2 4 6 s 1 12 1
006 "“!.'"'“""— HERWIG++ dijet
0.04F ‘ LT
0.025
L T R
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Dijet Angular Distributions (cont'd)

e 95% CL limits on A:

NLO CMS Preliminary
0.2 @ =
" - CMS Preliminary A{LRR 3 Ns8=7 Te\{1
- [ \s=7TeV - : L=221fb
© - L=2.2fb" ALLRR | — Observed
0.15- o Expected
- Expected t1c
r — observed At : Expected +2¢
: LL/RR |
| —— expected - :
0.17 expected + 16 ALLrr 3
L expected + 26 AVviaa |
0.05 Avviaa i
I | | Ay g
3 4 5 6 | |
5 10 15 20
+
A, (NLO) [TeV] A [TeV] lower limit
CI model Observed limit (TeV) | Expected limit (TeV)
0.4
NLO AT 7 7.5 70104
NLO Ay ke 10.5 9.7517 .. . .
LO At 3.4 7 g+05 Observed limits slightly higher than the
5 AE“ KR 117 - 910177 expected ones because of a downward
LL/RR ' vy fluctuation at low x T {e]g MJ.J.>3.O TeV
LO Aty an 10.4 95102
_ 29
LO Ayy s an 14.5 137429
+ +1.0
LOA%, 8.0 78110
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Summary and Outlook

new physics

Many results already made public, many new and updated results
In the pipeline

Despite our best efforts, the standard model is still alive and well

« Excluded a wide range of mass scales where new physics could have been
hiding
An exciting year ahead of us
« Higher center-of-mass energy (8 TeV) — sensitivity to higher mass scales

 Expect at least 3 times more data than in 2011 — more stringent cross
section limits

Stay tuned!
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Backup Slides
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CMS Detector

The Compact Muon Solenoid (CMS)

SUPERCONDUCTING CALORIMETERS
COIL ECAL Scintillating PoWO, HCAL Plastic scintillator
Crystals : copper
— - G sandwich
VA

Total weight : 12,500 t
Overall diameter : 15 m
Overall length : 21.6 m

_ é
#r<a

Magnetic field : 4 Tesla

TRACKERSs
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1A EEEN
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e
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Silicon Microstrips S
Pixels T strips
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CMS Trigger System

 CMS has a two-tiered trigger system: '
: Detectors
 Level-1(L1) trigger:
« Consists of custom-designed fast electronics Front end pipelines
* Reduces event rate from 40 MHz to 100 kHz
 High-Level Trigger (HLT): Readout buffers
» Consists of a farm of commercially available
CPUs running reconstruction code optimized Switching network
for fast processing
 Reduces event rate from 100 kHz to O(100) Hz Processor farms
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« Particle-flow algorithm reconstructs all stable particles by combining information from
all subdetectors
« Particles categorized into the following 5 types:

* Muons, electrons (with associated bremsstrahlung photons), photons (including
conversion in the tracker volume), charged hadrons, neutral hadrons
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N0|se Cleanup

e To remove possible instrumental and non-collision backgrounds
events required

* To have a reconstructed primary vertex within |z|<24 cm and r<2 cm
» Jets passing identification criteria that is fully efficient for signal

* |n paired dijet resonance analysis, events also required to pass HCAL
noise cleanup criteria
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Jet Identification Criteria

« Calorimeter loose jet ID:
* jet electromagnetic fraction (EMF) > 0.01 if jet |n| < 2.6
* number of rechits carrying 90% of the jet energy (n90hits) > 1
* fraction of energy contributed by the hottest HPD (fHPD) < 0.98

» Particle-flow loose jet ID:
* Neutral Hadron Fraction < 0.99
* Neutral Electromagnetic Fraction < 0.99
e Number of Constituents > 1
* Charged Hadron Fraction > 0 ifjet |n| < 2.4
* Charged Electromagnetic Fraction < 0.99 if jet |n| < 2.4
* Charged Hardron Multiplicity > 0 if jet |n| < 2.4
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Jet Energy Corrections

C - Overall correction factor
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Jet p. Resolution

\s=7 TeV, L=35.9 pb' CMS \s=7 TeV, L=35.9 pb' CMS
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§ 0 3 R — MC truth (c-term added) (Antl‘k-r R=O-5) h § 0 3 | —— MC truth (c-term added) (Antl‘k-r R=O-5) h
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N - Noise term
S - Stochastic term

C - Constant term
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Dijet Resonances

[ CMS dijet mass resolution (wide jets): )
Model Name | X | Color I r/(2M) Chan qq -
Excited Quark | q* | Triplet | 1/2* 0.02 qg o 13l 1 0.018
E¢ Diquark | D | Triplet | 0% 0.004 qaq M /M[GeV]
Axigluon A | Octet 1* 0.05 qq 8% (M = 0 0 _
~ =0.5TeV),~ 4% (M =25 TeV
Coloron C | Octet 1” 0.05 qq ol V) o V)
RS Graviton | G | Singlet | 2* 0.01 qq. g8 99 -
Heavy W W’ | Singlet | 17 0.01 qq o 156 40027
Heavy Z Z' | Singlet | 1° 0.01 qQq M /M[GeV]
String S | mixed | mixed | 0.003 - 0.037 | qg, qq g8 ~ 10% (M = 0.5 TeV), ~ 6% (M = 2.5 TeV)
99 :
( N\ — A * _ | o 2.09
F(cos6*) = d&/d cos6 arXiv:1110.5302 S T +0.015
o FEy diquark, color octet scalars: F'(cos0*) = const. VM(GeV]
o cxcited quark: F'(cosf*) ~ 1 + cos@*, which becomes F(|cos*|) = const.|| ~ 11% (M = 0.5 TeV), = 6% (M = 2.5 Tev))

(odd in cos 6*).

axigluon, coloron, W', Z': F(cos8*) ~ 1 + cos? 6*.

RS gravitons: F(g9 = G — qq) = F(qq = G — gg) ~ 1 — cos* 6%,
Flgg — G — gg) ~ 1+ 6cos?8* + cos*0*, and F(qqg — G — qq) ~
1 — 3cos?* + 4 cos? 6*

J
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Dijet Resonances (cont'd)
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Dijet Angular Ratio
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: 166380 Run : 166380
: 417060509 Event : 417060509
Pairl (1,4) - mass = 1.075 TeV Jet\1 Anti-kt 5 Jet Py

Pair2 (2,3) - mass = 1.081 TeV

Energetic 4-jet event passing event selection

944 GeV

771 GeV

380 GeV

270 GeV
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Dijet Angular Distributions

Source of Uncertainty 04 < Mj{) < 0.61eV ) My >0 o TeV
(%) (%)
Jet energy scale 1.0 0.3
Jet energy resolution 0.2 0.6
Jet energy resolution tails 0.5 4.6
Unfolding, MC modeling 0.2 4.9
Unfolding, detector simulation 1.3 2.0
Total experimental systematic uncertainty 1.7 7.0
Statistical uncertainty 2.5 31.6
ur and p s scales 5.6 14.9
PDF (CTEQ®6.6) 0.5 0.7
Non-perturbative corrections 1.7 1.1
Total theoretical systematic uncertainty 5.9 15.0

SEARCH2012 - March 19, 2012 Hadronic Exotica Searches at CMS (Dinko Ferencek, Rutgers) 40



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40

