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e SM Like Higgs Boson (125 GeV) has been observed. >
Q)
™
e No SUSY has been observed so far... (see all the other talks) o
&
>
. . . L
e But many questions still remain unanswered!
Summary of CMS SUSY Results* in SMS framework ICHEP 2014
L
L mme—
m___ﬁ_bazi__—________________;:%{ ___________________________
CMS Preliminary
b For decays with intermediate mass,
e S mintermediate = X'mmother+(1 'X)'m|sp
B 200 400 600 800 7000 1200 1400 1600 1800
*Observed Iimits, theory uncertaintigs .not included Mass scales [GeV]
Only a selection of available mass limits
Probe *up to* the quoted mass limit p)

£  Observed vs Not Observed

CMS (s=7TeV,L=5.1fb";{s=8TeV,L=19.7fb"
T I T T T I T T T | T T T | T T T | T T T
35 * Data
B zex
30 .
[z/zz
25 [ |m=126 Gev

20

15

IllIlllllllllllllllllllllll

10

..l_‘_u_qlllIIlllllIlllllllll]lllllllllll

80 100 120 140 160 180
m,, (GeV)

In this talk, non-susy based
signatures that are candidates
to solve some of the
remaining mysteries will be
discussed.
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e Looking for substructure has
worked great in the past. Why stop

now?

* Why are there 3 families of quarks
and leptons?

e Are quarks and leptons composed
of more fundamental constituents?
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Eftects of compositeness could be observed through:

e Excited Quarks (heavy quark with the same quantum numbers)

COMPOSITENESS : If quarks or leptons are not fundamental, then we should see new
interactions between quarks and leptons at the scale of constituent binding energies!

e Contact Interactions (exchange of common constituents or binding quanta

Z.. Demiragl
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Search for Contact Interactions in Dilepton Mass Spectra

BROWN
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Search for Excited Quarks in photon+jet final state

BROWN
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CMS

Compact Musn Scleron

£ Why 1s Gravity so weak?

Could be explained by the existence of extra
spatial dimensions. Most common benchmark
models are:

ADD Model: Postulates two or more extra
dimensions in which only gravity could
propagate. For two extra dimensions, their
size should be ~millimeters to explain the
hierarchy between the Planck and Weak
scales

Our 3D plane Extra Dimension

Randall and Sundrum Model: A single extra
dimension with a warped geometry and compactification
scale of order of TeV. Graviton 1s localized towards the

UV boundary (Planck Brane)

Bulk Graviton Model: Extension of RS Model
addresses the flavor structure of the SM, decays through
vector bosons (couplings to fermions and photons are
highly suppressed)

6 Z.. Demiragli
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Jet Pruning: Reclusters the jet constituents, removing soft

Search for massive resonances decaying into pairs of
boosted bosons in all-hadronic final states

QCD radiation from the underlying event.

N-subjettiness (T,): Capability of clustering the jet
constituents 1n exactly N subjets. Ratio between 1 subjettines and
2 subjettines 1s a powerful tool to identity boosted 7Z and W!
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Search for massive resonances decaying into pairs of
boosted bosons 1n all-hadronic final states

BROWN
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CMS, L=19.7fb", /s = 8 TeV . CMS, L=19.7fb", /s = 8 TeV
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s Search for massive resonances decaying into pairs of
nmp ° ° °
e boosted bosons in semi-leptonic final states
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Combination for the search for massive resonances decaying |€MS

BI,N into pairs of boosted bosons 1n all channels

The Iv + V-jet , Il + V-jet along with a complementary VV — 2V-jets searches are combined
together to maximize the sensitivity for the search for Bulk Graviton.

Iv + V-jet : Only contributing to the limit for resonance masses below 800 GeV
Il + V-jet : Dominates the sensitivity in the range of 800 - 2500 GeV

2V-jets : Contributes to the limits above 1300 GeV
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= Search for Narrow Resonances using the Dijet Mass
BROWN Spectrum
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Search for Branons in Photo + MET F mal Stae

CMS
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Compact Musn Scleron
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For massless branons: Brane Tension > 412 GeV.

For low brane tension: Branon Mass > 3.5 TeV,

First experimental constraints on the
branon model since the LEP
experiment!

Assumption: If the brane in the extra dimension 1s
allowed to fluctuate it will give rise to Branons which are
detectable in the LHC through qq — ynrn
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From an earlier parallel / plenary talk:

Ist Generation LeptoQuarks
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Amazing work has been done in CMS so far. Since 2010 in Exotica Physics Program 74

Searching for signs of exotic physics 1s an important part of the LHC program

Conclusion

papers are published! (with more to come!)

No signs for exotic models so far, but Run 2 1s upon us!

Z.. Demiragl

cms

|
|

Thursday, July 24, 2014




P

(1]
BROWN | o 1
| CMS-EXO12-027 |
CMS 2012 Preliminary [Ldt=20.6fb" s=8TeV
> T T T | T T T T | T T T T | T T T T | T T T T | E
10t /DY — .
~40° B Top + Diboson ]
*2102 data g
L%’ 10 —— ADD A,=3.6 TeV ?
1 M pT>45GeV |
1 i
10 E
10° .
10
500 1000 1500 | 2000 2500
M, [GeV]
CMS 2012 Preliminary [ Ldt=2D6fb" (s=8TeV
3‘1.6_'IIII|II‘I‘_‘|IIII|'IIII| III|IIII|II_
= VY 95% C|. Observed Limit |
o0C 1.4 ‘ ------ 95% C| Expected Limit—
m v+ [ = 1o Bp.Limit -
X 1.2 % [ =20 Efp.Limit -
8 i '\‘ —————— Theory|LO ]
5 1 e Theory]NLO -
8 T L ]
» 0.8 v ’
8 i 3 -"‘ Mpp > 1.8 TeV Cut ]
B 0.6 N "\.\ o
L Y ’\,\. .
0.4 N \ AN 7
| | T | | 1111 | 1111 | 111 I‘;‘*\T‘& 1 1 | | T | | 1 1
2 2.5 3 3.5 4 4.5 5
A; [TeV]

>1 07 T T T T | T T T T | T T T T | T T T T | T T T T
Q. A6
G10 —— Data
21 0° L ziy —ee
%104 Bl t and Diboson
10° I Jets(data)
10° —— ADD, A,=3.6 TeV
10 e pT > 35 GeV
1
10
10
10°
10
500 1000 1500 2000 2500
Mee) [GeV]
16 CMS 2012 Preliminary det= 195" Vs =8 TeV
2 F | | 't —05% CL pbserved Limil
c - “ ----95% CL Expected Limit
D 14r L} @x1o Exp.Jimit B
o B vt [[]+20 ExpLimit ]
5 1.2 1 4 -- Theory LO =
g f \ i-- Theory NLO §
2 I R
S 1 \4 ]
08:_ “‘ ‘-‘-‘ Mee > 1.8 TeV Cut_:
0.6~ \.“—.‘ .
0.4F KN -
2 25 3 35 4 45 5
| 6 AT [TeV]

| CMS-EXO-12-031 |

CMS 2012 Preliminary [ Ldt=19.6fb" Vs =8 TeV

Search for Large Extra Dimensions in Dilepton Events

Assumption: Manifestation of extra

dimensions through presence of Gkx.

Expectation: Enhancement to the

dilepton xsec in high invariant masses.

Observation: No deviation from SM

Limit on M, [TeV]
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o Search for jet extinction 1n the inclusive jet-pt spectrum
BROWN & ar?civ:l405.7653 ‘ Ig First search at the LHC! |
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Assumption: Scarch for signatures of strong
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Expectation: Model predicts suppression of all

10 high pT SM processes (no jet production at high
i energies)
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Scan in the extinction mass scale

as 5 = 0 (signal strengh) where p = M2,
the extinction model = the SM prediction

107!
Observation: No deficit of events observed.

The best-fit value of f is 0.008 + 0.033 TeV-2 .
Fully consistent with SM! —0r 008 0.00 0.1 o2
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Strategy: Minimum Lt and
M., window optimized for each
mass hypothesis.

No deviation from the SM
observed.

Results interpreted in terms of

SSM W’ and Technicolor
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Search for new resonances decaying via WZ to leptons
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Discriminators

WZ Mass: Mass cannot be

determined uniquely without pY,

Constrain the pY, using true W
mass.

Lt: PTH + PT12 + PTI?’
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22 What ab he WW M
at about the xsec Measurement?
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Apr 2014 CMS Preliminary A o
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CMS measurements 7 TeV CMS measurement (exp+th) ——0—~+— ti PhYSlCS Letters B ‘:
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http://cern.ch/go/pN;j7 theo

This excess does not appear to be consistent with what 1s observed in L.LO and Heavy
Neutrino Searches due to the orthogonal event selection.

Note that excess also seen in Wgamma. (may be related to radiation zero in these two
channels.) NLO calculations have been done 20 years ago and haven't been updated with
the latest techniques and also with EW corrections. Channels with radiation zero are know
to have "giant K-factors". Perhaps an excess 1s not so surprising?
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ot  Acceptance and Etficiency for some Signal Models
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# Lihicitency of W and Z selection

Chas, |

Efficiency of W and Z selections as a function of mjj in data, and in simulations of signal and background
events, with one high and low-purity W/Z tag. The efficiency 1s computed for W/Z — qq' — jets events,

where the jets have |n| < 2.5, |An| < 1.3. MADGRAPH/PYTHIA and HERWIG++ refer to QCD

multijet event simulations.
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