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~  CMS ruRlications on FHE data

219 Published + submitted + submitting (30)

Remaining (planned)
pubs with 2011 data

Pub Plan Planned
B2G 10
BPH 18
SMP 22
EXO 1
FWD/FSQ 15
HIG 5
HIN 2
SuUs 0
TOP 7
© 70

+ 6 detector performance papers Plan for 2012 data:

+719 CRAFT papers ~25 mid-year
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— Status of CMS

CMS Integrated Luminosity, pp, 2012, Vs — 8 TeV
Data included from 2012 04-04 22 37 to 2012 11- 16 04: 42 UTC

N
1%

25
[ LHC Dellvered 21 04 b !
1

CMS Recorded: 19.67 b !

N
(=)

[
(4

[
(=)

(6, ]

About 20 tb! of data

Total Integrated Luminosity (b ')

(=]

R A o xw"l N \,oc‘l R
Date (UTC)

For the shutdown 2013 we have “parked data”

selected with low-pT lepton and jet thresholds

to be analyzed next year.
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We are enjoying stable data-taking

conditions
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LHC on the march, Protvino, Russia, November 2012

SILICON TRA

Pizels (100 x 150 pm?)
~im*  56M channels

Microstrips (50-100pm)

Pixe I5 ~210m* 925N| channels
8 CRYSTAL ELECTROMAGNETIC
Tracker CALORIVETER (PCAL)
ECAL it PN ey
HCAL
Seendle .. PRESHOWER
Steel Yoke — Siizan strips
Muons. ; L ~18m2 137k channels
5 e
il '
STEEL RETURN YOKE .
~13000 tonnes »
v /’/

SUPERCONDUCTING /|

SOLENOID F o

Ninbiun-titanium esil 3 o [ ]

Reying.~180a3 A T g FORWARD

o i CALORIMETER
Vi ) \/ Steed + quartz fibres
HADRON CALORTMETER (HCAL

Total weight : 14000 tonnes Brass + plassc scinbilator A MUON CHAMBERS
Overall d er :150m Barrel 250 Drifl Tube & 500 Resistive Plate Chambers
Overall length :28.7 m Endcaps; 450 Cathods Strip & 400 Resistive Plate Chambers
Magnetic field 38T

(taken from
Luigt's talk on
tuesday)

Wolfgang Waltenberger



Searches for supersymmetry
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~—| 8new SUSY search results made public recently

e Search for SUSY with taus using Razor with 7 TeV data: SUS-11-029

e Search for direct stop production in the all hadronic channel with 7 TeV
data: SUS-11-030

e Search for EWK production of charginos, neutralinos and sleptons with 8
TeV data: SUS-12-022

e Search for direct stop production in the single lepton channel with 8 TeV
data: SUS-12-023

e Search for SUSY in inclusive multilepton signatures with 8 TeV data: SUS-
12-026

e Search for RPV SUSY with 3 or more leptons and b-tags with 8 TeV data:
SUS-12-027

e Search for SUSY in events with MET and 0, 1, 2, 3 and >=4 or more b-jets
using alphaT with 8 TeV data: SUS-12-028

e Search for SUSY 1n same sign dilepton events and b-tags with 8 TeV data:
SUS-12-029
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%C,\ : natural SUSY

e In 2012 natural (= not fine-tuned) SUSY has moved into
our focus

— searches for scalar top and

cmpelsoy Naed SUS
sbottom quarks <400 - 1000 W

300
GeV ! J
Yoo qél—,ﬂ ,’I;l_
— gluinos below 1300 - ... v
GeV (approximately) 120 _h
: . [YHoO ’ e ;
uha\/mclo\ue- +‘”‘m i (Hﬁf) ) (:N)
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Example: single-lepton search for stop (SUS-12-02.

t
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CMS Preliminary Vs=8TeV, [Ldt=9.7 fb

SUS-12-023
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Example: search for weakinos (SUS-12-022)

Searches 1n many lepton/jet OMS Prelminary 15 =8TeV. L, =9.2 "
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% 5| Example: search for RPV SUSY (SUS-12-027) .

CMS Preliminary ~ Vs=8TeV,L =9.2fb"
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e 20F e wz

®  18F
GIS t
14;_ [ ]ll+Fake
12;—
10;—
8-
6F
aF
2

. 00 ~""50""100 150 200 250 300 350 400
“StOp-RPV” Mass (GeV)
Jet
I
R . I-I§£ l .}::.::" I
AR N e
P, X !1! 'f.'r"_--if chll
IIIII I.II;‘:‘"‘| 44 . 2
. Hadronic-RPV
LHC on the march, Protvino, Russia, November 2012 Wolfgang Waltenberger

11



Example: search for RPV SUSY (SUS-12-027) .

CMS Preliminary 1s=8TeV,L =9.2fb"
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; Summary — gluino production

95% exclusion limits forg — q q':f:n; m(q)=>m(g)
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/SUSYSMSSummaryPlots

Di-leptons and multileptons
searches can typically probe lower
mass splittings.

Hadronic analyses usually need

large mass splittings A

LHC on the march, Protvino, Russia, November 2012

95% exclusion limits for § — tt7"; m(@)>>m(g)
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; Summary — stop/sbottom production

95% exclusion limits for i|b production, bff — b|t %"
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limit for LSP mass ~ 0
(and BR=1)

limit for LSP mass™=
mass of mother — 200
GeV (and BR=1)

LHC on the march, Protvino, Russia, Novembper Zu1Z

CMS summary: all SMS results
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Exotic searches
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Events / 20 GeV

Uses the transverse mass of the lepton/neutrino(=MET)
pair to constrain the production of heavy W' bosons

CMS 2012 Preliminary
Ldt=3.67fb"

Ns=8TeV

o W' —pv
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Exclusions limits for several W' models:
* sequential standard model (mW'> 2.85 TeV)

 Kaluza-Klein WKK' states (n=2) in split universal extra dimensions

framwork with bulk mass fermions (),
e.g.: u=10 TeV - mW'> 1.4 TeV
* preon binding energy scale > 8.7 TeV
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Search for black holes EX0-12-00

Microscopic black holes decay c
democratically and isotropically into :
SM particles.

Njets = 10,
_ _ ST=1.1TeV
Signature: Events with large

transverse energy sum ST, and a
high multiplicity of

jEtS, Ieptons and photons. D s S 2 1 o1
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> 10° - |
§ 10* CMS Preliminary, iz = 8 Te\/ J Lat=41f"
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Di-lepton mass bump hunt: Clean signal,
small background, good reconstruction
performance

very long list of theory models!

Results: 95% CL limits

2590 GeV for Z'SSM model

2260 GeV for Z’'y model (superstring
inspired E6 model)

Tighter limits than those from previous
searches at Tevatron and Lep-Il and LHC
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Search for dllepton resonances
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Z’SSM I

Z’ SSM tau tau

Z’, ttbar, hadronic, width=1.2%
Z', dijet

Z’', ttbar, lep+jet, width=1.2%
Z’38M I (fbb=0.2)

G, dijet

G, ttbar, hadronic

G jet+MET k/M = 0.2
Gyyk/M=0.1

G, Z(hZ(qq), k/M=0.1

W Iv

W’ dijet

W' — id

W’ = WZ(leptonic)

WR’ — tb

WR, MNR=MWR/2

WKK p =10 TeV

pTC, nTC > 700 GeV

String Ball M, MD=2.1, Ms=1.7, gs=0.4
String Resonances (qg)

s8 Resonance (gg)

s8 Resonance (gg/bb), fob=1
EB diquarks (qq)
Axigluen/Coloron (ggbar)
gluino, 3jet, RPV

q* (q), dijet
q (aW)

q* (@)

q*, dijet pair
q*, boosted Z
e*, A=2TeV
P, A=2TeV

[=]
=y
N

3

b’ = tW, (3, 2I) + b-jet
q’, b’/t’ degenerate, Vib=1

b’ = tW, l+jets
B’ = bZ (100%)
T = tZ (100%)

t' = bW (100%), l+jets
t' = bW (100%), I+

gluino, Stopped Gluino

stop, HSCP

stop, Stopped Gluino
stau, HSCP, GMSB
hyper-K, hyper-p=1.2 TeV

Compositeness

4 5 6
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fractional charge, q=2/3e
fractional charge, g=1/3e

multiple charge, g=2e

multiple charge, g=3e

neutralino, ctau=25cm, ECAL time

LQ1, B=05
LQ1, =10
LQ2, p=05
LQ2, p=1.0

LQ3, (bbnunu) BriLQ — bvt) =1
LQ3, (btau) p=1.0

stop (btau)

Generation

4h Gave only three

examples

Long list of analyses
Long list of models

LeptoQuarks

A, X analysis, A+ LL/RR
A, Xanalysis, \- LL/RR
{imuon, destructve LLIM
2 3 4 5 6

nuon, constructive LLIM

.1, single lepton (HNCM)

MBH, rotating, MD=3TeV, nED = 2, BlackMax
MBH, non-rot, MD=3TeV, nED = 2, BlackMax
MBH, rotating, loss, MD=3TeV, nED = 2, BlackMax
MBH, boil. remn., MD=3TeV, nED = 2, Charybdis
MBH, stable remn., MD=3TeV, nED = 2, Charybdis
MBH, Quantum BH, MD=3TeV, nED = 2

0
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Contact

Interaction

Black
Holes
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: Summary

LHC and CMS: stable operation.

Search for BSM physics 1s major goal, now that Higgs-like particle has
been found.

Very wide range of signatures are covered by current searches
Large fractions of theory space covered already
No excesses seen so far

Already constraining natural SUSY scenarios

LHC on the march, Protvino, Russia, November 2012 Wolfgang Waltenberger
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More information can be found here:

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults

Physics Analyses

Physics Analysis Group Group page Publications | Preliminary Results

Forward and Small-x QCD Physics
B Physics and Quarkonia

Standard Model Physics {dector Bosons & Jets)

Top Physics

Higgs Physics
Supersymimetry
Exotica

Beyond 2 Generations

Heaw-lon Physics

Flats and Results

Papers

Fhysics Analysis Summaries

hMonte Carlo studies

Fhysics Analysis Summaties

Flats and Results

Papers

FPhysics Analysis Summaries

Fhysics Analysis Summaries

Flats and Results

Papers

Fhysics Analysis Summaries

Fhysics Analysis Summatries

Flots and Results

Papers

Fhysics Analysis Summaries

Fhysics Analysis Summaries

Flots and Results

Papers

Fhysics Analysis Summaries

Fhysics Analysis Summaries

Flots and Results

Papers

Physics Analysis Summaries

FPhysics Analysis Summaries

Flots and Results

Papers

Physics Analysis Summaries

Physics Analysis Summaties

Flots and Results

Papers

Phiysics Analysis Summaries

FPhysics Analvsis Summaries

Flots and Results

Papers

Physics Analysis Summaries

Physics Analysis Summatries
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Backup

Wolfgang Waltenberger
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y cMSSM

CMS Preliminary I_mt =498 h',\Ns=7 TeV
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