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Outline

Detector performance when integrating from 2 to 5 fb-1

Lessons learnt from the high mu operation

Updates on calorimeter and tracking performance

Many (less mundane) physics channels updates

lessons from high beta running

PA and AA running experience and plans

Possibly new insights and wishes for the 2012 running of the LHC
Plans and progress for the upgrades
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The 2011 Proton Run

Delivered and Recorded Luminosity

Peak Luminosity

— Delivered 5.72 fb™’ — Max Inst 3.54 nb~'s™!

0. '
mﬁ% 20[04 4A]0© 30107 14109 3030
Date

Integrated Luminosity per day

— Delivered Max 138.91 pb~'

» A very successful run L Recorded Max 132.48 pb”! |..... ----------------- --------- 1
*We thank the LHC for their 00} e e o l 1

excellent performance! 80 -
w"% |
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Very Stable Detector Performance
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CMS Data Taking Efficiency

UNDECIDED : UNDECIDED - 1%
GEWERAL : HUMAN_ERROR -
2%

|GENERAL : TEST - 1%
|DAQ : CONFIG - 0%]
|DAQ : CDAQ_HW - 2%|'r
[DAQ : CDAQ_SW - 4%]
|DAQ : COAQ_RCMS - 1%)
(DAQ : ECAL_DAQ - 11%]
[DAD : HCAL_DAG - 5%

|DAQ : CSC_DAQ - 6%

|DAG : RPC_DAQ - 0%

[DAG : DT_DAG - 0%
[DAQ : PIX_DAQ - 8%

[DAQ : ES_DAQ - 5%

LHC delivered 5.72 fb-?
Lost due to deadtime:176 pb-
Lost due to downtime:325 pb-1

Sources of deatime:

+Trigger rules (~0.7%)

+Partition control (sub detectors ~0.5%)
*HLT at start of runs (~0.5%)

+Short stops that don't count as dowtime.

Souces of down times

PIX

/p

e Largest single source
O - of downtime was a

PWF_SUFPFLY : E5_PWE - 1% .
PWR_SUFPLY - TRE_PWR - 1% two fills.

PWE_SUPPLY : PIX_PWR - 1%

nfr. (cooling) TRIGGER ; L1_DTTF - 1%]

mmuppwuﬁmmn-}? cooling failure affecting

63/pb TRIOGER : LLCSCTE - 1% SEUs affecting several
— N EHTREES subsystems (Pixel,
I ECAL, CSC, HCAL)

TRIGGER : L1_DT TPG-E%LM has contributed to the

TRIGGER : L1_ECAL_TPG -1

- TRIGGER : L1_RPC - 0%

DAGQ : HFLUMI_DAG - 0% downtume
DAGQ : DOM_DAQ - 0%

DA BRM - 1%

DAGQ : TRIG_DAQ - 0%

DaQ : TRE_DAD - IB%‘ﬁ
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Tracking Challenges with High PU

Fracking threshold in pr~ 100-MeV. Fake rate < 1%

Reconstruction Time in QCD evt Reconstruction Time @ 30 PU

* Tracking Improved tracking
=2 o a2 Conversion code reduces
$ 30 O 44 Primary Vex reconstruction time
2 0 Mo e in high pile-up
. events by factor or 2
° o 75 15 225 30 30
# PU interactions [s/event]

Keeplng essentlally the same performance

Evént WIth 40 reconstructed vertlces from hlgh PU fl”
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to 110 kHz and read out high PU collisions

DAQ Bandwidth Studies

» The CMS DAQ was designed to operate at 100 kHz L1 trigger rate with
25 ns bunch spacing at 1e34 Hz/cm2 with a PU of about 20.
+With higher PU in 50 ns operation the design bandwidth guaranteed by

the DAQ would be exceeded at ~4.5e33 Hz/cm?2 - what is the
+Using the high pileup fill with 10 colliding bunches we can trigger at up
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+*With a PU of >30 at the start of the fill we ran at 110 kHz L1 trigger rate
— no limitation seen by the DAQ bandwidth.
» Without modifications to the readout we can operate at 7e33 Hz/cm?
with 50 ns bunch spacing.
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Progress in ECAL calibration

Overall effect of single channel inter-calibration

Relative E/p scale
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m Stable energy scale throughout 2011 run after applying laser corrections:

W Barrel:

W Endcap: average loss ~ 10%, RMS stability after corrections 0.5%

average loss ~ 2.5%, RMS stability after corrections 0.14%

B Good energy resolution with preliminary energy calibration for 2011:
B [nvariant mass resolution on Z - e+e- events: 1.0 GeV in ECAL Barrel (**)

(*) The plot includes only electrons with limited radiation in the CMS tracker
(**) Width of Crystal Ball function convoluted to the Z->ee Breit-Wigner shape



JET Calibration at High Pile-Up

WO TS| Meurcoman ¢ Lrmestoncs o AL UL T Ll 0.
g Mler e T R s ; Anti-k, 0.5 PFJots
% 12.{5— CMS Slmulatlen E;mg,:_ b
Pile up 15-25 ot 4 ]
;33 105 ''''' U.QE o + ]
§ 41'"mmm|3iiiiiiii‘iimilmilmimlm'

e ook ‘Data MC comparison y+Je1:
1-2% residual effects in the C yedat,fl <13 1
energy scale 0.85 '_ B Balancing (FIT = 0.984 + 0.002, */NDF = 21.30/8) _

) A Extrapolation (FIT = 0.987 + 0.001, +*/NDF = 29.86/8)
Z+jet (T =T TeV - .
. 08020 " "io0 200 300

Photon P, [GeV]

0.02

0.00 *gifi'g i
:°° 'o ]

MC of Leading Jet Components

Also the jet composition
ool 1 is very well simulated

o NHF
+ CEF
« MF

Data

-0.04

30 40 50 60 80 100 200 300 400
pi [GeV

Anders Rvd Cornell Universitv Dec. 7. 2011 Paqge: 9



Physics Updates

2 At the last LHCC on Sept. 21 Darin Acosta gave a detailed overview
of many analysis
2|n the next few slides some updates on recent results are given

CMS Preliminary 2011 CMS Preliminary 2011
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Single Top+W
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9
o(tW)=21"_pb Consistent with the SM with a significance of 2.7¢
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Top Pair Cross-Section

CMS Preliminary \ s=7 TeV

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

166+ 2+111£ 8

(val. + stat. £ syst. + lumi.)

New result for HCP 2011

8% precision — systematics limited

Start to be sensitive to different NNLO

approximations
CMS e/u+jets+btag 164+ 3£12+ 7 systematic source single lepton ee pup  ep 1T hadronic
TOP-11-003 (L=0.8-1.1/fb) (val. £ stat. + syst. £ lumi.) JES poly 1.9 1.7 1.9 4.4 14.3
b-tag (single) poly
b-tag (hadronic) 15.7
. b-tag (p7) 5.5
CMS dilepton (ee,up,ep) 170+ 4+16+ 8 b-tag (dilepton) 50 50 5.0
TOP-11-005 (L=1.1/fb) (val.+ stat. + syst. £ lum) Pileup 2650 50 50 3.1 0.6
tt Q@ 28 24 24 138 2.0 10.3
luminosity 4.5 4.5 4.5 45 6.0 6.0
e ® Lepton efﬁc:lency [:single) 3.4
CMS all-hadronic 136+20+40+ 8 Lepton efficiency (u7) 21
. Lepton efficiency (dilepton) 3.0 1.6 23
TOP-11-007 (L=1.1/fb) (val. £ stat. + syst. £ lumi.) W leptonic branching ratio 17 1.7 1.7 17
Top quark mass 26 26 15 1.6 5.3
JetMet model 3.2 3.2 0d 1.0
. € ME-PS matching 2.0 1.0 5.2
TOP-11-006 (L=1.1/fb) (val. * stat. + syst. + lumi.) PDF (single) 3.4
EE Approx. NNLO QCD, Aliev et al., Comput.Phys.C 182 (2011) 1034 Lepton model (dilepton) 404040
PpProx. , Aliev et al., Comput.Phys.Commun. . : . .
Approx. NNLO QGD. Kidonakis, Phys.Rev.D 82 (2010) 114030 Decay model (dilepton) 20 20 20
[ Approx. NNLO QCD, Ahrens et al., JHEP 1009 (2010) 097 fake rate (u7) 13.0
[ NLOQCD 7 jet mis-ID (u7) _ 7.3
| | | | | tau and hadron decay model (u7) 2.0
MC bkgd (pr1) 1.6
0 50 100 150 200 250 300 MC tune (hadronic) 8.1
- trigger (hadronic) 4.5
G(tt) (pb) bkgd (hadronic) 12.2
Anders Rvd Cornell Universitv Dec. 7. 2011 Page:12



Top Mass From Cross-Section

~ 600
-g_ ; CMS Preliminary, Vs=7 TeV, L=1.14 fb!
T.. CMS Preliminary, \s=7 TeV, L=1.141b Top quark pole mass from cross section
© approx. NNLO x HERAPDF15NNLO CMS (Prel., L=1.14 fb™') approx. NNLO ® MSTW0SNNLO  value = theo & exp + u,(m,)
errors: scale variations x 68% CL PDF, x ag(My) Langenfeld et al. ‘ . 1703 53100
Kidonakis - it — 170.0 tggfg
400 0 Langenfeld et al. B8-4.
— Ahrens et al. . o] } 167.6 1:2.3 :—3363
B Ahrens et al. -1-3.
ATLAS (Prel., L=35 pb™') approx. NNLO & MSTWO08NNLO
B Langenfeld et al. ) 166.4 -i:;g
Kidonakis * 166.2 -l:;:
o Ahrens et al. ® 162.2 ":35
200 |- _ D0 (L=5.3 fb™") approx. NNLO ® MSTWO0SNNLO
B Langenfeld et al. —_— 167.5 ti;
Kidonakis ——— 166.7 ti.g
- [0 Measured cross section Ah Lal +5.1
® Cross section corrected for mP*® (Langenfeld et al.) renseta y 163 4
E . ! MC Tevatron direct measurement (July 2011) - 173.2 +0.9
Measured cross section dependence on mt -0.9
0 - T N TR R S AT N SE B — | T R T B R | [ R | [ | L1
140 150 160 170 180 190 140 150 160 170 180 190
m:’°'e (GeV) mP%® (GeV)
t
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SUSY - Razor

Mg — Estimate of the heavy particle scale
R? — Related to the event MET

0.5 CMS Simulation Vs=7 TeV = dt=7.29 nb' :QCD 0.5 !
0.45 -85 100 0.45f
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0.1 . 20 0.1
0.05 0.05
% 500 1000 1500 2000 %
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0.5 CMS Simulation Vs=7 TeV =t . dt=750 pbrl tt+Hjets . 0.5 :
0.45 % 350 0.45f.
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1 {300 ;
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0.3 35250 0.3 =
‘¢0.25 —§§200 ‘v0.25}
0.2 3 is0 0.2
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) 48100 -
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:-:,.- T
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Perform fits to the M vs R? distributions
Powerful search based on kinematics
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Jet-Z Balance: Jets+Z+MET

CMS MC Simulation , Vs =7 TeV, L, _ = 2.1 fb?
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Method allows a very robust
prediction for Z+jets background.

CMS Preliminary, Vs = 7 TeV, le =2.1fb"
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Multilepton SUSY Searches

+At least 3 leptons

. _ _ 1
*Requ”’e MET and veto Z . CMS Prellmlnary I\E 7TeV L 2 1 fb
< E
. [ Q- 95‘% C. L Cls LIITIItS CDF &, tan <
*Need to understanding backgrounds = , E# " Z\icosenes oo Sq’l;ﬁllo°
. . b} - -- NLO expected median  _ . N
~ . 3775000 ] LEPE T :
CMS simulation Vs=7TeV, L_ =21 fbo’ = T A tang = 10, A0 =0,c>0 T
450 T T T L e 300— -t =]
400 — MLO1x 0.1 E L\ e e
> 350 --- Tev3 3 [
S 300 Bl Z+jets = 200
o I VV+jets E L
¥ 250 tt+jets E
£ 200 =
S E
5 150 E 0] 100 200 300
100 = m, (GeV/c?)
50 =
o e E CMS Prellmlnary E =7 TeV, L = 2.1 fb‘
0 200 400 600 800 G Q/OOO CG:-; B 95% C L. CLs lelts I- CDF 5, 7, tanﬁ -5, 7(0_
HT( ev) ‘S,‘ B NLO observed DO %3, tanp=3, <0 |
- ---NLO ed medi i —
CMS Preliminary s =7 TeV, L = 2.1 fb™’ 8 400_ —— NLO 2$2§ed b - LEP2 i i
= T R S L A = i -='NLOobserved 2010 . [ 11LEP2 T
8 12[ i & S * W D0 1,
3 . B X . =
» 10 1 (ZHy")+Jdet 300
S - T (Zr™) — Iy
DO
= 8- —
LLl - ]
6Lt -
] 200
4 —e— ]
2 : —l— —
o> —re o 55 1 - ] 50 100 150 200 250 300
H; [GeV] m, (GeV/c?)
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SUSY Summary: CMSSM

CMS Preliminary s=7TeV, [Ldt=11fb""

< 700p — | — —
© C _c%‘ — 2011 Limits B CDF 7,3, tanp=s,u<0 -
% B.DD __ 'hf === 201 0 Liml'tS Dﬁ :ET ar tanﬁ:S, '-'-":D __
(D., C tanp = 10, Aﬂ:(}, u=>0 - LEP2 ¥ ]
o C — [ JLEP2 T -
T~ 500— - ]
= C Jets+MHT .
- Razor (0.8 fb'!) ]

400— 1 Lepton o ) F(1000)Ger

- g 750, ;.55 Dilepton -

300/— .

0 200 400 600 800 1000

m, (GeV/c?)
Many different search strategies
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Simplified Models

CMS Preliminary

Ranges of exclusion limits for gluinos and squarks, varying m(x")

corresponds to a
range of neutralino
masses down to 200
GeV below the gluino
mass.

T2: g—q¢" |1.1fb !, squark

T1: 5—qqx" 1.1 fb !, gluino - The dark blue range

T1lbbbb: j—bby" 1.1 fb !, gluino

T1lnu: g—qqx ™ |0.98 fb !, gluino

T1Lh: 5—qqx3|X" [0.98 fb!, gluino -

T52z: j—qqxy |0.98 - 2.1 fb!, gluino

T1tttt: §—#t%) (1.1 fo ", gluino

0 200 400 600 800 1000
Mass scales (GeV/c” )

18
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SUSY: MET + jets + b-tags

At least 1 b-tag:

Ly=1.1f0"Ns=7TeV CMS Preliminary
> 90:_'"I""I""I""I""I""I"_i .
S gof —- Data E *At least 3 jets + MET
S 700 == Zs vy E *Greater than 1 or 2 b-tags
== - &= Diboson .
£ 60 A i

= = Wolv ] .
5 50 &= SnoieTop ] Simplified Model: T1bbpb

40 . = ‘
— QCD E

50 200 I250 300 350 400 450 500
ET*° [GeV] PP > §5.§ > 2b + LSP: m(@>>m(§)

Ly=1.1fb"Ns=7TeV CMS Preliminary ;1 200r L _ 1 1 fb 1 \f_ ! 7 TeV s
g R 8 Clrl"'\t/ISPrellmmary
q) N I -
Q) - —— Data ] —1000 — Prod _ _NLO-QCD —=
o 50__ — LM9 ] 3-) B ]
__LQ - [ ARy . E_| : - = oProd _ 3. SNLO-QCD ’ .
2 10k B Diboson - 8O0 --. opr0d — 1/3.. gNLO-aCD ]
(0] - B 7/ T 1 i -
Lﬁ - = Woly 1 - i_
301 B Single-Top - 600 5
» . . i |
Qe = 400[-
At least 2 b-tags -
g 200
f50 200 250 300 350 400 450 500 400 600 800 1000 1200
ETsS [GeV] my [GeV]
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Longlived Particle Decays to
Photon+MET

Reconstruct photon conversion to
deterimine impact parameter of photon

___.ﬁ:::ﬁﬁ:::ﬁﬁﬁ::ﬁ:ﬁ;:ﬁ:ﬁ:::ﬁ:ﬁ:::ﬁ:ﬁ::ﬁ:::éﬁﬁ:ﬁ:::ﬁ: —#— Observed limits S
_:_'ff'_:_'ff'_:_'fﬁ'_:_'ﬁfﬁ;:ﬁff_:_’ﬁfﬁ'_:jﬁfﬁ'_:_'ﬁfﬁ:éﬁﬁfﬁ'_:_'f ---&--- Expected limits
fmmmmsemm s aae i bemaa s [P - i 10 expected Iimit R ——

i [ £ 20 expected limit
IR — S— .CMS Preliminary, =tdt = 2.1-fb™ .. .

-

Cross section [pb]

Ll

0 5 10 15 20 25 30
Neutralino lifetime [cm]
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Summary of CMS Exotica Searches

I'SSMI Ms, vy, GRW, nED =2

W
GKK Il k/M = 0.1 Ms, pp, GRW, nED = 2
GKK vy k/M = 0.1 Ms, vy, GRW, nED = 6

GKK Il k/M = 0.05
GKK vy k/M = 0.05

Ms, pp, GRW, nED = 6
MD, monojet, nED =2

W' hv
W' dijet MD, monojet, nED = 6
WR, MNR < 1.0 TeV Heavy _ Exira
MD, mono-y, nED =2
W'— WZ Resonances i Dimension
oIC MD, mono-y, nED = 6

MEBH, rotafing, MD=3.5TeV, nED = 2
MBH, non-rot, MD=1.5TeV, nED = &
string Ball M, MD=2.1, Ms=1.7, gs=0.4

Mb’, b’ = tW, I+jets
Mt", 1 = 1Z (100%)

M bW (100%), Hiets Ath Sinng Resonances
A= , Hje
J Generation ~ Bédquarks
MI', ' = bW (100%), I+ Axigluen/Coloron
q*. dijet
gluino, HSCP g . boosted Z
e, A=2TeV
gluino, Stopped Gluino u*, A=2TeV
stop, HSCP T C.l. A, dijet mass (3 pb-1)
=L C.l. A, X analysi
stop, Stopped Gluino Long-Lived cnalysE
stau, HSCP o 1 2 3 4 5 6
] o TeV
0 1 2 3 4 5 6 TeV 959% C.L. Exclusion Limifts on Masses
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CMS-ATLAS Combined Higgs

ATLAS + CMS Preliminary, Vs =7 TeV
'L, =1.0-2.3 fb/experiment

Exclude 141 to 476 GeV at 95% C.L.
Most of this range excluded at 99% C.L.

—=— Observed
---| B Expectedt & | ---

e

-k

o
||||!|

CL. of SM Higgs boson hypothesis

0.05 b% ATLAS + CMS Preliminary, Vs = 7TeV | = opserved
i 5 Ly = 1.0-2.3 fo/experiment | B Expectedt 1o
> - g 10 : wonnns Expected + 25
N V- E |
0-09% 200 300 400 500 600 6' -
Higgs boson mass (GeV/c?) e |
o
: 0 {1k
Combines results from: @
H->gg g
H->bb N
H->WW(Inin) 10400 200 300 400 500 600
H->tautau Higgs boson mass (GeV/c?)

H->ZZ(41,212n,212q,212tau)

Updates to the Higgs searches with more data on Dec. 13
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Pb-Pb Data Taking in 2011

CMS Total Integrated Luminosity 2011 (Nov 12 06:59 - Dec 07 02:43 UTC)

160 |
A — Delivered 148.731 ;b™’
5 140 — Recorded 141.256 b’
120 |- oveeeeeeees R TTIREPRERE R TTIREPRERE R TTIREPRERE
i 1111 ) SR e e e FEEER -
O Lo T
) T e
40. 1 I
S T LS TS NS S
u ! P 1 1 1 P 1 1 M 1 1 1 i 1 1 1
421 413} 221} 211} o212 0112

Date

CMS was reconfigured for Pb-Pb data taking in the last Technical Stop
@Non-zero suppressed readout of the strip tracker

*New trigger/HLT configuration

Running with ~2.5 kHz L1 rate has been very smooth

Recorded a factor of 15 more data in 2011 than in 2010
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Pb-Pb from the Most Complicated...

Typical HI Collision
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...to the Simplest Final States at the LHC:
J/W¥ in an Ultra-Peripheral Event

Only two tracks in the event (the two muons), virtually no energy in the
Calorimeters, and classified in the 2.5% most peripheral collision bin for heavy ions

CMS Experiment at LHC, CERN

Data recorded: Fri Nov 18 02:52:44 2011 CEST
Run/Event: 181969 / 15371526

Lumi section: 438

Global Muon 1,

e UPC J/Psi Candidate CMS Experiment at LHC, CERN
Maximum HCal Tower, phi=1.184 m = 3.118 GeV/c 2 Data recorded: Fri Nov 18 02:52:44 2011 CEST
et=0.78 GeV = A Run/Event: 181969 f 15371526
:trﬁ:é?;s :;1 mT = 3.006 GeV/c"2 Lt Al s

Maximum ECal Tower,
et =042 GeV
eta = -0.409

phi = 0.559 o

hiSelectedTrack 0,

pt=1.34 GeVlc

eta = 2.369

phi = 1.184
hiSelectedTrack 1,

pt =254 GeVic Global Muon 0,
e}: = ;ggg pt = 2.54 GeVic
phi=3. eta = 1.925
phi = 3.085
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Gains in Statistics

E T T T | T T T T | T T T T E FrT |||||||||||||I|II T
Eo CMS Preliminary E 10* = PhOtonS 5
. Jets s <20 - ) :
10°= o 1cPUS ni<2. — ol —&— 2010 PbPb, 6.8 ub ]
e, —e— PbPb 2011, 84 ;b ] 10° L= —e— 2011 PbPb, 84 pb” i
L . B E 3
0 ° °. —= PbPb 2010, 6.8 ub™ B = - CMS Preliminary .
o = < T 3 102;9.* HI/E <0.2 .
= B © ¢ ’ ..g E L . Sum ISO < 5GeV =
L|CJ 10 = ¢¢ L] = LLl Y *+ O,y <0.011 ]
E <‘|><i> f . 10 <+, * 4 5
N T : S é
10-1;| L | | | | L L | [ EIIIIlIIIIIIIIIIIII|IIIIIIIIIIIIIIlIIII'IZ'
200 300 400 100 150 200 250 300 350 400 450
Jet P, [GeV/c] E; (GeV)
E&llllj
10° Tracks above 4 GeV/c in events with . . . .
= jets (et p,>90 GeV/c and [jet nj<2) The higher statistics in 2011 allows
105 ;9 g_ L] L] [
- *+ —&— 2010 PbPb, 6.8 ub™' 3 prObIng hlgher energles
Y - —e— 2011 PbPb, 75 pb™' ]|
10°F -~ - E
3 - o - CMS preliminary 3
<= 10° - - 4
o . "-_ Tracks -
10° g T -, E
C < - §
10 e e =
" ittty
1 .
E 1 1 | | | 1 1 1 1 I 1 | 1 1 ﬁyl 1 1 1 I 1 1 1 1 E
1) 50 100 150 200 50
Track P, [GeV/c] 26
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Gamma-jet Event
centrality bin 30-40%

CMS.~ | cMs Experiment at LHG CERN .
[~ ' | | Data recorded: Sun Mov 20 15; 40: 2? 2013-CEST

‘| |IRun/Event: 182124 ;14352421
| |Lumi section: 374 -

Photon
E,

402GeV
| eta 0.45
Phi -1.90

0

Jet

E; 252 GeV
eta -0.68
phi 1.7
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Dimuons in Pb-P

— — T T T T T T T | T T T T R I- T T T I L

© CMS Preliminary
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The 2012 Proton Run

@ CMS strongly supports 4 TeV in 2012 - enhances discovery
portential:
*QOverhead in machine commissioning small
*Higher luminosity (allows smaller *)
*Larger cross-section (gluon-gluon luminosity)
*MC tuning and production not an issue
*\We want the largest usable luminosity possible:
*Detector and readout OK for both 25 and 50 ns
*Challenges with physics and trigger for high PU (50 ns)
- These effects are now being quantified

wJszo1o !

5 I I
4 E ratios of gluon-gluon luminosities:
e 8TeV/7TeVand9 TeV/7 TeV

O 3E . . .

= °F  (i.e.increasein

>~. [  production rate)

3 2f

S

= |

=
1. . .....“I'{'}. .....“MS 2008|‘:l
10 100 L 100 |

Higgs M, (GeV) susy Z\ w
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CMS Upgrade Scope

2010-2020 2020-2030

New Pixel Detector

New Tracking System (incl Pixel)

Back End Electronics + PD

replacement HFHE?

Trigger Primitive Transmission EE?

ME4/2, MEI/| ,RPC endcap, Minicrate

. Electronics replacement
spares, some CSC Electronics P

Tr'igge r HCAL/RCT/GCT to uTCA Complete replacement

31 J. Nash - CMS Upgrades Dec 2011 CMS Week
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New Pixel Detector

> It will have the following features
4 barrel and 3 endcap layers (current has 3 barrel 2 ec)

Barrel Inner layer closer to the beam

Less material in the tracking volume!
Capable of handling more hits (Required for luminosity beyond 1 x 107 34)

FAUL SCHERRER INSTITUT

- == Four layer pixel barrel

e [L- 3 109 44
] 2 e s
/ T 1 30 12
F J . s
h, )
I 10/ AN 1* 39 16
I: . : f 7 \r‘x— | L; ' "1 3 i
| | ' ! | | Iy .
| I\‘ ’g\ Ny . / Baseline: 45 mm @ beampipe
VA NN fr | ﬁf 30 mm radius L1
NN K‘*u' - ﬁ/{ Vs tight installation tolerances
N N ey e — adjustable wheels
S T = 1* = backup solution for

old beampipe

33
W. Erdmann, PS1 3
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Tracking Trigger Simulations

Nfaeydoﬁisbt‘g'gtgggdggjfe Long Barrel (LB) Simulation
much information is 0
needed from the tracker 1040 d
to get reliable trigger -
information as well as
keeping the tracking 500 2.5
performance 340

0 2700 (mm)

* Stack separation: 1Imm

* Pixel size: 1mm (z) x 100um (phi)

* Module area: ~¥100 cm?

* Available alternative: swap SuperLayer 2 and 3 (not covered in this talk)
* Sim hits = digi hits = clusters = stubs

[ @

Z s ;-
“Stub” / N

“Tracklet * < ! :
) ;/ “Track Trigger Hit*

E. Salvati

34 J. Nash - CMS Upgrades Dec 2011 CMS Week
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Conclusions

*The 2011 run has been a great success:
*We thank LHC for the excellent performance!
*The CMS detector performance has been outstanding
*Many physics results on 1 to 2 fb-! of data ready
*lon run was also very successful
°| HC has provided test fills with high PU and 25 ns has
*Detectors+DAQ OK for both conditions
*Trigger and Physics more challenging with PU of around 30
- We are still working on quantifying the effects of high PU on
trigger and physics
°For the 2012 run CMS wishes are:
*Running at 4 TeV beam energy from the start
- MC tuning and production for 4 TeV is not an issue for us
*Record the largest possible data sample before the long
shutdown
»Upgrades for the long shutdown progressing well
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