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LHC Delivered 47 pb-', CMS recorded 43 pb-'

CMS PP campaign

Wish all weeks will be like this

Overall data taking efficiency 92%

~85% with all subdetectors in perfect conditions
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Heavy lons: delivered ~ 1.96 ub', efficiency > 95%
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— Delivered 47.03 pb™'

— Recorded 43.17 pb~!
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Largest loss: Issue
related to beam gas
backgrounds
causing buffer
overflows in Pixel:
fixed as of Aug 23
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Downtime by categories (Stable Beam only)
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M Heavy ion startup
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Heavy ion full tracking

0-10% Centrality, p; (track)>5 GeV/c
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Arbitrary

Arbitrary normalization
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Pixel cluster length and
charge similar to one seen
in pp running

Pixel tracklets An) and A¢
distributions well
reproduced by MC and
similar to one seen in pp
running
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Heavy lon : calorimeters

C 1 :_II TT | TTT III TTT | TTTT | TTT II TTTT | TTTT | TT II| TTTT | TT II_:
2 e CMS Preliminary 1
N - Ecal Pb-Pb\S = 2.76 TeV ]
T 107t E
g N Barrel-— nvosergass ;
c (02 i égé;, —=— AMPT Organ 7
- %, Run150436-150442 1
g i > #0ge ]
o) i % 1 $ e, 7
= 10°F %8 =
< g % H o, E
r " ]

L + q:q’ i

10% ? —=

-5 |

10 gllll|IIIIIlIII|IIl||l||l[lllllllllllllllllill|illl§

0 100 200 300 400 500 600 700 800 9001000

ECAL Barrel (GeV)

C E L | L | T T TT | T 1T | L | T 1T E
2 g CMS Preliminary -
© C Pb-Pb\/s = 2.76 TeV |
N Ecal Vs=276Te
© 106 E
F a 3
c PmeFwd E
c o enanpey o
> 10°F L T E
E ; ngEEDDGL‘JD ;
= . t .
0 [n}
Z 10°F HYDJET Bass °¢ _
o —=— AMPT Organ ¢¢ 3
- —— Run150436-150442 ¢ ++ .
10% & f -
10‘5 _—| coa v b v b Iy } I |+t—_
0 500 1000 1500 2000 2500 3000

ECAL Endcap (GeV)

Energy distribution in Barrell and endcap well reproduced by tuned MC

2000

500

T ICEAAl

E CMS Preliminary

HF: as
expected

0 0 2000
E; Sum HF- [GeV]

E

717 400f
] 350
300F
250
200F
150
100F -

450

E, Sum EB [GeV]

2500 0

500

l I :.. J :.r- %I

5000'E 4000

i 5000
E; Sum HF [GeV]

‘Growth’ of energy flow for

central event is more important

in barrel than in forward

9




Heavy lon mt°
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Despite a busier
environment the n°
looks good( small
mass shift due to
non-corrected
selection bias)
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Number of Events

HI: Di-u mass distrib (1.6 ub™)
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Heavy lons, events: y-J

y jet: 100 GeV photon against 100 GeV E, jet

CMS Experiment at LHC, CERN

Data recorded: Sat Nov 13 07:00:46 2010 CEST
Run/Event: 151027 / 2266407

Lumi section: 546

P :
CMS Experiment at LHC, CERN
Data recorded: Sat Nov 13 07:00:46 2010 CEST
Run/Event: 151027 / 2266407
Lumi section: 546

CMS Experiment at LHC, CERN

¢ Data recorded: Sat Nov 13 07:00:46 2010 CEST
\ Run/Event: 151027 / 2266407
Lumi section: 546
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CMS Experiment at LHC, CERN

o Data recorded: Sat Nov 13 07:00:46 2010 CEST
Run/Event: 151027 / 2266407

Lumi section: 546
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o
O

-Jet event ¢

Cog-wheel

effect due to

tion of
¢ structure of

fwd calo

projec

Data recorded: Wed Nov 10 00:09:04 2010 CEST

Run/Event: 150590 / 959193

CMS Experiment at LHC, CERN
Lumi section: 227

CMS Experiment at LHC, CERN

Data recorded: Wed Nov 10 00:09:04 2010 CEST

Run/Event: 150590 / 959193

Lumi section: 227



it at LHC, CERN
:052010 CEST

Data recorded: Fri Nov 12 02:11

Run/Event

150887 / 170857
43

Lumi section:

CMS Experiment

CMS/

4 jet
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Heavy lons: e*e

M,... =96 GeV
( E¢ not corrected for underlylng event)

ﬁ " fﬁi".:' ‘Ln:‘ l N ' o ; : X \
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M Our first uw*u Z can

M= 93 GeV : possibly the first Z ever seen in Hl

(

|

| CMS Experiment at LHC, CERN

| Data recorded: Tue Nov 9 23:51:56 2010 CEST
Run/Event: 150590 / 776435
Lumi section: 183




software/computing performance

e Average time to Reco pp event (2 1032 Lumi triggers)= 2s
* Average time to Reco Heavy lon event

* Average time to process a L1 trigger at HLT: 40 10-3 s

e L1 Trigger rates pp: 70 KHz (limited by HLT CPU time)

* HLT output ( logging) rates: 300-600 Hz (pp), ~200 Hz(HI)

* Prompt calibration loop commissioned: last period PP reco delayed by 48 hours to
allow calibration constants to be used

 Full certification of reco within a week

| HICorePhysics | Entries 246
P Mean 16.94
= E RMS  19.69
c =
g 100 - Castor I/O
> i Reco time
80-— distr. For Network utilization
I HI core 66
60 physics 5 6
i reco < 46
I T 3¢ ,.,(uﬁl\ i
40 ~100 s for =
L . a 206 .
L events with
- more than 16 iy N(“’\ \
208 5000 tracks ! 0 ey e N e
" \ Sat 12:00 Sun 00: 00 Sun 12:00 Mon 00: 00
0 T — . ®m ethO in aver:607.9M max:4.26 min:24.7k curr:392.oM
0 50 W ®m ethO out aver:1.56 max:5.1G min:44.5k curr:3.1G

Reconstruction Time [s]




Shutdown activities

Beam stop:

Magnet ramp down:
Services stop:

Partial services restored:
Full services restored:
BP pump-down start
Magnetic field tests:

Magnetic field on:

Fng,9f shytdown

06 Dec

07 Dec

09 Dec

07 Jan

21 Jan

28 Jan

07 Feb

08 Feb

Upgrade cooling
power for Filter farm

Cooling maintenance

Install TOTEM T1 -Z
Install TOTEM T1 +Z

1§Hléie()|lo:)n meeting 18



Outlook on early 2011

Restart operation: last week of January with mid-
week global runs ( 2 days exercises)

Before beam restarts: collect 10 days of Cosmics ( >
2 millions tracks for tracker alignment purposes)

Release CMSSW 4.1 (new ROOT) and deploy in filter
farm and TierO well before LHC re-start

64 bit version of CMSSW being actively
commissioned: will deploy when validated online

...continue where we left off in 2010



Leptons invariant masses
QCD

Heavy flavours
Electroweak

Top

Searches

PHYSICS RESULTS

NOTE: The results shown are approved, but, for most, the accompanying paper
is being circulated in the collaboration and not yet ready for public distribution.

They should appear shortly in

http://cdsweb.cern.ch/collection/CMS%20Papers?In=en

November 17, 2010

LHCC open meeting

20



Physics publications

*  First Measurement of the Cross Section for Top-Quark Pair Production in Proton-Proton
Collisions at sqrt(s) =7 TeV, arXiv:1010.5994, Submitted to PLB.

» Search for Quark Compositeness with the Dijet Centrality Ratio in pp Collisions at sqrt(s) =7
TeV, arXiv:1010.4439, accepted by PRL

e Search for Dijet Resonances in 7 TeV pp Collisions at CMS, arXiv:1010.0203, accepted by PRL

* Observation of Long-Range, Near-Side Angular Correlations in Proton-Proton Collisions at the
LHC, JHEP 09 (2010) 091

* First Measurement of the Underlying Event Activity at the LHC with sgrt(s) = 0.9 TeV, EPJC
Online first 6" Nov, DOI 10.1140/epjc/s10052-010-1453-9

 Measurement of the charge ratio of atmospheric muons with the CMS detector, PLB 62
(2010) 83

* Transverse-momentum and pseudorapidity distributions of charged hadrons in pp collisions
ats =7 TeV, PRL 105 (2010), 022002

* First Measurement of Bose-Einstein Correlations in proton-proton Collisions at s =0.9 and
2.36 TeV at the LHC, PRL 105 (2010), 032002

* Transverse momentum and pseudorapidity distributions of charged hadrons in pp collisions
ats =0.9and 2.36 TeV, JHEP 02 (2010) 041



Invariant mass distributions

CMS Preliminary 2010
\$=7 TeV, L_=35 pb"
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u*w widths:
J/¥ 30 MeV
Y 67 MeV
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A tribute to Level1 and HLT
trigger capability and flexibility

e*e- widths:
J/W 52 MeV
Y 149 MeV

o102 n B F
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Soft QCD: multiplicitilels
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P3

QCD: prompt y production
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J/\p production cross sections
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and separating prompt/b decay
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Y production
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Quarkonia: e*e  decays
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Electroweak: Z & W cross sections

Z and W cross sections and ratios

CMS 2010 \Vs=7TeV CMS 2010 \Vs=7TeV
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W* and W- and theory

Clearly Lumi the
area with largest
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Top
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Quark compositeness/QCD
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Leptoquark search
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Higgs search perspectives

5 to 10 fb-! of accumulated lumi become very interesting
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Invariant

Ho + [
fl2 + 3
o + 1o
p3 + pa

Masses

: 92.15 GeV (total(Z) pr 26.5 GeV, ¢ -3.03),
: 92.24 GeV (total(Z) pr 29.4 GeV, ¢ +.06),
: 70.12 GeV (total pr 27 GeV),

: 83.1 GeV (total pr 26.1 GeV).

tHecopenm Invariant Mass of 4u: 201 GeV



Summary

2010 has been a great year for LHC (Thanks !!!)
and for CMS

The physics results which are being produced
show that the understanding of the detector is
quite advanced

We are eager to take the challenge of ~100
times more luminosity in the next year(s)...and
we are ‘tired’ of settings limits and look forward

to a discovery era
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