Maxime Gouzevitch

[CMS./] cMS Experiment at LHC, CERN
= «1| Data recorded: Sun Nov 14 19:31:39 2010 CEST
> Run/Event: 151076 / 1328520 ey

CMS RESULTS IN 2010
AND PROSPECTS
FOR 2011-2012

on behalf of the CMS collaboration

[neo] ‘N
CMS preliminary 2010 002 051 001
> L B
’q'ij 35pb’ @ \s=7TeV
|\°°Gee, -+ data
3 [ Z-e'e
= tEEWK CMS prelimina
3ol eman-
Q
[Te)
-~10* & dz
%)
= = w
% 3 H E
510 | Q
k] AeLL= S\@ ngg
P |-
E 102 o|,oz ﬂeuuuuajd gwo
£
g 10 o
)]
1 AdLL= 5\@ ngcl e ﬂL%
150 200 oL0z lueuu.uuam SIND

M, [GeV]



1) The power law of the Luminosity

e 2010: luminosity x10 /month. Peak luminosity:
21032 cm%s!,
e “But trees don’t grow to the sky” in 201 [-2012:

° Increase ~3 times the instantaneous luminosity.

> |- 4 fb"! of data to be collected in 201 | and 5-10 fb-!in 2012
depending on the machine behavior.
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" 2) The sailing way

Total Integrated Luminosity 2010 (Mar 30 10:00 UTC - Nov 03 00:00 UTC)
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|) Low p;.and Min Bias physics:
Detector performance, systematic
uncertainties and MC tuning.
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2) The sailing way
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|) Low p;.and Min Bias physics:
Detector performance, systematic
uncertainties and MC tuning. Validation, calibration

2) Physics objects




2) The sailing way
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8. 3. 8T Superconductmg Solenmd

: Lead tungstate Z
C | EM Calorlmeter (ECAL) L

_ All Silicon Tracker _
(Pixels and Microstrips) [l

Redundant Muon System
(RPCs, Dnft Tubes,
Cathode Strip Chambers)

Detectors availability between 98-100%




. ‘ 2) Tracker performance
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D Bervey, CERN, Febwaenay 2004

- Full silicium technology.
- ~75.000.000 channels.
Performance in collisions
arXiv:1007.1988



2.1) Tracker performances

CMS

Primary Vertex Resolution Z (um)

Ns =7 TeV

reliminary 2010
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2.2) Material Effects and tracker radiography

e The precise vertexing and dedicated tracking allow to reconstruct significantly
(>2 cm) displaced vertices:

o Material effects: Nuclear Interactions (0.1-0.5 A) and
conversions (0.5-2X,). Nuisance for a clean particles reconstruction.
But give access to the tracker material.
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2.3) Low py physics with the tracker

« Events selected using Min-Bias tri% ers.
No prescales at low luminosity (10°cm-2s1).

» Processes corresponding to Underlying Events (PAS QCD-10-010)
— Jets correction, MC tuning.

» Measurement of charged hadrons density in n and p detector
commissioning, MC tuning for LHC.
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ECAL: PbWO4

HCAL: Scintillator+Brass, Quartz + Steel
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." 3.1) Detector response

ECAL PAS-10-002
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3.2) Calorimeter noise: clean the boat

ECAL spikes L Coherent noises in HCAL
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Vgl 4.1) The di-muon resonance spectrum

Y(1,2,39)

Events/GeV
S,

CMS Preliminary
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1 10 , 102 )
L mass (GeV/c)

» CMS was designed to obtain the best p momentum measurement from the
tracker up to 200 GeV (4T field, 10 silicon layers in the barrel).

e The muon system (muon chambers + tracker) is the most powerful and well
understood detector of CMS.




5.1) Particle Flow: global event reconstruction framework
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5.2) Particle Flow: global event reconstruction framework

PAS-PFT-09-001
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1.1) QCD sacred cows: cross sections
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1.2) QCD sacred cows: normalized observables
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» Low sensitivity to the systematics.



2) Captain, we just passer the EW capel

CMS preliminary 2010
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« The boson production at CMS is well understood /w8

— Background for Higgs searches. oxB(W)  EEEH 0953 0.028,,, + 0048,
GxB(W') At 0.953+0.029,,, +0.045,

» Backgrounds under control.

. . . oxB(W) = 0.954 +0.034,,, +0.051,

e Inclusive cross sections measured with oxBlZ)  redi  0960:00%,, 0040,
4%+10%(Lumi) precision and validate the theory, T omosom., toh,
especially the quarks components in MSTWO08. D
arXiv:1012.2466v2 and PAS-EW-10-005 V- S



Iy ' 3) Top at the Horizon!

arXiv:1010.5994

e Decay modes: 2 lepton + 2 b-jets + MET

Events / (20 GeV/c?)

Full selection applied: Z-Veto, |M(II)-M(Z)|>15 GeV
MET >30 (20) GeV in ee,uu, (en); N(jets)=2

E:r(pp - 1t) =194 £ 72(stat.) £ 24(syst.) £ 21(lumi.) pb
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0) Sail direction

» Counting experiments:
o Raw Generic searches.

» Resonances search:

> Few assumptions about mass shapes.

o Exclusive searches:
> Rely on topological details.

o Try to use when possible the in-situ background
measurement background. Otherwise rely on MC.

Parton Luminosity Ratio

Bauer et al., Phys. Lett. B 690, 280 (2010)

. LHC strategy in 2010: .
Parton Lumi > Lumi(Tvt)/Lumi(LHC)
- for all quark, gluon initial state
@ 0.6 TeV.

- for quark — antiquark initial stat
@ 1.2TeV '




1.1) Heavy resonance production: 2 particles final state

(bumps)

'- Wﬁ? 2 jets (qq, g8)
i I' ,ﬁ:
A 2u,2e, 2y
t tbar (jets, ptjets)

2 jets (qg),

W ev. ny
2 jets

2 jets
from displaced vertex

cvV

Generic search for excess in tails
wrt to the Standard Model

[signacure—— Moae

Z’, RS Graviton,
KK Graviton

Z’

Excited fermions

Contact interactions
KK extra dimensions

Heavy photons in little
Higgs model

W

» Generic or half-generic search of narrow resonances

or g gorg
X
or

Specificity

Peak at large
invariant mass

Boosted top

Peak at large
invariant mass

Excess at large
mass wrt to SM

Originating from
Sec. vertex

Transverse mass
of e + Missing E;

3 pb! Paper
arXiv:1010.4439

Preliminary

3 pb™! Paper
arXiv:1010.0203

3 pb™! Paper
arXiv:1010.4439

Preliminary

35 pb-! Paper
arXiv:1012.4945
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1.2) Example: 2-jets final state
M,, ~ 2p, (1+A1?/8)

arXiv:1010.0203 <
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" QCD large A

| 0) Take the shape from QCD.
.. - TEITTT1| 1) Fit the shape to data. Look
womgmen | forexcess.
0 o 1| 3)2 approaches:

To 0 om0 0 - Measure M in An bins
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| | - Measure An in M bins
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Ml 1.2) Example: 2-jets final state

ArXiv:1010.0203 < M,, ~2p; (1+AN*/8)  —— arXiv:1010.0203

1 .6 _I TT | T T 17T ‘ T T 1T L TT I‘,'I LR L
----------------- T r CMS ]
10% |- —+— CMS Data (2.9 pb™) E aere aers 1.4 Fys=7TeV i -
i o E [ 4 / ]
. Fit ) E X [ 2.9 pb i ]
10° £} [ 10% JES Unceriainty E 1.2 F H ata —
N - QCD Pythia + CMS Simulation B e N / |—Null Hypothesis | ]
102 = ° —.-- Excited Quark _ qorg aers 1 L / |[Syst. Uncertainty | -
£ \\ — - String Ns=7TeV I C A=3TeV
1 |A=4Tev

! ) .’ UEEITI S l<25&an<13 i f F
| Ty & Eon < s (1 Tev E e - CI'.': 0.8 :_
Wina. i % ; fwosN[ ) f Central ]etS, |ar'ge. PT 06 |
|/ =" E small An _ 0.4 |

2 x\ [ ]
107 e TR E L il
_ e T SN 0.2 [ ]
10—3; q (1.5 Tev) ]-“\\\\\‘1—; QCD :...I..H\...._IH..I....I‘H.I:
N T e 500 1000 1500 2000 2500 3000
SR s Dijet Mass (GeV)
N = T e mainly t - channel 0
10 CMS Data (29 pb)  |——— E )
0 E L Messthaers ] ' QCD large An 5
e : - 8 n. 10 CMs
E Ns=7TeV ]
: ; 4 -15 2.9 pb™ -
-1 E o« Limit: A > 4.0 TeV ]
5 1| 0) Take the shape from QCD. 20 Sk
2 - . ] ——95%CL,
-~ 1| 1) Fitthe shape to data. Look 25 T
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E —— Gluon-Gluon Sl 3
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R T . . :I!D|DC;H£‘IOODHH5000
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| | - Measure An in My, bins 3 LA S e <L R
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2) Multi-particles final state: St blade

» Sy scalar sum over relevant objects of the final state.
For black holes: all objects above p; = 50 GeV.

» Kill the QCD (black holes) and DY + jets (Leptoquarks) background.
» Invariant under ISR, FSR splitting.

| [[W Signature | Model | Specificity 7TeV Results

| 2+ 2 jets Pair of Leptoquarks arXiv:1012.4031
.;' J) 2e+2jets production (GUT) Look on S5 tail and arXiv:1012.4033

31+v,21+2v  Pair of b’ (4 gen)  POssibly check for

transverse Mass.
Black Holes Extra dimensions arXiv:1012.3375
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2) Multi-particles final state: Sy blade

» Sy scalar sum over relevant objects of the final state.
For black holes: all objects above p; = 50 GeV.

» Kill the QCD (black holes) and DY + jets (Leptoquarks) background.
Invariant under ISR, FSR splitting.

e m— Specificity 7TeV Results

['], 2u+2jets Pair of Leptoquarks arXiv:1012.403 |
) 2e+2jets production (GUT)  Look on S; tailand  arXiv:1012.4033
/7 31+v,21+2v  Pairof b’ (4h gen)  Possibly check for
| transverse Mass.
S Black Holes Extra dimensions arXiv:1012.3375
E“"’;‘l e s "’ _ Black_holes sealjch . Re: ’M> .
NS . T g -soren o | » First collider established limits.  ~ ‘ BH™ 112
".g“ RS0 T Mt §EI§ "3 1 e Large expected cross section <
e .7 (upto100pb). o = nRs2 ~ TeV-2
1o % ———— . Isotropic Hawking evaporation.
: 1+ QCD background dominates. JFa
' ., w3  Shape taken from samples with 2 g
I i ! and 3 objects where no black L
R o T holes eXpeCtEd. &_‘" o
Sr(GeV) o Limit on semi-classical BH: 106t evant

3.5-4TeV.



3) First SUSY results

» SUSY search look on complex final states with large variety of bkg.
» In 2010: mainly work on background determination (PAS SUS-10-001).

» Complexity of determination of benchmark models (LMO, LM1)
which covers the interesting phase-space.

gm'; HIIH{I:nl!f‘I,H;ISI.I%‘tIs”I”H
310’? del::ﬁph,\E:TTeV T
L ap =L T One of the most powerful:
\/H2 AT Hadronic only search based
Hr= 2Py on a; which fully suppress
AHr = prseudojetl - prseudojetZ QCD and keep Only EW bkg.

o
arXiv:1101.1628 Expectation: CMS-NOTE-2010/008
o0 L,,=35pb"\NE=7TeV
ol [oaen | e aten| < Ll BT
Faof (800 = pieg: E 400 TSP woasi - e SIS -
g JGay — E E — . 3 (I000)Gev-
B0E tang = 3, A, =0, sign(u) >0 EreDOJGeV_E 350
= 300
= 250
3 3 200
""""""" = 150
100

500 0 100 200 300 400 500 600 700 800 900 1000
m, (GeV) m, (GeV)



' 4.1) Prospects for Higgs searches

» Higgs search is the most challenging activity at the LHC today:

o Rbe)latively low energy (~ 0.2 TeV) and “useful” cross section (~0.1

pb).

> Overwhelming QCD background at mb.

> Variety of final states as function of Higgs mass.

> Higgs cross section would have risen by a factor 2 at Vs =8 TeV ®
» In 2010: Most efforts to work on in-situ background estimation:

o H—1tt, H-WW: VBF Production vs BFKL QCD dynamics.

> All: lepton, y isolation.

o Etc...
 In2011: Expect to reach/improve  Preliminary October 2010
Tevatron limits or discover...

—_
[e]

- | ©MS Preliminary: Oct 2010 :z,tiglm

E —swary
¥ ] . . ® Projected 95% CL Limit on o/cg, 2% @25 ]
First exclusion limit or : e
. . = \ —~ ]
o, . = i SM
discovery expected in SN
R N — :

/Z.
‘Ly,,g -
R
\
\
\

the well known
H —-WW?* channel. o
100 150 200 250 300 350 400 450 500 550 600

Higgs mass, m,, [GeV/c]




Il 4.2) Beautiful ZZ event

=

L
N=

Invariant Masses

fio + 112: 92.15 GeV (total(Z) py 26.5 GeV, 6 -3.03),
i + 132 92.24 GeV (total(Z) pr 29.4 GeV, ¢ +.06),
Ho + po: 70.12 GeV (total pr 27 GeV),

g + pq: 83.1 GeV (total pr 26.1 GeV).

Invariant Mass of 4u: 201 GeV

Irreducible background for H—ZZ, or his Majesty King Higgs
himself ©




5) HI run

e The hot matter studies brought the most interesting results this
year for CMS.

Long range, same side di-particles
correlations in n in high multiplicity

events in pp collisions.

Momentum
conservation Jets

(d) N>110, 1.0GeV/c<p \<3.0GeVic _
CMS pp 7TeV | - S PHOBOS AuAu 200GeV

R(An,A¢)
P

Similar ridge observed in Phobos

arXiv: 1009.4122
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Z production:
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events in pp collisions.
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5) HI run

» The hot matter studies brought the most interesting results this
year for CMS.

s | =

Z production: m
Long range, same side di-particles preliminary mﬁ Ui Hﬁu
correlations in n in high multiplicity =

events in pp collisions.
Jet quench:

Momentum Al
: Jets - preliminary
conservation
0.7’_[[II'|'I'III|[[[I|'I'I'II|Ii[[|'I'I'I'I|IIi[|II'I'I
(d) N>110, 1.OGeWc<p\Y&/3.UGeWc % r CMS Preliminary : :::l:;@_=2‘76 TeV
CMS pp 7TeV - "\ gt oo Jrassaw’ T ara ]
s
E d = 05 ]
S -1'. 9 3 + ]
& 5 | 2 ’ .
4 s n:‘t 0.4’_— —
% S
0.3_— —
Similar ridge observed in Phobos T
0 50 100 150 200 250 300 350 400
Nparl

arXiv: 1009.4122 o ©
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il Where is our caravella s ?

e Sailing in Mare Nostrum in 2010:
> We are living the LHC era.
> We trust our detector and you can trust also.

o The detector is performing exceétionally well (we had
sometime to prepare ourselves Q)

o The Standard Model works at those scales and we see
it (sorry for quarkonia, b-jets and forward jets that |
hadn’t time to show, but the results are very
promising).

> We reach the Terra Incognita unexplored by our

Tevatron colleagues. So no big surprise that no
discovery yet.

o Jets quench a significant step toward the QGP. Need
LHC to produce punch-through jets in HI collisions.

7/02/201 | M. Gouzevitch. CMS results in 2010 and prospect for 201 | W
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Where do we sail A

e Sailing in Mare Nostrum in 2010:
> We are living the LHC era.
> We trust our detector and you can trust also.

o The detector is performing exceptionally well (we had sometime
to prepare ourselves ©).

o The Standard Model works at those scales and we see it (sorry
for quarkonia, b-jets and forward jets that | hadn’t time to show,
but the results are very promising).

(¢]

Jets quench a significant step toward the QGP. Need LHC to
produce punch-through jets in HI collisions.

e Terra Incognita: In 201 | with I-5 fb-1 of data @-‘f

> We would enter into the Higgs physics with LHC.

7/02/201 | M. Gouzevitch. CMS results in 2010 and prospect for 201 |
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2.3) Low pT physics with the tracker (1)

il - Measurement of strangness production using displaced vertices
Al (PAS QCD-100-007) : hadronization.
m » dE/dX used to distinguish = and p, important later for search of
slow massive particles.

2 particles correlation (PAS QCD-10-002) : access to the

fragmentation.
T 10py BT T L o FT R VIR
= 9 F 10° o F ﬂl —— Fit to reference Da E
s - 3 9 = 0.35- /.
T g ] = - ©
A w0t & & 410  Z o3
£ TE £ 7i =
5 o 3 % 6F = 10°
B 10° 3 B E
CII & o .- 0.2_
45 ] 45- 7 @ 0.15}
£ 4 10° E 11 " ]
3k E af E 0.1 =
Fd F —Ns=T7TeV * Ns =900 GeV.
F r : Pythia6 D6T Pythia6 D6T -
253 : 10 oF 1 10 0.051- Pythia6 PO Pythia6 PO
3 ’ [ o Pythia8 Pythia8 3
1E TR 1? ) AN IR S IR P I R B N B
B \o e 0 02040608 1 12 14 16 18 2
Eon b b b b b b v b D N C . g
005 115225335445 5N 051152253354 455 Ks rapidity

P [GeV/c]

P [GeV/c]

Data MC

Deuteron




o | o [
&'_ r --&-- Muon system only 5'_ r --=- Muon system only
< <
—s— Full system —s— Full system
1:_ --o-- Inner tracker only 1:_ --o-- |nner tracker only -
C . C '
S
L Vd - P
- i - " K
- A I
LA
ol 4
10 RS Fe 10"
0<n<0.8 1.2<n<24
102 107
_I| 1 IIIIIII| 1 IIIIIII| | 1 1| _|| 1 IIIIII| 1 IIIIII|
10 10° 10° 10 107 10°

p, [GeVic] p. [GeV/c]




5.1) Particle Flow: global event reconstruction framework

R L Tr'acker'
- - N L E 10__._‘:.::;]@'9\:””” T T 1T T T T
: —_— [ —— o, pi=10GeV
HB - HB+ "-D-T__ —a—pu, pi-100G=Y
! a
] HE- “HE+ == o
| HF- 3 HF+ | E
= | Tracker  |o, — )
| e . ;
----- .ole, alt
—— — — r— ? '
. o 3 2 g ¥
Return Muon 2
yoke chambers
s T e e

« Using the combination of all available detectors to
reconstruct and indentify particles (=, v, KO, y, €)

» Low pT & precision dominated by the tracker. €=
e High pT =: precision dominated by calorimeters.

G(E)/E (%)
o

-y
T

Transverse view 08 3

of CMS Tracker 04 R
(@ =2.5m) 0z .
(3] PP EPUPE EPUPITEP PUPAPEP IR |
[e] 50 100 150 20% (GE?{O]
HCAL:

Particles out of Jets

120%/ VE + 6.9%

— Charged hadrons

""" Photons
""" Neutral Hadrons




Mid Mass Regime, M,;~160: N_. . = o x BR x L
Signal events
Experimental signature Ei\; ng fEbXE Comments
9 fb- '

H — (Iv)(lv) with n=0,1 5 times
jets 222 236 better S/B
qqH — qq (Iv)(v) 15 20 S/B ~same

H—-WW | qqH — qq (v)()) 93 120 S/B ~same
WH - (Iv)(lv)(j3), same- 57 7
sign dilepton
ZH — ()(Iv)(i) 5 1
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Correlation in Heavy Ion:

Collective flow phenomena:

Reaction 2/
plane

£°

Pressure driven expansion

Py
- Py
ﬁ /
dedA(P

4V'z¢ M
=x» — defines yy 4

(direction of the impact parameter) - 0 Ap=¢p-Yr T

Gigi Rolandi

~ COS(Z&(p) (long-range in n)

Extracted shear viscosity of the medium found
to be close to theoretical lower bound 1/4x

December 16, 2010 Challenges for precision physics at LHC

M. Gouzevitch. CMS results in 2010 and prospect for 201 |
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Dijet energy imbalan-

@ © @

Semi-Peripheral Semi-Central Central

T TT | T T | T T T T T T T T 1 T T | ll T | T T | T T | T T7]
L CMS Preliminary |Ldt=3.4b"]

—=— Pb+Pb y5,=2.T6 TeV

embedded PYTHIA ]

il

Event Fraction
o
—

AF 1 + * 1 .

C 1 1 T I ]

0.08 3 . .

E ] ] * | ]

0.06F 1 . + i =

e —Z T : ! ;
C - 0, 3ne T Ane°

0.02f : 30-100% + 10-30% T | 0-10% ]

0 : I 1 | l 1 { 1 I 1 1 1 | 1 1 1 :: 1 1 1 | II 1 1 | 1 E'] | 1 1 1 | 1 1 1 :: 1 1 I | II 1 1 | 1 L] | 1 1 1 | 1 1 1 :

0 0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.8 1

A= (Ei‘EJ'?)"(E:*'EJ-?)
A significant dijet imbalance, well beyond that expected from
unquenched MC, appears with increasing collision centrality

7/02/201 | M. Gouzevitch. CMS results in 2010 and prospect for 201 | @
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Forward jets: motivation

> Forward jets allow to probe Bjorken-x as low as 10-%: region sensitive to non-
linear QCD effects of parton recombination and saturation

%10

g GenJet: p+p->jet +jet,, \s=14 TeV
8 | jet,,in HFACASTOR (3.0
= 1,
\
= terative cone, R=0.5 i
; o '
jet X, o0
=8 48
10° o

[CMS PAS FWD-08-001 / FWD-10-003]

[CMS and TOTEM Collaborations,
CERN/LHCC 2006-039/G-124] F

Igor Katkov | Forward Jets and Energy Flow at CMS | Forward Physics at the LHC, Manchester, 12-14 December 2010 | Page 11 &‘) :

M. Gouzevitch. CMS results in 2010 and prospect for 201 |
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Forward energy flow: minbias and di-jet at 7000 GeV

" == Data Minimum Bias CMS Preliminary =-Data QCD Diets ~ CMS Preliminary
|

— —
> | i D6T
%J "" pﬁmgg PROQ20 Js=7TeV ()] 10° C %;g 350020 Ns=7TeV
O By thia DW O | lRhabw
et mn P tcl)-jleta —— : : - %I&JB
~ N FLLLILTTTTT] -
_g1 02 - I:Iggst!aUncer!. r""“"! - _g - ISyst. Uncert.
L e O 11 F
Ej B S R IRl d m S T
v = “Mﬂﬂllllllllllr CYITILI U T '“III"HH# :III:II-I IIIIIII
~— L = ~1 02 = £
Z | iayimuisd £ nd
-— o] -
N gre—
I'Wﬂ'n'ﬂ'ﬂ
i i
||I| PR I R S TR T NN TR A S S SN 10.—I.||||||||||||||||||.

3 3.5 4 4.5 3 3.5 4 45 5

I i
> At 7 TeV, predicted energy flow in minimum bias events is below measurement for
all tunes

> For di-jet sample D6T tune predicts too high energy flow, whereas the PROQ20 tune
and PYTHIAS8 are best and PO tune and PHOJET are too low

Igor Katkov | Forward Jets and Energy Flow at CMS | Forward Physics at the LHC, Manchester, 12-14 December 2010 | Page 10 6:‘) :
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Fwd detectors phase space coverage in n and pt

[A. Panagiotou]

figure adapted from

Risto O CMS
1000m ([I)?ﬁractzzzazuoa) PTmax“\/s exp(-n)

20

25¢
01m T1 W
x L A m E - L1
-12 -10 -8 -6 -4 -2 0 +2 +8 +10 +12

n

> HF, CASTOR, zero degree calorimeters + TOTEM detectors — unparalleled forward
coverage

Igor Katkov | Forward Jets and Energy Flow at CMS | Forward Physics at the LHC, Manchester, 12-14 December 2010 | Page 5 6:‘) :
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Trigger System

BSC1

HF+ +10.9m* o —— -10.
BSC2 +11.2m m'r__—— ;;Tm -11.2m B
BPTX
+175m

> Beam scintillation counter: info on hits and
coincidence signals

> Beam Pick-up Timing for eXperiments: precise
info on structure and timing of LHC beams

> BSC + BPTX — minimum bias (beam
halo/gas/splash, high multiplicity) triggering /
monitoring for pp and HI

M. Gouzevitch. CMS results in 2010 and prospect for 201 |
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The beam intensities are measured using Fast Beam Current Transformers (FBCT), which mea-
sure the current in each 25-ns LHC bunch [6]. The FBCT measurements, which provide ac-
curate bunch-to-bunch values, are normalized to a low-bandwidth measurement of the total
circulating current, made by DC current transformers.

3 1'6:_ CMS Preliminary MeanX = 0.0035 +/- 0.0002
= ;4 VdM Scan: Fill 1058 hX = 0.971+/-0.005
E T sigX1 = 0.0536 +/- 0.0002
S 12 — SigX2 = 0.117 +/- 0.006
C Chi2/dof=2.5
=
08
06—
04
02
Ofororod oo™ 1o v iy 1 ey,
02 01 0 0.1 0.2
6.0 = 0.05445 = 0.00013 (stat) AX (mm)
Error Value (%)
Beam Background 0.1
Fit Systematics 1.0
Scale Calibration 2.0
Zero Point Uncertainty 2.0
Beam Current Measurement | 10.0
Total 11.0
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7 — b2l tal — il (thres prong tal)

CMS Experiment at LHC, CERN
Data recordad: Sun Aug 15 03:57:48 2010 CEST
Run/Event: 142971 /323188785
Lumi section: 348
Orbit/Crossing: 91187947 [ 2286

M. Gouzevitch. CMS results in 2010 and prospect for 201 |
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alpp — H) [pb]

=
TTIT

T T8 1

~/5=7 TeV

M
Branching ratios

LIC 35S XS WE 2008

M, [GeV]

M. Gouzevitch. CMS results in 2010 and prospect for 201 |
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Sub-detectors operational s

PIXEL TRACKER |
- | | | | | ]
STRIP TRACKER
- | | | | | ]
PRE-SHOWER
- | | | | | -
ECAL END-CAP
- | | | | | I
ECAL BARREL
1 | | | | | | ]
HCAL FORWARD
1 | | | | | | ]
HCAL ENDCAP
- | | | | | | ]
HCAL BARREL
- | | | | | I
MUON-RPC
- | | | | | I
MUON-DT
1 | | | | | ]
MUON-CSC | | | | |
90 91 92 93 94 95 96 97 98 99 100
HCAL STRIP | PIXEL
MUON- MUON- HCAL @ HCAL ECAL | ECAL | PRE-
csc MUON-DT "ope gaRREL ENDCAP FORWAR g ARREL END-CAPSHOWER T RACKE | TRACKE

D R R
‘Series1 98.5 99.8 98.8 99.9 100 99.9 99.3 98.9 99.8 98.1 98.2

G. Tonelli, CERN/INFN/UNIPI ICHEP10 Paris July, 26 2010 5
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