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% 7 TeV operations since MarciiSolll

About 346nb-! delivered by LHC and ~303nb-! of data collected by CMS. Overall data
taking efficiency ~88%.
CMS: Integrated Luminosity 2010
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— Delivered 217 nb""

— Recorded 191 nb"’

WeekbeforeICHEP _______________________________

Date

Good performance of CMS in coping with the 3 orders of magnitude increase in
Instantaneous luminosity. Additional challenge: most of the luminosity used for ICHEP
results delivered in the last week(s).

281nb*! good data for muon based analyses; 254 nb! validated for any analysis.
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Y DAQ & L1 and HLT Triggersim
.« L1/DAQ

— L1 ~45kHz; Event size at DAQ 500 kB/evt (after compression in HLT for
StreamA ~250kB); 200-400Hz of data to storage.

— Timing has precision of 1 ns or better

= All L1triggers have high efficiency and sharp turn-on curves
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L1+ HLT Triggers

— Successfully deployed HLT menus for 2-4-8x10%°cm-?s-tand 1.6x103°cm-2s-
1. Each one has a factor 2 of safety margin. Very smooth running throughout. In
preparation/validation HLT menus for 1031-1032,

— Processing time per event to ~50 ms/ev at a lumi of ~103°cm-2s-!

— (Farm Capacity ~100ms/evt at L1 rate of 50kHz)
Special stream to collect =°s for the calibration of ECAL: >100 n°s/crystalxday
@103, Relative calibration already close to 1%. Goal is 0.5% (>10pb-1)
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“Data Processing, Transfer and Analy

Excellent experience so far: the whole offline and 3“ e
Change of slope
computing organization + GRID infrastructure § with ICHEP
performlng very well. and FastSim - s
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Number of Tracks / 0.1 GeV/c
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Invariant mass distribution
for different combinations
(Q* > AK* or 2 > An*) fit to
a common vertex.

* Tracks displaced from primary
vertex (ds;p > 30)

« Common displaced vertex
(Lsp > 100)
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MC Normalized to Data

b-tagging A

Several different b-tagging algorithms fully validated: a) Track counting
b) Secondary vertex tagger c) Jet probability d) Lepton taggers.

High efficiency taggers used in the first studies.

3D impact parameter value and significance (+zoom into
all tracks with Pt>1GeV belonging to jets with pr >40 C_ . _
1.5 (PFlow Jets anti-k; R=0.5).

jet axis

interaction primary vertex

Excellent alignment and general tracking performance
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b-tagging at work

- 1ot

CMS Experiment at LHC,|CERN
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% Progress in the study of the track
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A complex activity is ongoing using many different, complementary methods:
conversions, nuclear interactions, multiple scattering etc+ check of the energy loss
and of the momentum scale using low mass resonances.

Material uncertainty today better than 10%-> Systematics uncertainties on
physics quantities related to material budget <1% .
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Muons il

Muons Identification efficiencies and kinematic variables have been studied in detall
using minimum bias events and dlmuon resonances.
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Distributions dominated by light hadron decay (red); excellent agreement with MC
prediction including heavy flavor decays (blue); small fraction of punch-through (black) and
fakes (green).
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Jets and Missing Exnig
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23 Jets reconstructed with anti-k; R=0.5 algorithms.
« Three different approaches: Purely Calorimetric, Jet+Tracks, Particle Flow Jets
+ Jet Energy Correction performed using MC vs data on single particle response,
dijet p; balance, photon+jet balance.
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Current physics analysis use a 10% (5%) JEC uncertainties for CALO jets (JPT
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and PFjets), with an additional 2% uncertainty per unit rapidity.

Our measurements show that this assumption can be considered conservative.
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Progress in MET D
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Excellent resolution and small non-gaussian tails. Understanding
all sources of erratic noise is very important for cleaning the
distributions. MET ready for physics.
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N /d

% Charged Hadrons! WS

“Transverse Momentum and Pseudorapidity Distributions of Charged
Hadrons in pp Collisions at \s=7TeV” Phys. Rev. Lett. 105, 2010.
Minimum bias events
Non single-diffractive event selection (correction 6%->2.5% systematic error)
Really soft QCD (p; tracks dow to 50MeV)
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Rise of the particle density in data stronger than In model
predictions. Careful tuning effort of the MC generators ongoing.
Marginal impact on high p; physics.
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B, Inclusive jet cross section

Inclusive jet p; spectra have ben produced for all three jet approaches used in CMS.
All results are in good agreement with NLO theory.

With the new Particle Flow approach the distributions can be extended to a low p+
value of 18 GeV.
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Purity version of the Secondary Vertex Tagger).

The b-tagged purity of the sample has been extracted from the fit to the mass of the

Inclusive b-jet cross section

Important test of our capability to master the b-tagging tools (in this case the High

secondary vertex with templates. The b-tagging efficiency from a fit to the muon p+,
variable using templates. Mistag rate from negative tails of the distributions.The ratio
of the b-inclusive to the jet-inclusive to cancel out common systematic uncertainties.

Reasonable agreement with NLO but discrepancies in n and p; shapes.

1EMS preliminary, 60 nb’ —\s= 7Tev e CMS preliminary, 60 nb” \s=7TeV

- —_— ~| T T T T 171 | T T T T E

— Data lyl<2.0] 3 i N - lyl<0.5(x125) °
0.9- @MC ﬁ % o ) o 0.5<lyl <1 (x25) 3

o
[02]

[

t

b-tagged sample purity
=
N
;4

0.65 ]
0.5F E
0.4F Data / MC = 0.976 =+ 0.022

: 2/NDF =12/3
0350 30 2050 100 200
b, (GeV)

- 1<lyl<1.5(x5) §

1 X100 N o © 1.5<lyl<2 -
1 O WG 3
1 g™ LU Y
] 3 . ]
] ;5 10 W N TR
S 10° ‘ NS T
2 10 ROy

Q 1% SN
1= — MC@NLO TN, =
10" [ ] exp. uncertainty ] ™y
(g2 Antiky R=0.5 PF \ ]

20 30 40 100 200

b-jet P, (GeV)

b-jet / inclusive jet

CMS preliminary, 60 nb1

Ns=7TeV

~~MC@NLO !

- j ----- Pythia

|:| Exp. uncertainty
(centered on ansatz)

"""" Antl-k.r R=0.5 PF_]
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~ Search for narrow resonances in di-jet fina
We have measured in 120nb! of data the dijet mass differential cros sectlon for

centrally produced jets |n4, n,|<1.3. The distribution is sensitive to the coupling of any
new massive object from New Physics to quarks and gluons.

’>-\ 1 04 E | I T T T T I | T | T l | T T T I T E
[)) - \s=7TeV ]
() 10° anti-k; R = 0.7 CaloJets |
S M, > 354 GeV -
Q In,n. <13 ]
S 1 02 | 1 2 .
- - —e— Data(L=120nb™) .
-'9. B ——— QCD Pythia + CMS simulation
-8 10 g_ [ | 10% JES uncertainty _g
107 3
102 - CMS Preliminary E

i | | 1 | | | | | | | | | | | 1 | I Il

500 1000 1500 2000

DiJet Mass (GeV)

Data / Fit

As appetizer of what will be soon
possible: 85% exclusion limits for String
resonances with mass <1.67TeV, excited
quarks< 0.59TeV; axigluons <0.52TeV

[T T | T T T T | T T T T ] T T T T l T T T T I_
| CMS Preliminary (120 nb™) -+ String ]
N \s=7Tev. === Excited quark
10
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—
T
-*
-o-
S
—-\ -
—¢—-’5 .-
8 v
— 3
- L <
l‘ |v
P
P
T
Y‘L‘
NERAN
¢
s
T
|

1 I 1 1 1 1 l 1 1 1 1
1500 2000 2500
Dijet Mass (GeV)

1000
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o(pp — §9) x BR(G — g") [nb]

4
" ?/ - 95"/l CL.L I
“ - o C.L. Limits
4 CMS Preliminary 2010 772 77 Expected: 2.6 us Counting Exp.
f L dt = 203-232 nb" e Expected +10: 2.6 us Counting Exp.
10° ?// Expected +20: 2.6 us Counting Exp. E
- \s=7TeV e Obs.: 10° s Countin Exp. 1
F - Obs.: 100 us - 1 hr Counting Exp.
7 My - Mo = 100 GeV Obs.: 2.6 us Counting Exp. 1
102 _é// ---------------- Obs.: 200 ns Timing Profile |
10
1 --------------------------------------------------------
107 § E
100 150 200 250 300 350 400 450 500
my [GeV]

CrossSection ( pb )

~<Stopped gluinos and Heavy Stable Charged:

-
o
S

10°
10°
10
1
10"
10

108

- bl |
We search for long living particles decaying in the detector after the end of each

LHC fills (special trigger to record important release of energy in “no beam
condition”) and for heavy particles releasing anomalous signals in CMS while
traversing the tracking system (high momentum, highly ionizing “muons”).
Gluino masses are excluded <229GeV (t=200ns) and <225GeV (1=2.6us).
Limits on gluinos from HSCP analysis at 271 and 284 GeV (with muon id).

CMS Preliminary 2010 \'s =7TeV 198 nb™
- T T I T T T I T T T I T T T I T T =
™ Tracker - Only Theoretical Prediction ' 7
= . eaaen. e Stau (LO) =
= —®— ExclusionStau Stop (NLO) E
~ —*— Exclusion Stop Gluino (NLO+NLL) 7]
e — I:Exclusion Gluinp Th Uncertainty -
i 1 I 1 I. Il I 1 1 I 1 I““.i 1 ]
200 400 600 800

HSCP Mass ( GeV/c?)
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* CMS features for Jhy, Y, Z.... and friends

A) great flexibility of the trigger system of CMS.Two algorithms
deployed: 1) HLT Mu3, is a single muon trigger using very loose L1 muon trigger
primitives+ simple p; cut of 3 GeV/c on the associated track. 2) L1 Double Muon
Open: two muons at the hardware level, without any further processing (pt<4GeV

in <1.4 |J|<2.4). 50k Jhy per pb-t down to O p;in the forward.
B) Excellent momentum resolution £1% for ||<0.7; <3% for

rrrprrrprrr e e CMS Preliminary (7 TeV, ~ 40 nb™)

[
E&m, n '—0.06llll'l'l‘]Ylll]l’l']Yl]l‘ll'll‘]'l‘l'lll'l‘l'l‘]]
QO . ]
2 ¢ : Q
= — ] — 0.05
E 0.8_— ._g:: s © = resolution fitted on data
-I_T—: . 6: :é: T?fg&Probfe 2 ’ 0.04 - *—— resolution from MC truth _
Reolny efniciency 1or —
: : &HLTMuon : ——eo—— resolution fitted on MC
i P;>3 GeV/c .
0.4 —
I hl<12 1
02k —- Data, 84ni" | ]
L o= B Simulation | 4
i CMS F’reliminaryr \F 7Tey |
0 O 1 1 Im]_! 1 1 | 1 1 1 | 1 1 1 | 1 1 | 1 | 0
0 2 4 6 10 14 2 15 -1 05 0 0.5 1 1.5 2
Probe P, (GeWc) muon 1
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% Hereis the Compact Muon Solenoiciiil
$10° = Jly  CMS Preliminary, \/'s = 7 TeV
g [ PO L., =280 nb"’
5104 MM v' o Y(1S)

- Y(2S)

10° =

102 ;—
- y

10 = r

1L
= § o I
1 10

102, 10°
1w - mass (GeV/c*)



] ]
K J/v—ptpdiferentialiang

NU 3500 CMS Pr ||m|n ary, \‘/_ T‘T‘ IV ; L‘ - 278 nb1 E 6\ [ I I I I T I I I 1 I I I Ll Ll I | 1 1 I | T T Ll | 1 1 T | I 1 1 I 1 -

> 30005 = data 4 = B (} ‘}’ -1 7]

] E signal+background > I~ CMS Pl'ellmlnary, \ S -— 7 Tev’ L -— 100 I"Ib ]
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Slgm _ 10002— = vl_ : . :
M, : 39§ 0.0005 (stat) GeV5_ _ 1 a - 1 .
S/B=6.4 ; y?/ndof = 1.7 B ‘2_‘7‘”‘2.‘5”‘2.‘5”3' 31 52 53 34 ‘55 0 B 1

Wt W invariant mass [GeV/c?] @)
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o F CMS Preliminary, \s = 7 TeV L =278nk" ] X E + E

3 250 = data 4 _ _

V] r —— signal+background = - n

§ 200 background-only — +i B a
Slgn _‘é’ 150; o= 20 MeV/c? E T
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B_ -*-4 ‘ ‘ i = ‘ ‘ -W ‘ e w7 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T iy B0 2 s "0 12 11 16

J"*’ (GeV/c)

Differential cross section as a function of pT for the two different rapidity intervals
and in the null polarization scenario. The total cross section for inclusive J/y
production in the di-muon decay channel is

BR(J/y—p+u-)-o(pp—Jiy + X) = (289.1

+ 16.7(stat) £ 60.1(syst)) nb

(4 =sp;=30GeV/c and |y| <2.4; the systematic uncertainty is dominated by the
statistical precision of the muon efficiency determination from data).
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=
Traditional approach: the B
transverse decay length

used to separate the promp
from the non-prompt

component "
LY U
B n

and to measure the prompt
(non-prompt) differential
Cross section.

Non prompt cross section:
BR(J/l|J—>p+|,| ) a(pp—>bX
JIgX’) = (56.1 £ 5.5(stat) *
7.2(syst) nb

(p>4GeV/c and |y| <2.4
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Events / ( 0.1 GeV/c?)

o CMS Preliminary, \'s =7 TeV
of ﬂ\ L. =280 nb™
- o =101 MeV/c?
0

Of_ H

: ¢ ;

T IR

:_ o TRl 1+ﬁ+i
0:....I....I....I....I....I....I....I....
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— CEM
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—e— CMS preliminary
ly(Y)l<2

\'s=7 TeV, L= 280 nb’
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18 20
p¥ (GeV/c)

0

The Y family is there and with enough statistics we will be able to resolve well the
Y?2s from the Y3s (we have measured 67MeV resolution for |y| <0.7). Meanwhile we
have measured the Y(1s) cross sectionxBR in dimuons and the corresponding

differential cross section.

o(pp —Y(1S)X)-B(Y(1S)—p+ p=)=(8.3£0.5£0.921.0)nb
(Assuming no polarization and integrated over |y| <2.0)
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Extraction of the W (Z°)—p# ([*[)yi€ld:

Trigger HLT path: H+X(p>9GeV/c) |0]<2.
Good quality muon track (hits in pixels, strip tracker, muon system and [1%/dof <10). For the W: relative
isolation <0.15 in a cone of [JR<0.3 around the muon. For the Z: looser quality criteria on the second muon,
opposite charge and |[|<2.4; both muons isolated, p:>20GeV and invariant mass 60<m,,,<120GeV/c?.
Simultaneous fits to backgrounds and signal contributions. QCD background shapes obtained using data.

o Eni§ ;)};I-;&iria;r;zo;o‘ o (s‘ AI'I"I‘:e‘\I“]I frog é\{',ref“ tﬁgy 2010 \s=7TeV CMS prellmmary 2010 \s=7TeV
>10lll[lllllllllll[ll{llll >30_TIII|WII1IIWII1I|I|||T||[||[|_> 2_ T T 1 77 ‘|1||_
o - data a1 2 *data 0 10% L,
O det=193“b 1O det=198nb'1 O det=198nb *
o BW -~ pv N FLZoun Y
~ | BEw 2 o 10
) BacD < | 9D -+ data -
£ 100 G 20 c w2y
N,,=818%2 > cUr 7 EWK
ﬂ>) L Yw Q B 0>) 1;«0 ‘ [ Bacb -
- 5 5 Wi
@] by o — L
o)
5 -g - §1O'1_ =
- - - [ ) CcC r
2
c 10
0 1 1 1111 ‘ 1 1 ITII | - IH 10-3
0 20 40 60 80 100 120 60 70 80 90 100 110 120 50 100 150 200
M [GeV] M(w™ w) [GeV] M(u* w) [GeV]
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> Extraction of the W#*

(z0)—e (e*e) yield

Trigger HLT path: e/y+X (E1 > 15 GeV). p:>20GeV; 0<|[1|<1.4; 1.566<|1|<2.5. Electron identification: ECAL
clusters are required to match a track + requirements on shower shape variables in ECAL, HCAL.

Tight algorithm (75% efficiency) is used for W while a looser algorithm (90% efficiency) is used for the Z.
Yield of W bosons determined using simultaneous fits to background and signal contributions.QCD backgrour
shapes obtained using data, electroweak background and signal shapes from Monte Carlo simulation

CMS preliminary 2010 \s=7TeV CMS preliminary 2010 \s=7TeV CMS preliminary 2010 \s=7TeV
> N L L > 3 L L R BB L B
[0) 10 -
(400 [ra=tsne' | @ 200, det=198nb'1 16 | [[ret=198n0°
m - . — -
~ i —o- Data SJ.. DZ—J' ee S]- 102 -+ data :
2 - W %) ) .
o B -QCD 1 O Q 1:— [ ] [ .QCD -
q>J S S : B EWK 1
.t _ 12 | O W
8200 N,,=800%30 ] S 10 N,=61 10
Q) i | | -
Q 18 | g
g 1€ | £
2100 2 sf l l {2
0 : il . -
0 20 40 60 80 100 80 100 120 50 100 150 200
£ [GeV] M(ee) [GeV] M(ee) [GeV]
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Results

H-m—i.l]“

ICHEP2010 \Ns=7TeV

CMS preliminar ICHEP2010 \s=7TeV
T T T ] T T T I L T T I T T T I T T T I T T T | T
; NNLO, MSTW08 68% CL prediction
fL dt =198 nb’ 10.44 = 0.52 nb
W — uv W
9.14:0.33_,,=058__ =100, nb
W —ev —h——
9.34+0.36,, =070, =103, . nb
W-—=lv (combined) =
9.22+0.24 =047, =1.01, .nb
1 1 I 1 1 1 ‘ 1 1 1 I 1 1 1 I 1 L 1 I 1 1 1 I 1
) 2 4 6 8 10 12

o(pp = W+X = v+X) [nb]

Notice: ~all major components
of the measurements
(efficiency, background,
systematic errors etc) are
carefully evaluated using data
driven methods.

CMS preliminary
1

! I | ' ! ! I
NNLO, MSTWO08 68% CL prediction, 60-120 GeV

f Ldt=198 nb™ 0.97 = 0.04 nb
Z/y* — up ¥
0.88:0.10_ = 0.04 ayst E 0.10, .. nb
Zv* — ee : A
0.88 = 0.12 , = 0.08 = 0.10,,. nb
Z/N* — Il (combined) it
0.88 = 0.08 __, = 0.04 syst = 0.10,..nb
L R B
0 0.5 1 1.5
o( pp = ZIy*+X — I+X ) [nb]
CMS preliminary ICHEP2010 \s=7TeV
T T T T T T y T T ‘ T T
NNLO, MSTWO08 68% CL prediction
f L dt = 198 nb™ 10.74 = 0.04
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W —ev, Z/v* — ee A
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l 1 " M " A 1
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5 10 | I l 15
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W+ W-, charge asymmetry and\Weeisl

MS prelimi ICHEP2010 s=7TeV
cHSpre e c - e CMS preliminary ICHEP2010 \s=TTV —
. - T — 1 r 'g_ I~ ® CMS preliminary 2010 -
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10 £ 0.29 ni f"‘ dt =198 nb'1 4.29 : 0.23 nb m 10 E L DO Run| W —Iv
; E 4 uA2
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w o u Y . o W =uv -
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| [ | | | ) . . = CMS points do not include luminosity uncertainties.
1 L I I L L L I L L L L L I I i L 1 1 i L d L i - X X i X X , | X X X X , X X l X
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Lepton+Jets loose selecthm_

« Triggers: p+X (pr > 9 GeV/c) or e/ y+X (E;
> 15 GeV)

— Ask for exactly 1 prompt, isolated electron
(muon) of good quality

Detected energy around the lepton

A
~ N

Relisol. = D> p™* + > pit 4 > phert

R<0.3 R<0.3 R<0.3

p, (lepton )

» Rel.isol. < 10%(e), 5%(|)
due to larger backgrounds
= p(e)>30GeVic, |n| <24
" pr(k) > 20 GeVic, [n, | <2.1

= No initial MET cut or b-tagging
selection.

Count additional jets
« anti-k; jets, R = 0.5
 using calorimeter info
* || <24, p;>30GeVic

2 4 jets is typical for ttbar

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



p+Jets candidate event on Julyii4

CMS Experiment at LHC, CERN

e Event passes all cuts
1 Lumi s n:

| T of full selection

1 high-momentum muon
significant MET > 100

m.(W) = 104 GeV/c?

4 high-p; jets,

one of which with good b-tag

CMS Experimenl al LH C CE
i Unlamof od. Wisd Jul 0332 12010 CEST
A RunfEvent: 140124 ¢ 17’4

y Lumi gection: 3

Jet p, = 56.6 GeVic, n = oassqp-zss

F]

b ged Jet
p,=82.2GeVic, n = 179cp 1.03

=30.6 GeV/c, n =-1.6F, ¢ = -2.

reconst. top mass around 210 GeV/c?

| | X, =119.0 GeV, ¢ =0.010 Jot p, = 152.2 GeVic, n = 0354
masses of 2 untagged jets (3 possible ————————

. 2 () (N (N N —
comb.): 104, 105, 151 GeV/c S



> e+Jets candidate event on Julyiisi

Event passes all cuts: T —— o= 44 Gev/c, o = 1.8
- ~ Ron/Event. 140385 190000843~ 0 o
1 high-momentum electron X

p:=61 GeV/c,n=-04, @ = I.1

significant MET = 44 GeV  vtggedsee
4 high-p- jets, i R
two of which with good/clear b-tags
(with reconstructed 2"dary vertices)

pt=73 GeV/c,n = =1.3, ¢ = -0.2

C CMS Experiment at LHC, CERN \
Data recorded: Sun Jul 18 17:44:17 2010 CEST
™ Run/Event: 140385 / 90009543 _ _ Electron p:=41 GeV/c
Lumi section: 101 Er =44 GeV/c, p = 1.8

Orbit/Crossing: 26434904 / 101 n=04,¢p=-22

b-taggh
p¢= 68 GeV/c,

n=-1.7,p =22

p:= 61 GeV/c,

n=-04,¢p=1.1 b-tagged Jet

pe= 109 GeV/c, n = -0.6, p = -1.7

- < Mt =77 GeV

IR & i ¢ o

!

77 m(W) =~ 77 GeV/c?

Electron p.=41 GeV/c
n=0.4,¢@=-22

e 2.

Mass of 2 untagged jets ~ 102 GeV/c?

m(jjj) = 208, 232 GeV/c?
b-tagged Jet (for the two 3-jet combinations)

pe= 109 GeV/c, N = -0.6, @ = -1.7

pt=73 GeV/c, n ==-1.3, p = -0.2
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« Triggers: p+X (pr > 9 GeV/c) or e/y+X (E; > 15
GeV)

« 2 isolated, prompt, oppositely charged leptons
(I = e,) of good quality
= p(l) >20 GeVi/c
" |l <25,|n|<2.4
» Relative isolation <15%.
* Missing transverse energy (MET)
= using calorimeter®tracking
= MET > 30 (20) GeV (in ep+X)
« Z-boson veto:
= 76 < Mg, <106 GeV/c?
« Count additional jets:
= anti-k; jets, R=0.5
= using calorimeter®tracking info
" || <2.4, p;>30GeV/c
= 22 jets typical for ttbar
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uu +Jets Candidate Eventi

mm 280 cest Event pasges all cqts of full selection:
| \ 2 muons with opposite charge

¢T=57GeV/C,(P£\ \ L N 2 JetS, bOth W/ gOOd/CIGar b-tagS

b-tagged jet

pr=dscev/en=-120=09 (gnd secondary vertices!)

\\\I\ significant MET (>50 GeV)
!

b-tagged jet
pr=56GeV/c,n=0.7, 9 =0 03 02 -01 0

0.1 0.2

U pr=57 GeV/c,n=-1.4, ¢ = -2.1 Ii i % E?ggﬁ%%%%gﬁ;?ié 22010 CEST
I \ p* pr=27 GeV/c, N = 2.0, @ = - 1.9 03 Lumi section: 160 0
~Di‘muon mass 26 GeV/c o2 2ndary_ a rteX ’ .
/ 60 ellip
01 =
D O, (] .’W-:* 0 3
>
m(m,t) = 26 GEV/CZ -0.1 013
-0.2 0.2 =
Preliminarily reconstr. mass is in the range
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Where are we today 2l

Going through the full statistics collected so far and requiring at least 1 jet b-tagged
(simple secondary vertex tagger with =2 tracks)

WARNING: All following plots are“out of the box”, i.e. no syst., no data-driven
background estimation, yields from sim. etc etc.
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Events

At least 1Jet D- tagged
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Conclusion "R
We are at the Top......

.....and it is just the beginning.
Many thanks

to you for the attention,
to the organizing committees for the perfect organization of this ICHEP10,
to the LHC teams for the excellent start-up of the first physics run at 7 TeV,

to the operations team of CMS (P5, online and offline, computing, validation, dgm etc) for
having been so focused in taking high quality data up to the last available minute,

to the previous Spokespersons and the whole management at large of CMS

to the thousands of people that participated in the fantastic adventure of designing, building,
installing and commissioning the CMS detector and its software and computing
infrastructure.

to the hundreds of young (and not so young) colleagues that spent many sleepless nights in the
last weeks to produce these results,
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Back-up slides A
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® Tracking, ECAL and HCAL
all embedded inside 3.8 T
solenoid magnet

® Muon chambers outside
magnet, interleaved with
iron return yoke

® Precise silicon pixel and
silicon strip tracking
system at |n| < 2.4

® Fine-grained (Moliere
radius ~2 cm) lead
tungstate crystal ECAL
at |n| < 3.0

® Barrel+end cap HCAL
coverage up to |n| < 3,
hadronic forward up to

In| <5

G. Tonelli, CERN/INFN/UNIPI

ICHEP10 Paris

July, 26 2010
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Width of qur rel. residual

107

T T T TTTT T
| ¢ Tracker-only —
- ¥ Global o ]
| A TPFMS
: Y TMR ——

4+
b
¥
==

— = CMS 2008 1

\\\HH‘ | | H‘ \\\\H‘

10 107 10’
p, (GeVic)

Momentum resolution vs

pr with 2-leg muons.

Pairs of Split Tracks

0.06F
0.051

0.04F

0.09F
0.08F

007

CRAFT Latest

|deal MC

Entries 50244
Mean  0.2321

RMS 4441
Entries 80086

Mean 02906 _
RMS 3744

entries / 0.2 TeV

TR w0
Ad (um)

Distance of minimal approach
with split tracks.

400

&
S

200

100

Excellent control of the

% Detailed understanding of detector performanice

momentum scale.

Good understanding of alignment and magnetic field; good description of the
detector. Most of the tracker aligned at what was expected after 10pb* of
collision data. Performance not too far from ideal.

G. Tonelli, CERN/INFN/UNIPI

ICHEP10 Paris

July, 26 2010

m B B 3
| — data |
| = simulation )
| I
A
! LT
i :-lﬁp l
Hir, |
|4 il
0 hikd
T T
i IIITéE‘!JI +i'+! 1
i i
FOVR
[ R | (0ol o | |
-4 -2 0 2 4
o/p[** (1/TeV)

47



Missing Transverse EnNErGy N
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g

. Anomalous Signals in Calorimetersﬂ“l.

In collision data we observe some anomalous signals in ECAL and HCAL
Now reproduced in simulation.

u CMS Experiment at the LHC, CERN

ded 123:26:16.323226 GMT

»Appear mostly in a single crystal
=|n time with collisions but with
wider time-spread (also occur in
cosmics at a much lower rate)
»Caused mostly by deposits in
APDs by highly ionising secondary
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:
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=Appear in 1-72 channels
=Random, low rate,

~10-20 Hz (E>20 GeV)

= Caused by ion feedback,
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=|n time with collisions
=Caused by CV light by
particles going through
PMT glass

partictes:
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Tagging by topology:
At the cluster level the anomalous deposits 1) The anomalous signals tend to be out of

tend to be in a single isolated crystal, while  time and have a much wider spread around
for good deposits energy is typically shared  ipe good timing.

between neighbouring crystals. 2) The anomalous signal’s rise time is faster
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% HF: Topological Criterion /s Tl!l-

Long fibers: extend for the full length of HF

Short fibers: start at a depth of 22cm from the front of HF
HF PMT hits can be identified based on the energy sharing
between the Long and Short fibers using a cut on

R = (E,-Eg)/(E +Eg) and timing information.
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Distributions exponential over 5-6 orders of magnitude

Scan of events in the high tail show no entries from potential ECAL
anomalous deposits. There are a few HF ones, look to be easily
identifiable and algorithms against these are being developed.
Though more work is still needed.
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