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LHC DATA IS POURING IN!

CMS Total Integrated Luminosity 2011 (Mar 14 09:00 - Sep 26 01:19 UTC)
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— Delivered 3.75 fb™'

- Recorded 3.38 fb™'

| ! | ! [

U/NIV E R S IHY -OLF

1) NOTRE DAME



CMS Pagel Fill : 2105 Run: 176309 Wed 14-09-2011 16:16:57 UTC

Che CMS Status LHC Status Beam Energy . Beam1l: 1.5x10'¢ G
- - Intensity 14 \
RUNNING STABLE 3500 GeV Beam2: 1.5x10'" ¥y

History of Data-taking with Stable Beams for Last 24 Hours
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16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 O08:00 10:00 12:00 14:00 16:00
Time [UTC]

fLumi per Fill [1/nb]

® Delivered ® Recorded

Comments Wed 14-09-2011 14:28:02 UTC Sub-System DAQ / DCS Run/Trigger/DAQ Status

Fill Number 2105

Run Number | 176309

LumiSection | 1549
Physics Bit Set | ON

0.1 fb-1is recorded in one fill!!! P L1 Rate [Hz] £ )
L1 Triggers 2147244931

Instant Lumi[E30] 1364.08
__JLumi Rec[1/nb] | 105882.09

Shift Leader in P3: 77705
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RECORD FILL!

CMS Pagel Fill : 2105 Run: 176309 Wed 14-09-2011 16:16:57 UTC

Fill 2105 (Sept. 14, 2011)
» Duration: 16.5 hours
» Delivered: 117.4 pb-!
» Recorded: 113.4 pb-!
» Data Taking Efficiency: 96.6%
» 2.6 times the CMS recorded luminosity for 2010

b ~ Same as Tevatron Run I!

» Approximately 18,000 top pairs produced during this

fll!
CASTOR N DN JLumi Rec[l/nb] | 105882.09
TRG
DAQ
DQM
Shift Leader in P5: 77705 SCAL
HFLUMI
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RECORD FILL!

CMS Pagel Fill : 2105 Run: 176309 Wed 14-09-2011 16:16:57 UTC

Fill 2105 (Sept. 14, 2011)

» Duration: 16.5 hours Need a reliable detector with

» Delivered: 117.4 pb-! excellent performance to
» Recorded: 113.4 Pb-l capitalize on opportunties like this!

» Data Taking Ethciency: 96.6%
» 2.6 times the CMS recorded luminosity for 2010

b ~ Same as Tevatron Run I!

» Approximately 18,000 top pairs produced during this

fall!
CASTOR N DN JLurmi Rec|[1/nb] | 105882.09
TRG
DAQ
DQM
Shift Leader in P5: 77705 SCAL
HFLUMI
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CMS DETECTOR

ey

e

Top physics utilizes most of
CMS detector capabilities
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Both cover

1yl < 2.5

- 1.01 °
£ 1005 CMS preliminary Pixel detector:
S:J‘) 1 r T T YT 7 Number of channels: 66 M

0.995 Sensor size: 100 pm x 150 pm (~1 m? total area)
0.99 Hit resolution: 11.2 pm (trans.), 26.8 pm (long.)

0985 Pixels

0.98
2011 Collision Data

o Strip detectors:
Number of channels: 9.6 M

0.965
096" s, by Ky by iy oy Strip pitch: 80-183 pm (~210 m? total area)
Yor;  'ers Wer 8 isk Clisy Sk o . .
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Barrel (EB)
nl<1.479

o(E)/E (%)

61,200 PbWO4 crystals

2.2 cm x 2.2 cm on face

0.0174 x 0.0174 in n x ¢
25.8 Xo deep

ECAL

Endcap (EE)

1.479 < Inl < 3.0
14,648 PbWQOy4 crystals
2.86 cm x 2.86 cm on face
24.7 Xo deep

Preshower: (ES)

1.653 < Inl <2.6
137,000 readout channels
Alternating Si/Pb layers:
20 cm thick (~3 Xj)

2f -\
- =7 _. A\
r 1 ; ~
B S=2.8 (%) (GeV): : = : _J =" \
i N=0.12 (GeV) S R R AL ] P —— ey Sy | }
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0 50 100 - #| Al \ ¥
p e —
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B0 70 80 90 100 110 20 E d .
m(ee) (GeV/c?) n Cad?
2 2
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HCAL

Barrel (HB) Endcap (HE) Forward (HF)

nl<1.3 1.3 < Iyl <3.0 3.0 <Inl <5.0
0.087 x 0.0871n 1 x @ 0.087 x 0.0871n 1 x @ ~10 Mt
5.8 M1 (in middle) to 0.17 x 0.17iIn M x ¢
10.6 A1 (at end) (for Inl > 1.6) Outer (HO)
~10 M1 nl<1.3
Jet angular resolution Oiisdeiltie

(Ex > 100 GeV):
O¢ = 20 mrad; 0p = 30 mrad

ECAL + HCAL Resolution

Ensure sufficient depth

0-6_I||I T 1 T T 1 II\III\IIII\II 1 T 1 T T 1 ) ‘
0.5 | — [nl<1.4 —
i e HB- HB+
" | ] ’ - “THE+ '
gar 0 e 1.4<|nl<3.0 ] L —_— L
: | HF- 8| — HF+ |
_':‘\ ] J r- f -1 3
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] n X | e
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= 026 " y
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E, (GeV)
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Drift Tubes (DT)

17l < 0.8 (full coverage); 0.8 < Iyl < 1.2 (overlap with CSC)

MUON SYSTEMS

4 tracking stations measure trajectory in r-¢ and r-z

Cathode Strip Chambers (CSC)
1.2 < Iyl < 2.4 (full coverage); 0.8 < Iyl < 1.2 (overlap with DT)

3-4 tracking stations

Resistive Plate Chambers (RPC)
Inl < 1.6; 6 layers in barrel; 3 layers in endcap

Provide fast timing information

Standalone momentum measurement, plus combined with tracker

- --=-- Muon system only

A Y,

—=— Full system

- -o- Inner tracker only

—
T

102

_Il | IIlIII| | | IIIIII‘l

0<n<08

10 102 10°

P, [GeV/c]

K. Lannon

- --=-- Muon system only

37

—— Full system

L~ --o- Inner tracker only L

—
T

1.2<n<24

102

> 10 A1 (first station) to

> 20 A1 (last station):
low punch-through

S

_I| | IIIIIII ] IIIIIII| ]

10 107 10°
P, [GeV/c]
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10.880 m
10.600 m
9.770 m
8.515m
8.260 m
6.700 m
6.500 m
5.700 m

MB 2/4 MB 1/4 MB 0/4 [
| 7.100 m
gL ]
| MB2/3 |
J EFE MB 1/3 VB 0/3 [
| MB2/2 ____MB1/2____J MBO/2 [
=l [N | '
o MB 2/1 MB 1/1 VB 0/1_ [
- - 3.800 m
E Codl
2950 m
- N 2.864 m
1.930 m
HE/1 1.300 m
1.200 m

0 05 1

| —

E€E o
338 (meters)

~— O
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3.880 m
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CMS DETECTOR WORKS WELL

Fraction of Good Channels by Detector

Pixel

Strip

ECAL Barrel
ECAL Endcap
Preshower
HCAL Barrel
HCAL Endcap
HCAL Forward
HCAL Outer
Muon DT
Muon CSC
Muon RPC

90%

\O
N
=

100%
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Strip
ECAL Barrel

ECAL Endcap
Preshower
HCAL Barrel
HCAL Endcap
HCAL Forward
HCAL Outer
Muon DT
Muon CSC
Muon RPC

Q
G SN

JETECTOR WORKS WELL

7}5 ion of Good Channels by Detector

90%

K. Lannon

100%
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LUMINOSITY EVOLUTION

K. Lannon

Lnb s

CMS

3.5
3.0
2.5
2.0
1.5
1.0

0.5

0.
1&!003

Peak Luminosity/Day 2011 (Mar 14 09:00 - Sep 26 01:19 UTC)

L] l ' ! L] !

— Max Inst 3.16 nb~'s™'
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LUMINOSITY EVOLUTION

CMS

K. Lannon

Peak Luminosity/Day 2011 (Mar 14 09:00 - Sep 26 01:19 UTC)

L] I ' ! L] !

— Max Inst 3.16 nb~'s™!

------------------------
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TRIGGER OVERVIEW

To storage at TO
HLT g

Level 1 Trigger:
® Implemented in
dedicated hardware
¢ Information from
calorimeter and muon
system

® Reconstructed objects:
B, /v, T, Jets, MET,
2 Er, Hr

K. Lannon

L1 Rate:
~100kHz

Global Trigger [ Trigger Control System

4 with MIP/ISO bits / 8efy, 8J, 41, ZET, Hy, 12 Ny, E{™S

|_Global Muon Trigger Global Calorimeter Trigger

=R

DT_ N CSC Regional Calorimeter Trigger
Track Finder[ |Track Finder
1 ? RPC T
Local Local noger
DT Trigger CSC Trigger T Trigger Primitive Generators
DT CSC RPC ECAL HCAL HF

Calorimeter Trigger

Muon Trigger

Collision data ~ 40 MHz

18

HLT Rate:
300-400 Hz

High Level Trigger:

® Processor farm
running
software similar
to offline
analysis

e Data from all
detectors
available

* Trigger object
similar to

offline

reconstruction

UNINVERS I'I"Y.:OF
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2 Take advantage of all objects 1n top quark signature to
maximize acceptance: leptons, jets, MET

\I2

— -

L1 Triggers: Single/Double 1, e/y, Quad Jet
« HLT Triggers:
% Single e, 1, Double lepton
2 e/p/T +jets (+MET) (Diftferent numbers of jets)
¢ Multyjet triggers (4-6 jets)

\I/

P~

-—

—

/A

¢ As luminosity increases, make adjustments to control rates:

A
e

% Increase thresholds

A

¢ Improve [D/1so

=

A

Il
N

¢ Combine more objects

C A % UNIVERSITY OF

11) NOTRE DAME
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TRIGGER RATE PREDICTIONS

Predicted and Observed HLT R ates

HLT_R020_MR550_v5

HLT_QuadJ)et70_v6

HLT_Photon26_R9Id_Photon18 CaloldL IsoVL_v5

HLT_Photon26 IsoVL_Photonl8 IsoVL_v6

HLT Mu8 Elel7 CaloldL_v6

HLT_Mu40_v3

HLT_Mu30_v5

HLT_Jet300_v5

HLT_Jetl10_v6

HLT_IsoMu24_v7

HLT _IsoMul2_v7

HLT_Ele52 CaloldVT_TrkidT_v3

HLT Elel18 CaloldVT_CalolsoT_TrkidT_TrkisoT LooselsoP FTau20_v3
HLT Elel7_CaloldL_CalolsoVL Ele8 CaloldL_CalolsoVL_v6

HLT Elel7 CaloldL_CalolsoVL _Elel5 HFL _v7

HLT _Elel5 CaloldVT_CalolsoT_TrkldT_TrkisoT_LooselsoP FTau20_v9
HLT_DoubleP hoton60_v3
HLT_DoubleMu7_v5
HLT_DoubleEle33_v3
HLT_Dimuon7_PsiPrime_v3
HLT_Dimuonl0_Jpsi_Barrel_v3
HLT_DiJetAve240_vb6
HLT_DiJetAvel50_v6
HLT_DiJetAvel1l0_v6

HLT Centrallet80_MET100_v6
LT _BTagMu_Diletl1l0_Mu5_v7

Current trigger table handles
up through 5 x 10%°

CIIl_QS_1

Working on further

Improvements

K. Lannon

20

B Predicted

B Observed
|
=
S
- ° ° °
._l Accurate predlctlons essential
B for optimal planning.
=
—_—
=
0 5 10 15 20 25

Rate [Hz]

UNINVERS I'I"Y.:OF
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R020_MR550 v5 [

b Quadlet70_v6 [

HLT Ele18 CaloldVT_CalolsoT_TrR
HLT Elel7_CaloldL_Calolso

HLT_Ele17_CaloldL N 66()1"0 .

HLT Elel5 CaloldVT_CalolsoT_TrkldT_TrkisoT ¥
HLT_DS
HLT_D

HLT Dil etAve240_v6
HLT _DiletAvel50 v6 [
HLT DiletAvell0 _v6 BB

HLT Centrallet80_MET100 v6 (™
LT _BTagMu_DiJetl10 _Mu5_v7 [l

Current trigger table handles
up through 5 x 1033 cm—2s!

Working on further 0 &

Improvements

ERSITY OF
K. Lannon 21 RE DAME



CMS 23/09/11

Fri 03:27:06

PROTON PHYSICS
STABLE BEAMS

Beam setup & DCS states history

DAQ state

Running

Data to Surface
Sub-System

TRG
CsC

' DAQ

QM
D1
ECAL
ES
HCAL
HFLUMI
PIXEL
RPC
SCAL
TRACKER
CASTOR

Run Number
176959

State
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running

Running

CPU usage
<Accepted>
Rate

Stored events

Rate (kHz)

FRL FED

Lv]l rate
73.580 kHz

Stream

Ev. <Size> kB
512.0 (327.8]

SM streams

No.Events

Rate (H2)

DeadTime(AB)
3.462 ¢

BnW (MB/s)

Stream A
388.90 Hz

Data Flow

HLT <CPU>
68.04 %

3

NanoDST

3.015E+6

7268.48

13.90

Jedag/physics /Run2011/3e33 /v3. 1/HLT/V]

ALCAPO

2.853E+6

6893.37

13.85

POEEEE|  U/C RAMPING OFF

RPCMON

290.741E+3

670.14

11.15

ALCAPHISYM

214 662E+3

486.10

2.98

A

98.081E+3

388.90

124.79

Calibration

43.345E+3

98.63

2.94

EcalCalibrati

43.345E+3

98.63

2.86

Express

7.206E+3

27.31

8§41

TrackerCalib

2.013E+3

0.30

0.02

HLTMON

1.297E+3

4.56

1.69

FaultyEvents

0.000E+0

0.00

0.00

Error

0.000E+0

0.00

0.00

<= 176956 punuuunuuunnnn
= 176957 sunuunnnnnnnnn

- 176555 uunnununununn
= 176957 sunnnnnnnnsnnn)

0.0%

01:27:11 01:37:11 01:47:11 01:57:11 02:07:11
23/09/11 23/09/11 23/09/11  23/09/11 23/09/11

02:17:11
23/09/11

02:37:11

23/09/11

47:11
23/09/11

02:57:11
23/09/11

03:07:11 )3:17:11
23/09/11 /|

/11

03:27:05
23/09/11

R-100.0% 7E+6

6.5E+B
bE+b
S.SE+6
SE+B
4.5E+6
4E+6
3.5E+6
3E+6
2.5E+6
2E+6
1.5E+6
1E+6
SE+5S
0E+0

SIUAAS PIOIS

PreShower HV ON
Tracker HV ON
Pixel HV ON
Phvsics DECLARED

32173061
71.477 kHz

PreScaleindex
#Lv1(CT)
Lvl Rate

Pending Lvl

#Frag. inRU
Max| 640

Min 428

Random ON
Physics ON
CalibCyc ON

62 FEDCRC

FBl occ. %
Max
Min
FBO
Max
Min

Events in BU

<Bv.> 0

Pending Req.
<#P> 36

#Running FUs
10335

1
BnW(MB/s)P...'“‘

3.7E+4 "
——LF—_-

100.00%

EvSize (kB)
512

Reeiv.~Disc,
<Time /Ev.>
85.4
75.7
<FU-CPU>

A | 394.06 Hz |
BnW MB/s> Disks usage lo..loox

| 68 % |
0 ¥ 100

<SM-CPU>

l 185 I

EventRate Hz

| 15913.3 |

| 442 % I
Free space TB
228.8

Stored 6950629

Vv —( { 1

TIERD _TRANSFER ON

UTC time 23/09/11 01:27:06 Local time:

Inst Lumi = 2.8 x 10%° cm2s-!

Geneva 03:27, Los Angeles 18:27, Chicago 20:27,

Moscow 05:27, Beijing 10:27

UNIVERSITY OF
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EXTRAPOLATION TO HIGHER LUMI

Qo
o
o

............................................................................................................................

Al

¢ Max event size must

remain < 1 MB

m

=
‘.c_g N B
o I :
; % 7001 -
Extrapolation looks fine for N T :
e D snal :
expected luminosity A 600 B
; L i i
¢ No single FED T -
. b ~ -
exceeding 2kB/evt @ g : :
100 Hz 3 4001~ B
Tested with tracker in HI 200 E

0 2 4 6 8
Number of rec. primary vertices

2

5¢ No problems foreseen

UNINVERS I'I"Y.:OF
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CMS COMPUTING MODEL

Prompt reco, calibrations, copy

T|er O of RAW and first RECO data

Distribute RECO/AOD,

Tier 1 Tier1 pm Tier1 ¥ Tier1 W Tier1 RG-S EEELY
B storage of SIM

Tier 2 Tier 2 Tier 2

\/
Tier 2 Tier 2

Simulation, user data
access/analysis

User data analysis

UNIVERSITY OF

(1) NOTRE DAME
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CMS COMPUTING IN 2011

Al

¢ Expecting to process > 2 billion events!

S

e Becoming resource hhmited

A

* Fewer re-recos; rely more on prompt reco

2 Simulated > 2.8 billion MC events so far!

MC in 2011: Simulated Events per Month

600,000,000
B Events, total ~2.82 Billion RAW events

480,000,000

360,000,000

240,000,000

120,000,000

June 2011
July 2011

- -— - ~—
- ~— - - -
o o o o o
~ « ~ « Y
b P < = >
@ @ & 2. g
- | = ©

P
= ke =
- w

UNINVERS I'I"Y.:OF
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EVENT SIZE AND CPU

Al

% Event sizes in line with (or
better than) expectations

Al

¢ Time spent in collisions
matches expectations

% Data volume OK

B Seconds in Collision
B Expected

900000

675000

450000 ¢ As lumi continues to increase, challenges increase
% For 10 pile-up
¢ CPU increases by factor of ~2-3

¢ RECO size increases by factor of ~2

225000

_S'_

_S'_

0
March  April May  June July

K. Lannon 97
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MEMORY USAGE

Job statistics -

Switch to 64-bit software
and new ROOT =

Increased memory usage

Preventing full
utilization of available
CPU resources

~
—

K. Lannon

¢ Addressed 1n next

CMSSW release (as well -
as CPU time

improvements)

A
N

Coming soon!

28

# of jobs

W User aver:318.3m max:9.0
B System aver:682.7m max:1.8
W Nice aver:48.4

wmID Wait aver:466.5m max:1.2

last wee

CPU utilization

05 06 07 08

min:50.4m curr:141.8m
min:142.6m curr:812.6Gm
min:484.0m curr:48.1
min:22.0 curr:50.4
min:85.%n curr:443.0m
I IRQ aver:11.6m max:129.2m min:2.3m curr:10.%m
Soft IRQ aver:65.%9m max:147.4m min:2.6m curr:60.8m

02 03 o4

max:73.4

Idle aver:50.1 max: 99, 2

UNINVERS I'I"Y.:OF
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Data processed through propt reco and certified for
analysis in ~ 1 week!

CMS preliminary 2011
Integrated luminosity

All runs until 10 Sep 2011

Delivered: 2742.54 pb™
Recorded: 2532.43 pb™
Certified: 2222.96 pb”

-
L pg (PB7)

m 87 8% collected

data certified good
(all detector
systems perfect)

2000

1500

= 93 49 certified

1000
good for muon

physufs S0
(calorimeters not

required)

1 T s I O O O

= = (=
Q
date

UNIVERSITY OF

1) NOTRE DAME

|
=
]
=
-
=

01 Apr
01 Ju
01 Ju

01 Aug
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% CMS detector, trigger, DAQ, and offline operating

extremely well

\I2.

# Collecting large volumes of high quality data that 1s
certified and ready for analysis very quickly

¢ Growing top sample continues to provide exciting
physics opportunities

« Talks during this workshop will highlight some of the

current results and those coming 1n the near future

QA

Al

¢ Look forward to many great results over the next
year!

- UNIVERSITY OF

1) NOTRE DAME
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