UP QUARK

©000000000000
LIGHT HEAVY

UP QUARK

EPARTICLEZ0

“The UP QUARK
with the DOW

ANTIUP QUARK

Aerylic felt with poly, fill
for minimum mass.

$9.75 ...

DOWN QUARK

@000000000000
LIGHT HEAVY

DOWN QUARK

EPARTICLEZ'0

9000000000000
LIGHT HEAVY

No, it is not a carrot! The
DOWN QUARK along
UARK,

ANTIDOWN QUARK

Aerylic felt with poly fill
for minimum mass.

$9.75 ussuome

®000000000000
LIGHT HEAVY

CHARM QUARK

0000000000000
LIGHT HEAVY

CHARM QUARK

EPARTICLEZ0

Aerylic felt with a
miz of poly beads
and gravel for
medium-heavy mass.

$9.75 russum

STRANGE QUARK

0000000000000
LIGHT HEAVY

STRANGE QUARK

EPARTICLEZ00

“The 2nd generation of

down quark
STRANGE QUARK

weigh

out the same as

in 1965
rylic felt/fiu
poly bead fi

ANTISTRANGE QUARK

Acrylic feltfur wwith
poly beads for
‘medium mass.

$9.75 russome

TOP QUARK

0000000000000
LIGHT HEAVY.

TOP QUARK

EPARTICLEZ 0

BOTTOM QUARK

0000000000000
LIGHT HEAVY

BOTTOM QUARK

EPARTICLEZ(0

Aerylic felt/fleece
with gravel fill for

maximum mass.

$9.75 s

0000000000000
LIGHT HEAVY

Aerylic felt/fleece
with gravel fill for
mazimum mass.

$9.75 wussime




ELECTRON

EPARTICLEZ(0

The ELECTRON is

a fundamental

ying a negative
charge, Its mass is
171000 that of the
smallest atom, It
ates in

The POSITRON is
the antiparticle to the
clectron. Itis so n:
because it

cha tron,
it has a miniscule mass
of 511 MeV. Antimatter

can be described as the
mirror image of regular
matter, so he is the

©000000000000
LIGHT. HEAVY

ELECTRON-NEUTRINO

EPARTICLEZ "0

reverse

Aerylic felt with
poly fill for
minimum mass.

$9.75 rnserm

9000000000000
LIGHT HEAVY

K R
NTI-NEUTRING

The ELECTRON-
NEUTRINO wears a
bandi k b

likes to steal aw,

and is notoriously difficult to
cct. Traveling close to

the speed of light, he is the

most per

matter in the univ

“Trillions of neutrino

passing through ey g

around us, including us, at

“The ELECTRON-
ANTINEUTRINO is the

antiparticle to the

utrino. In
the weak

clectron:

neutron into a proton
while emitting an electron

and an electron-

incutrino. They are also

used to monitor nuclear

reactors in the enforcement

of nonproliferation.

Aerylic felt, vinyl, poly-
Sl
$9.75 russm

Comes with a removable
no-nukes police badge.

0000000000000
LIGHT HEAVY

or minimum mass.

®000000
LIGHT HEAVY

MUON

EPARTICLLEZ00

#000000000000
LIGHT HEAVY

MUON-NEUTRINO

EPARTICLEZ 0

“The MUON is &
short-lived, heavier
version of the

electron. It has the

same negative
charge, but is 200

times more massive
than the electron.

Like its first-generation

sibling lepton the

electron-neutrino, the

MUON-NEUTRINO is
extremely difficult to

deteet (henee the bandit's
mask). Discovered in 1
itis emitted in the deca
about
one-third of an electron.

amuon. Its mass

@000000000000
LIGHT HEAVY

Aerylic felt with
poly bead fill for

medium mass.

$9.75 s

The MUON-
ANTINEUTRINO is 1

lepton like its counterpart,
the muon-neutrino, sharing

Tow, low mass and
spin of 1/2.
Unlike neutrinos,

antineutrinos have

tional and weak ford

derylic fell, vinyl, poly-
fill for mininum mass.

$9.75 oo

LIGHT HEAVY

EPARTICLEZ00

The TAU s a
shortlived (3x10°%
second), heavier
version of the muon
and electron. It has

times more massive
than the electron,

Acrylic felt with

ce
el fill for

maximum mass.

$9.75 russuome

9000000000000
LIGHT HEAVY

TAU-NEUTRINO

EPARTICLEZ0

Like its sibling leptons the

electron-neutrino and
muon-neutrino, this checky
little devil, the
TAU-NEUTRINO, is
extremely difficult to detect
(hence the bandit’s mask),

d in 2000,
it is about 100

Discove

times heavier than

TAU-ANTINEUTRINO

The TAU-ANTINEUTRINO

is a lepton like its counter-

part, the tau-neutrino,

sharing its neutral charge,
Tow, low mass and
spin of 1/2.
Unlike
neutrinos,

antineutrinos have

like neutrinos, they intera

only through the

al and weak forees.

derylic felt, vinyl, poly-fill
Jor mininum mass.

$9.75 s

9000000000000
LIGHT HEAVY




K 2 Hl'm the finalization
~ -ofthe CMS detector

, a( 11yeats olwork

=

-




Portugal in CMS

Letter of Intent - 1992 Technical Proposal - 1994

CERN/LHCC 92-3 CERN/LHCC 94-38
LHCC/I1 LHCC/P1
1 October 1992 15 December 1994
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P. Bordalo, C. Lourenco, R. Nébrega, S. Ramos, J. Varela
JINR, Dubna, RUSSIA

The Compact Muon Solenoid

Technical Proposal
P. Akishin, S. Andreev, A. Bel'kov, M. Bondila, V. Chalyshev,

Laboratério de Instrumentagao e Fisica Experimental de
Particulas, Lisboa, PORTUGAL
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R. Nobrega, S. Ramos, S. Silva, J. Varela
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FE:] André David - LIP, Lisbon

“since 1992

R. Alemany-Fernandez

A. Almeida
C. Almeida
N. Almeida
J. Augusto

T. Barata Monteiro

L. Berger

P. Bordalo

M. Calha

N. Vaz Cardoso
O. Dias

M. Ferreira

M. Gallinaro

J. Gomes

P. Gomes

F. M. Goncalves
M. Husejko

A. Jain

M. Kazana

N. Leonardo

C. Lourenco
E. Machado
J. Martins

A. Mishev

J. Morgado
M. Mota

S. da Mota Silva
P. Musella
A. Nikitenko
R. Nobrega
G. Ordénez
A. Pierce

V. Popov

P. Q. Ribeiro
R. Ribeiro
S. Ramos

J. C. Silva
S. Silva

P. F. da Silva
M. Santos

LIP participants to CMS

H. Sarmento
J. Semiao

|. Teixeira

J. Teixeira
G. Varner

l. Videira

J. Varela

47 persons
since 1995
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CMS is...

4 Tesla superconductor solenoid AL

160 Institutes

Excellent muon detection
« multiple detection layers

Crystal calorimeter

« the best possible photon and electron
measurement

Charged particle Si tracker

« the most reliable technology

Hermetic and compact detector
« essential for neutrino identification

Material cost ~ 400 MEUR
In project since 1992

André David - LIP, Lisbon Professores no CERN - Sep 2009 7




Trigger and data acquisition

* Proton bunches collide in CMS every 25ns
(~ 40 million times per second)

« Each collision produces ~ 1 MByte of data

* The trigger system decides (in ~ 3 ps) if the collision is
to be kept

« 107 trigger rejection factor

early data volume ~ 10° GByte = 1 PByte




Level 1 Trigger
= Dedicated processors

= Equivalent processing power of
50 000 PCs

100 MByte/s

High Level Triggers
= PC farm with 5000 PCs

One of the most complex electronics systems ever built !

B André David - LIP, Lisbon Professores no CERN - Sep 2009 9
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Transverse slice
through CMS

Silicon
Tracker

Electromagnetic
Calorimeter

Hadron
Calorimeter

and u* in the barrel

Key:

Muon
Electron

=== (Charged Hadron (e.g.Pion)

Superconducting
Solenoid

Photon

- Neutral Hadron (e.g. Neutron)

[ron return yoke interspersed
with Muon chambers

5m
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<LIP-CMS> - an average

apm !

i

A
i
my

| Aimeida J Varela

CERN
?ech Postdoc' Tech ;

Trigger DAQ Trigger DAQ Trigger DAQ
Physics Physics Physics Physics Physics

Hardware - Hardware

* 16 persons presently involved
* Recent reinforcement: L. Raposo (MSc)

André David - LIP, Lisbon Professores no CERN - Sep 2009 12







Main responsibilities since 2000

W VAP P G L‘lt:{'f.':
ECAL

« Data Concentrator Card

made in LIP
« ECAL DAQ software

e (Calibration test beams

« Commissioning and testing of the detector

» Off-detector electronics integration and test system
* Non-event data monitoring system

=+ Trigger

_
~
<

.
S
S

=,
-
-
-
-
=
-
S
o
——
-
=
==
Sc
—
=

\
=

20
2

e Synchronization Link Board
& « ECAL trigger pattern tests
i « ECAL trigger cabling

« CMS posts held by group members

« CMS Trigger and DAQ Project Manager (J. Varela)
« ECAL Electronics Coordinator (J.C. Silva)
« ECAL DAQ Coordinator (A. David)

Professores no CERN - Sep 2009 14



LIP in CMS top management

' CMS

Spokesperson
and deputies

l Trigger and

DAQ Project
Managers

Tracker
Project
Managers

' Upgrades

Project
Managers

ECAL Project HCAL Project
Managers Managers

Muons Project
Managers

Commissioning
and Run
Coordination

Technical
Coordination

Trigger Offline Computing Physics
Coordination Coordination Coordination Coordination

André David - LIP, Lisbon Professores no CERN - Sep 2009
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LIP in ECAL management

André David - LIP, Lisbon

' CMS

Spokesperson
and deputies

ECAL Project
Manager

Technical Trigger and Run
Coordinator DAQ Coordinator

F

Detector Upgrades

Performance

Professores no CERN - Sep 2009 16




LIP in ECAL DAQ and Trigger
ConfDB @

pvss ~ CondbB m ; ;
i Shifter |

@ ECAL FM-{RCMS | s
g : i

L)

SLB Sup
————— %
LGS L)

A
SRP Sup | == \
NS

A 9 / ™\ E
DCC Sup_ o '(!OC8|DAQ)—’|008|DQM

A —

ECAL DAQ team SYENE] -




LIP in CMS operations

DAQ Shifter

André David - LIP, Lisbon

hﬂ“"’““

L1 Shifter

l CMS Run

Coordinator

l CMS Run

Field

Manager

Shift Leader

DQM Shifter

DCS Shifter

Physically at Point 5

Sub
detector
Shifter

Professores no CERN - Sep 2009 18




LIP in ECAL operations

ECAL Run
Coordinator

EB+EE Run
Field

Manager Physically at Point 5

ES Run Field
Manager

.
EB+EE+E&®
Shifter @

@ )
gos | |
\J
Q-a“‘“’“ PCAL DAQ ECAL Trigger
{ expert on call expert on call

On the phone

[
gL\ W
\“$ ECAL DCC ECAL SRP ECALTCC ECAL SLB
expert expert expert expert ‘\05
yose S

CMS, Eii“
/ A PSS

=S André David - LIP, Lisbon Professores no CERN - Sep 2009 19
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An overview of the ECAL readout

O ~3000 %\ =

o 1.~ . e

RS - - _‘d

SO | =

o | D Front-End: bits -

> ] to light o

PbWO: energy Very Front-Epd Trigger Data
to light current to bits

APD/VPT:
light to current

Crystal Data

CCS=Clock & Control System
DCC=Data Concentrator Card
TCC=Trigger Concentrator Card
SLB=Syncronization Link Board
SRP=Selective Readout Processor
TTCci=Trigger Timing & Control
CMS Interface

DAQ
~_ Trigger
System

André David - LIP, Lisbon

Trigger
___________ Data

n ' A N fpiisiny \
o < P | i
c | Barrel NV / &
D | | SuperModule : Clock e
5. x36 ~/ And L1A
(@) ) LS . - J
g ¢ . SR Flags
O | JA— N Hollnlo]ofo

| Endcap | LBISLBSLB )

. | 40° Sector x18 )
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An overview of the ECAL readout

O] ~3000 =

o |7 1 )

RIS e - - .‘d

> - I, . E <

a “:‘ = . | o)

¥ o~ L1 Front-End: bits -

o] to light o

PbWO: energy Very Front-End Trigger Data
to light current to bits

APD/VPT:
light to current

Crystal Data

CCS=Clock & Control System
DCC=Data Concentrator Card
TCC=Trigger Concentrator Card
SLB=Syncronization Link Board
SRP=Selective Readout Processor
TTCci=Trigger Timing & Control
CMS Interface

DAQ
~__ Trigger

System

André David - LIP, Lisbon

Trigger
___________ Data
% "Class. | {—— :
= ___,,,/ & .
= Clock H Y|
50 x36 / And L1A ;
(@) LS - .
g 1 | . SR Flags
g SN Qv ofolo] |
LD) SILILO |
| Endcap | LBISLBSLB )
. | 40° Sector x18 )
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FER ™. CCS=Clock & Control System

An overview of the ECAL readout

1 ~3000 N S DCC=Data Concentrator Card
i - - TCC=Trigger Concentrator Card
,_I : D— O SLB=Syncronization Link Board
| ¢ = ~ _8 SRP=Selective Readout Processor
g ’_: :l O TTCci=Trigger Timing & Control
o -—I :‘ | (&) CMS Interface
y o~ 1+ Front-End: bits c
] | to light @)
PbWO: energy Very Front-End Trigger Data
to light current to bits 99 DAQ .
APD/VPT: - Trigger
light to current System

Crystal Data

Trigger
___________ Data

7)) ' L 7N\ Ol | . | Ao \
= ' |
cC Barrel O\ 3
> | |SuperModule |
"5 ‘ x36 .
o e =0 L0 O U Y- J
-O s
o |
o 4

i |  Endcap J l

. | 40° Sector 18 )
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An overview of the ECAL readout

FER ™. CCS=Clock & Control System

! ~3000 \\_ S DCC=Data Concentrator Card
i - t‘) TCC=Trigger Concentrator Card
; : D " SLB=Syncronization Link Board
il : 8 SRP=Selective Readout Processor
"_: :l O TTCci=Trigger Timing & Control
P .;:_ : . ) TMS Interface
e : ‘:| Front-End: bits c —\“\‘\?
b i to light e “‘“ﬁe
PbWO: energy Very Front-End T Dht
to light current to bits rigger bata DAQ .
APD/VPT: Trigger
light to current System

Crystal Data g’/ ---------------
Trigger
R Data
(W — .
c | Barrel N\ D | &
> | |SuperModule | | Clost ||
5 . x36 7ontd L2
(@) a0\ Y LS - 95
B/ | \ SR Eiegs
cqz) | Q S QO[O0 |
RIS 2L 19
| Endcap | " LBISLBSLB
i | 40° Sector 18 )
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141 the finalization
—-of the CMS detector




2006: first closure of the CMS exenment

R\ |

ST s
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2006: Magnet Test and Cosmic Challenge

Ny ulh . . 3 -4 \ 0 R =

]

i i‘ " R S Muon chambers

t
'

b g - | e
"“‘ 4 i ; ) - /8 5 ¥y

’
»

-
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2006/08/27: run 2605, Event 3981,B=3.8 T
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Assembly of ECAL barrel supermodules

,ﬁ Submodul

'/2x5 crystals” 4

Module
- »400 crystals

‘Supermodule -
1700-cryStals

Total 36 Supermodules
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Assembly

assembly problem

André David - LIP, Lisbon Professores no CERN - Sep 2009




Summer 2006/7 ECAL barrel calibration

*3 - First operation of the

e —'E - @ i trigger electronics of the
g bk bl | ECAL

36 ¢ )
&’:‘ -aﬁ“»"““
\~ zi

\\\

¥

Large fraction of ECAL
barrel intercalibrated with
electron beam

EUs Yoy

e T

All ECAL barrel collected
cosmic muon data

{E,H}CAL combined
performance test beams
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Beam structure using the tngger electronics

CERN AB-OP
measurement
140

‘|||IIIIII|||||||||||||||||||........_
Bunch
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Bunch structure measured at TT=59 by SLB 742
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Beam timing analysis using trigger electronics

Time structure of the trigger primitive distribution: T = 23.1 us (SPS revolution)

Contents of the accumulator for the Trigger

Tower under the beam
Measure of distance between bursts (1) |

Corr(Ab)= gh (b (b +Ab)

Self correlation histogram |

1

—
ow

h,(b)h (b+Ab)

10§\b
b=0

-
(=]
©

_'E"T"j"':i"'I"'E'"E"'i'"j"']"'I"'.t'"i"'|"']"'i"'i'"i'"l"' L
800

‘CMS/ Eii“
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Barrel OD electronics triplets in the
CMS Electronics Integration Area (904)
January-March 2007

Selective Readout
Processor installed in
CMS

October 2007

(m

André David - LIP, Lisbon

o
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-

«— RH5(TTS)

BUS CTRL

Optical Inks ( Tower flags) —

LVDS(TTF, TF) -

«— CKkIL1AB-Go

L

— — 7 c—

« Sink64 (Event)

BUS CTRHL

BUS CTRHL

« Qptical links {(Action flags)

|

Vitesse electrical links (TP) —

« Qptical inks (TP,

< Qptical links (FE ) ata)

« Qrbit, L1A

— OPT. SPLITTER
BUS CTRL

«— Qock, L1A and B-Go's

Professores no CERN - Sep 2009

36




April 2007: ECAL OD electronics integration

N T T R B Integrated tests of Data,
- RE e i Trigger and Control cards

N i 1
1T - M prior to installation

=\ 12 crates with 110 cards
"ol intensively tested

>10 hours of continuous
testing per crate

3
,

0
5
-

|2
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Cablp g the ECAL to the Calorimeter Trigger

« ~500 cables to
connect the ECAL
Trigger outputs to
the Regional
Calorimeter Trigger




igger

]
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Cabling the ECAL to the Calorimeter Trigger

{ u
, ———
e ————————

§ ’ '/ “ = | ° ~ 500 cables delivered with
/ ) q & |

the wrong screws

e ~1000 screws had to be
changed...

‘
| ‘
. | | n
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Touch down !
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ECAL Barrel installation

central barrel:
* Front-end functionality
« Data acquisition functionality
 Trigger primitive generation functionality

« Sample logbook entry

1) Token rings - OK

2) I2c devices access - OK

3) HV - TT57 and TT58 draw high current (~200uA),

this problem has appeared on the floor, current was 50uA.

4) DCU - OK, except channel 1427 (TT58) has high APD current (~200uA)
except APD temperature TT9, cry245 bad DCU measurement (known from floor)
except APD temperature TT57, cryl1441 bad DCU measurement (~15 C, known from floor)

6) Pedestal run 1591 - OK, except
ch 1427 (TT58) is noisy (RMS12=41.2),
ch 115 has rms6=1.8 rms12=4.2 (new problem)
all MEM box channels are noisy in gain 16, as before

7) Test pulse run 1592 - OK, except channel 331 (TT15);

it had big HV current and has been disconnected from the HV in 867
8) Pedestal HV off run 1593 - OK, except channel 331 (TT15) as explained above
9) Trigger links - OK
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ECAL Barrel installation half-way

.

i
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July 2007: ECAL barrel fully nstalled
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August 2007: muons seen in the ECAL

CMSSW Visualisation

File View Window Event Debug Help
Jgaflea NS08 LELERSN L NI
| Untitled Document Data Gl B i ta ERRITE R g’ﬂ’g|

CMS Event and Detector

Object
~Magnet

‘"HCAL Event
~Hcal Barrel and Endcap ... i.:

Emax = 0.9 GeV

I ——

Emax = 0.8 GeV

*Hcal Forward Digis
7*Muon DT Event

--DT Digis

“Wheel -2
“Wheel -1
“Wheel 0
“Wheel 1
Wheel 2 sao1s0.alpp— I 1] 30.0/0.2 fps
~DT Hits
~DT 2DSegment (No information)
~DT 4DSegment -

-DTs

' Trigger provided by the

“Wheel -1

Event Data Collections Drift Tube (DT) detector

Full Tree

Run # 17220, event # 347
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Sep 2007: ECAL final cabling

36 Supermodules tested with final optical fibres:
* Front-end functionality
« Data acquisition functionality
« Trigger primitive generation functionality
« Laser monitoring system functionality

Tests also repeated after Tracker cabling

Sample logbook entry

EB+13 SM35 LASER test, DCU test
after Tracker coverage:
++++++++++++++H+H AR+

Laser - HV=gain 50 , Side A run 31147 Ampl ~ 1700-2200 ADC counts -
a channel on TT24 is masked (Ampli was ~60% at B867)

Side B run 31151 Ampl ~ 1800-2700 ADC counts
crystal 1023 on TT41 is masked, known dead from B867 (disconnected from HV)

In this moment condition database is not reachable so we can not go in more details about channels low.

DCU run ok - thermistor on TT60,67,68 are dead and LVR low (~3.85V) on TT37-38-41-42 and 61-65-66
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Nov 2007 barrel read for tracker
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Dec 2007: tracker inserted in CMS
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About real magic and magic that is real

6/17/87 (Delhi)

“I'm writing a book on magic,” | explain, and I’'m asked, “Real
magic?” By real magic people mean miracles,
thaumaturgical acts, and supernatural powers.

“No,” I answer: “Conjuring tricks, not real magic.”

Real magic, in other words, refers to the magic that is not
real, while the magic that is real, that can actually be done,
is not real magic.

Lee Siegel, Net of Magic (p. 425)
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About real data and data that is real

6/01/09 (Geneva)

“I'm writing slides on data,” | explain, and I’'m asked, “Real
data?” By real data people mean high-energy collisions, SM
physics and BSM physics.

“No,” | answer: “Cosmic muon data.”

Real data, in other words, refers to the data that is not
real, while the data that is real, that can actually be
analyzed, is not real data.

This talk offers data that is real, not yet real data.

R André David - LIP, Lisbon
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September 3, 2008 at 20:30

Professores no CERN - Sep 2009




Last year beams in the LHC

o September 7

« Beam 1 on collimators
(upstream of CMS)

« September 10 (D-day)

« Beam 1, then Beam 2
circulating
(hundreds of turns)

o September 11

« RF capture (millions of orbits) ‘
 Beam halo through CMS it Beam 1, E = 450 GeV
« Beam-gas events . *

About 40 hours of beam 0 CMS Trigger and DAQ
at or through CMS fully functional: millions of

- All systems ON except Tracker beam events recorded
and Solenoid
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Beam Splash Event Display

' - A IFE
ACAL energy

o Sl VITOnN chnarmoer nics

2 W W] André David - LIP, Lisbon Professores no CERN - Sep 2009 56




»
o 7500 ]
S i O .,
©
46 # 7000 NG _
) - A\
‘ ol s _ | o~ ' ;
01 Q2 @3‘L D! D @4[ = 65000 &L
TAS  MOXA  MOXB MOXADF] MBI TAN || P1. _M‘ C MOY| (|} :
14 L LH[ R T £ | .
18] kr VA AL KRN 1 Q.ﬂﬁj_,”,. e)) :
5 19‘01;365 LA47 BT )l.l?‘ A Q45 B2l '-6 5500
S
I+ ; .
Bea B D D 5000¢ | %103
S 2305 TCTH: nosition of beam mteract 100 120 140 160 180
Q | . position O eam interaction .
= E e TCTV: 2.1 m downstream ECAL total RecHit energy (GeV)
a 220:_ TAN: 6.8 m downstream 5 1200
o <> TCLP: 4.3 m upstream it B ‘ po 6.518 £ 0.002 ‘
€ 210= XRP MBRC: 5.3 m upstream oy -
W - E 1100
- - ® L
g 200— 2 B
wm = & 1000
190F f
L E’) L
C 900
180 g T
- e -
170 g 800[
C fos] L
- - C
1601 S 700
- T B
150 6001
: vx,.".; _||||I||\I\\l\III|III\‘I\I\lllll‘ll\l‘ll\lllllll\
140= .44 O T T T A 90 100 110 120 130 140 150 160 170 180

0.7 0.8 0.9 1 1.1 1.2 ECAL Barrel Energy Equivalent [TeV
And BLM measurement (normalized to average) Professores no CERN - Sep 2009




Splash synchronization of calorimeters

* In splash events all channels
fire

e synchronize in one go all the
calorimeters

* time of arrival follows
geometry
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Cometh September 10
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Circulating beams

Measure P1:skew(C1,C2) P2.skew(C1,C3) P3:skew(C2,C3) P4:.delay(C1) Pa:delay(C2) PB:delay(C3)
value 367.655ns 377.189ns 9533 ns 25150918 ps 25518538 ps 25526577 us
mean 367.33619ns 376.94584 ns 9.60965ns 2515108227 pys 2551862957 ps 2552678251 us
min 366.981 ns 376.819ns 9.406 ns 25150918 ps 25518435 s 25526577 us
max 367.655ns 377.189ns 9.930ns 25151212 ps 25518746 ps 25526972 s
sdev 161.67 ps 115.05 ps 150.70 ps 10412 ps 121.83 ps 154.09 ps
num 25 5 5
status v v
T2 C sfTrigger

MNorm.

-?40' mY ofsi]

cMS I“
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First RF capture [

Bx wrt. orbit signal
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From the CMS Album
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Beam Halo Muons

Beam Halo: muons outside of beam-
pipe, arising from decays of pions
created when off-axis protons scrape
collimators or other beamline
elements

CSC Hit Distribution from Beam Halo Events

600 -400 200 0 200 400 600 .600 -400 -200 0 200 400 600 .600 -400 -200 0 200 400 600 -600 -400 -200 0 200 400 600

LHC Tunnel

_ Profile
o sl
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From the CMS Album
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From the CMS Album

748, Event 8894786 LS 160 Orbit 1672631 16, BX 1915
Rug 66 1\{\ E
Eveni\8894 ¢
N\ 86, LS 16051
> 80-Orbit 1672¢

Run 667
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Tracker Barrel Alignment

* Mean of residual distributions (cm)
« Sensitive to module displacements

* Only modules with 30+ hits considered
* 96 % TIB, 98 % TID, 98 % TOB, 94 % TEC

« HIP algorithm: TIB RMS =26 um, TOB RMS = 28 um

‘ Distribution of the Mean of the Residuals for TIB | ‘ Distribution of the Mean of the Residuals for TOB |
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After the cosmic campaign
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Preparing for collisions

WEB-BASED

¢

MONITORING

Started Up-to Days (hours) Live Time||PlayTime |Infra.Down ||Eff_tot |Eff(-PT)||Eff(-PT-Infr)
mo.day time | mo.day time ® (hr:min) | (hr:min) || (hr:min) (%) (%) (%)

|Fri 0724 07h|[Tue 09.01 13:30| 40 (765.5)*|  549:03| 76:00%|  48:16%| 717 74| 80.2

Efficiency vs Date

CRAFTO9
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07/24/09 07/28/09 08/01/09 08/05/09 08/09/09 08/13/09 08/17/09 08/21/09 08/25/09 08/29/09

Date

André David - LIP, Lisbon Professores no CERN - Sep 2009




Summary

 Portugal has an |mportant role in CMS

* E ndo so.. —

”~

-
* The LHC start is-here
s Seraque é Qegta:?
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