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MiooHHbIN geTtekTop C

The CMS Muon detector is made of 3 different
sub-detectors to ensure redundancy and

CMS
robustness: A Compact Solenoidal Detector for LHC
-nm_mmum [och coenE=RE| ITF&WI | | CRYETALECAL | [Heac]

Drift Tubes (DT) in the barrel region

+ Cathod Strip Chambers (CSC) in the endcap
region and
Resistive Plate Chambers (RPC) as dedicated

trigger detectors in both the barrel and the
endcap




o \ H({150GeV) — Z°7% — 4u (event B)




PacnonoxeHve MIOOHHbI
TopueBOro geteKkropa

396 CSCs, not counting ME4/2
e 144 Large CSCs (3.4x1.5 m2):
72 ME2/2 chambers
72 ME3/2 chambers
 Small CSCs (1.8x1.1 m2):
72 ME1/2 chambers
72 ME1/3 chambers

e 20° CSCs (1.9%1.5 m2):
36 ME2/1 chambers
36 ME3/1 chambers
36 ME4/1 chambers

Precision (trigger):

Each CSC: 6 planes dri —1 mm
Each plane: 2d-readout dr ~1cm
dt —4ns

~2,000,000 wires

—6,000 m?2 sensitive area Precision (offline):

drj —~100 nm




CSCs will

+ satisfy the performance
requirements,

* while operating in the
CMS/LHC environment

cathode with strips
4 avalanche wires

——— plane cathode

MooHHana kamepa TopueBor

Conceptual design of a CMS EMU CSC

Wires trapezoidal chambers
gy length up to 3.4 m
§ width up to1.5m
6 planes per chamber
9.5 mm gas gap (per plane)

6.7 to 16.0 mm strip width
strips run radially to measure
p=coordinate with ~100 um precision

50 pym wires spaced by 3.2 mm
5 to 16 wires ganged in groups
wires measure r=coordinate

gas Ar(40%)+C0,(50%)+CF ,(10%)
HV~3.6 kV (Q_, . ~110C, Q__ ~140 fC)

cathode anode




OcCHOBHbI€ 3Tanbl NpoekK
MIOOHHbIX kamep B [NUA

...-1999 - paspaboTka gn3alHa U TEXHOJIOrMU, NOAroTOBKAa NOMELYEeHNIn
2000, BecHa - cbopka npoTtoTunoB kamep ME2/1 n ME3/1 B ®epMmunabe
2000, oceHb — oTnpaBkKa o6opyaosaHus ns ®epmunaba B MNNAOD

2000, pekabpb — HaYano npepnpoussoacrsa kamep ME2/1 v ME3/1
2001, vroHb — Production Readiness Review

2001, Hos6pb — Hauano paborbl PNPI CSC Factory n npoussoacrtsa ME2/1 kamep
2002, mapT — Ha4yano pabotbl PNPI FAST Site n TeCcTupoBaHuUsi Kamep
2002, vronb — 3aBeplueHue npoussoacrtea ME2/1 kaMmep

2002, okTtaabpb — Hayano npoussoacrea ME3/1 kamep
2003, uronb — 3aBeplueHue npoussoacrea ME3/1 kaMmep

2003, okTtaabpb — Hayano npoussoacrea ME4/1 kamep
2004, aBrycrt — 3aseplueHme npoussoacrea ME4/1 kamep m pabotbl PNPI CSC Factory
2004, Hosf16pb — 3aBepLIeHne TeCTUPOBaHUA KaMep u pabotbl PNPI FAST Site

Bcero nsrorosnieHo u otnpassiieHo B CERN 120 MIOOHHbIX kaMep, U3
KOTOPbIX 114 coObpaHO C 3/1IEKTPOHUKOUN U TECTUPOBAHO




Production Readiness R
CSC Factory in June, 20




OpraHu3auus npom3BoACTBa
Kamep TopLieBOro eTeKropa

CSC parts, critical tooling

»
>

108 CSCs

Fermilab

procurement

Assembled CSCs

all panels

396 (

CSCs 144 CSCs

FAST Site
final assembly
system tests
108 CSCs
UFE
FAST Site
final assembly
system tests

FAST Site
final assembly
system tests
72 CSCs

CSC parts, critical tooling

144 CSCs

IHEP
FAST Site

final assembly
system tests
144 CSCs

CERN

ISR Site
pre-installation

SX5 Site
installation

(GRS ] =e[sHll COmmissioning

396 CSCs

production rate:

396 CSCs

—~1 CSC/week at all sites

production: —3 years





















PNPI CSC Factor
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FAST Site Tests/P

Broken wires
HV connectivity

Gas leak (twice) Black—manual test

Long-Term HV Test (2+ months)
Gas gain uniformity and exposure to radioactive source B I ue—assem bly p rOCEd ure

Mechanical Assembly Red_FAST-DAQ fest

Water leak

LVDB check

Slow Control Test (ALCT, LVMB)

10 HV-on qualitative test

11 AFEB counting noise, after-pulsing, interconnections (3600 and 3800 V)

12 AFEB connectivity, cabling check, cross-talks

13 AFEB threshold calibration, analog noise

14 AFEB-ALCT time delay calibration

15 CFEB noise, SCA pedestal uniformity, readout cross-talks

16 CFEB connectivity, cabling check

17 CFEB pulse timing, quality, near-strip and long-range cross-talks, gain calibration
18 CFEB comparator counting noise (3600 and 33800 V)

19 CFEB comparator threshold calibration, analog noise

20 CFEB comparator timing

21 CFEB comparator logic check

23 CFEB comparator offsets and analog noise: (n+1)-(n) and (n+1)-(n-1)

24 Chamber gain map and HV offset calibration

25 ALCT self-trigger: k/6 rates at normal and high-rate background conditions
26 CLCT self-trigger: k/6 rates at normal and high-rate background conditions
27 High-Statistics: plane alignment, resolution

28 ALCT and CLCT 4/6 rate vs HV (plateau)

©CooO~NOOULE WN B




S——




est 4: HV long term test
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1 month min under HV=3600 and up
1 month under HV=3800 V
look for continuous over-currents (1 uA) and trips (10 uA)
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nventory Database

BOARD FLOWW AT FAST SITE

board_type ALCT -
I date fr z001-09-01 I date to zZ003-05-26 o @
FAST Site report_type [ Gembata |

I
INSTALLED

date action bioard_# m===============—=—=—=m========= SUMMARY —============4

422

boardtype |

SUrRAR SR

ALCT  Z2003-04-09

20053-03-16

424

IMNSTALLED

AaLCT
£2001-039-01 : 0 on hand, 0O on shelf, 0 on csc@fast

20053-05-06 407

INSTALLED

ALCT
from Z001-09-01 to 2003-05-26 :
11 received, 0 sentfor repair, 0O sentto CERM

aLCT z2003-04-28 INSTALLED

Z003-04-21 IMNSTALLED

2003-05-26 : 11 on hand, 0O aon shelf, 11 on csc@fast

2003-04-15 IMNSTALLED

2003-04-04 IMNSTALLED

2003-03-14 IMNSTALLED

2003-04-04 IMNSTALLED

Z2003-03-31 IMNSTALLED

2003-04-02 IMNSTALLED

I print I back to prewv. menu exit
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Event Display
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Event Display

RUN 4045 EVENT 11404
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Event Display
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Event Display

RUN 4045 EVENT 11823
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Event Display

RUN 4045 EVENT 11943
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Event Display

RUN 4045 EVENT 12124
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Event Display

RUN 4045 EVENT 12380

STRIPS

L]
L]

Layer 1 '3

[
L=
pe Ll

o]
oo |
ac_|

o

1
i)

T
b2 -1

Sunod D0y

aoc |
pr 3L

=
aoo

aac

Layer &

=}

a0 in 4G 50 il 70 80
Strip Humber

1n

WIRES

Wire Group Mumber

Loyer 1

Layer &

B4




Event Display

RUN 4045 EVENT 12629
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Event Display

RUN 4045 EVENT 12816
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Event Display

RUN 4045 EVENT 12944
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Event Display

RUN 4045 EVENT 13413
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Event Display

RUN 4045 EVENT 13740

STRIPS

00

Layer 1 200

[+
2o

[=]
126

00

B
=

oo
o

160 o

Sunod D0y

=
FaC

|l
Layerd ..

1o

o

=}

a0 in 4G 50 il 70 80
Strip Humber

1n

WIRES

Wire Group Mumber

Loyer 1

Layer &

B4




Saving Results
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[F] Database - Netscape 6

' Fil= Edit “iew Search Go Bookmarks Taszsks Help
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Fast Site at PNPI
(DRAFT)

. Status CSC ME2/1 Test result
|+ Status CSC ME3/1 CSC

* Iy Eesults

L3

+« Problems

Vealarzire Selimov

Petersburg Nuclear Physics Institute (PINPTL)
Gatchina, Leningrad district
188350 Russia

—(o— I | Document: Done
g £ 0 2 B2 Buzinesz « Tech =

Fun = Interact =




Problems

# Date CSC# Object Brief description Action Comment
| ME2/1-26 | 001
I |27-Feb2002  |MEZ1-36 |[D60#3%  |Hete replaced with #585 Eoijf:;hé“ conclusion: it was broken
2 [BMw203  [MENI26 |CFEB#M0 | Comparators teplaced with #5091 |
] ME2/1-22 [ 002
3 PMadD  MENLZ AFEBMIOD et [2faled _ _
r Ma203 | | |NEW softwae for DAQ V4R3M
] ME2/1-07 003
T 19-Idar-2003 ME21-26 | Cable TL3 grounded replaced

CSC-CFEB
- ME2/1-11 [004
6_ 31-Mar-2003 ME21-07 | LVME#OEE test O failed, wrong curtent for 3 3+ replaced with #092 | Hete

CFEB_5

7 iapen | | |NEW lisas_test_manager(l2-Ma) | |
8 |wapeaz | | |NEW software T4R4M | |
0 Aps203  [MENLT CFEB#SU  test 16 teplaced with #201 | Hee
10 [08-Aps2003  |MEO7 CFEB#S® test 21 comparators teplaced with #2%6 | Hee
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OTNpPaBKOMN B

NocneaHaa MIOOHHaA KaMepa nep
CERN




ISR Organiz

EMU
M anagement
| SR M anager Deputy/Infrastructure
P.Levchenko R.Breedon
Shipping/Receiving TestsA | nfor mation HV Cables
S. Otwinowski/B.Lisowski| |A.Petrunin/B.LisowskKi Stor age/Pool B. Lisowski
(Database,
CSC Handlin§™| ™ TestsB Inventory, WEB) ew Clear
A.Baldychev/A.Vorobyev| | V.Sulimov/K.He | \orobiev V. Andreev/K .Heg
: : V. Andreev
Tooling Allgnment- DCS Cables
A. Vorobyev R. Breedon/A Petrunir Refezaenielieoned
Safety Repairs LV Cable
A. Lanaro/P.Levchenkg | TBD (case by case) SHCRILLEE L




1.Peter Levchenko
UCLA

1.BoLiu

2.Bohdan LisowsKi
3.Christina M atthey
4.Stanidaw Otwinowski
5.Valeri Andreev
6.Xiaofeng Yang
7.Mikhail Ignatenko
Ucb

1.Richard Breedon
cMuU

1.lgor Vorobiev

2.Nikoaly Bondar
3.Alexander Goliahc

PU
1.Adam Bujak
2.Imre Pal

PNPI

1.Alexander Baldychev
2.Alexander Shchetkovskiy
3.Alexandr e Denissov
4.Andrel Vorobiev
5.Anatoly Petrunin

6.L eonid Chipunov
7.Vitaly Lebedev
8.Viatchesav Tarakanov
9.Viatchedav Goloubev
10.Serguei Vavilov
11.Andrey Fetisov
12.Valentin Soulimov

IHEP China
1.Hansheg Sun
2.Weiren Zhao
3.Kanglin He
5.Hangling Zhyang
6.Guian Yang




ISR Areas General




Tests A at ISR

Leak Measurement Broken wire and
by automatic whether station| ——chamber .
o overprsare HV connectivity
o T eeenente
a ~ Difference

ure Change, mbar
S




Tests B at ISR and SX-

Ground™=
based!




Installed

Total

Tested

216

Received

282

334




CERN CSC Web Si

; s - N '— ' =i gl e w et | en IR x i-I
pme oS R e e ey o £l
hh_-'-ll“ e el " TR d .r'h s

End Cap Mwon (EMU) Cathode Strip Chansbers (CSC) Project.
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http://cmsdoc.cern.ch/CSC/CERN/




== ME 1/2

——=
ME 1/1 |




CSC installation: excelle

e[nstallation of stations
ME+/-2,3 are completed!

e216 CSC are installed.

In 2005:
elnstall ME4/1

Install ME1/1, back ME1/2 § ’
(schedule depends on |
other subsystems)




Number of chambers

Chamber commissioning at SX5

250
200
150
100

o1
o O

O Installed
B No HV
0O With HV
O Full

%

S F @ RN WO

Time

SX5 has used DAQ and software developed for FAST sites

&




Minister Fursenko at -

TEST B AREA @ November 27
2004
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