MUONS

DT barrel chambers

Endcap Chambers (Apollinari talk)
RPC

Alignment

F. Gasparini



The Barrel Muon : 5 Iron Wheels, 250 drift chambers & 484 RPC in 7 flavors,
171.732 Drift wires , 69120 RPC strips.

@ 60 MBI
B 50 MB2
B 50 MB3
B 40 MB4

3SL
3SL

2 RPC ~2.0x2.54m?> 960kg
2 RPC ~2.5x2.54m? 1200kg
1 RPC ~3.0 x 2.54 m*> 1300kg

| RPC ~4.2 x 2.54 m?> 1800kg
1 RPC

Honeycomb

== Aachen

= CIEMAT
mmmm Legnaro

mmss Torino

® SL

RPC_—

all

10 Sectors will be installed in SX5 => 210 Chambers(310 RPCs).
Sectors 1 and 7 are used for the lowering device and will be

installed in UX5 => 40 Chambers(60 RPCs).
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Three of the four assembly sites are operational since 2001
producing MB1,MB2,MB3 and three types of M B4

Total Superlayers produced

Nominal Rate 18 ch. = 54 Sl/year/site

| 358 SL assembled by end 03 126
L 60% out of 600 (the total 1s 680) :
t’/ al - ®* Aachen
>0 ‘,a" 72 N ¢ Madrid ||
f’ A % \ ;Legnaro
2 * Legnaro 04|
. i}&h o °- 18 ch./year ® Aachen 04
R ,.Z:;..x?ﬂ‘ P ¢ Madrid 04
0 “ '
1/1/2001 1/1/2002 1/1/2003 1/1/2004

I-Beams from Protvino

Al.Plates from Dubna
HVBoards,HV Cables,help at CRN and Legnaro from IHEP Beijing




All DTs

DT Chamber Production (18DT/site/year)
SLs for 126 chambers will be available at end 2003

230
3 sites
180 126/210 = 60% \
130
126 ® Planned
. B Achieved
80
7~ 4th site m Achieved - Planned
40 ch. _ L -
30 -
-20
Q- Q- Q- Q- Q4 QI / Q- Q4+ Q- Q- Q- Q4+ Q- Q- Q3 Q1
01 02 02 02 02 03 03 03 03 04 04 04 04 05 05 05 06

Torino: needs two assembly tables for MB4.

Table 1 will be completed before Xmas,
with the delivery of the first of the two

I-Beams gluing tools.

Integral of produced chambers /quarter.




Only the SLs are completed at the Ass. Sites:connections between SL,
that include gas and cooling pipes,HV,DCS and some signal cables
(© cables),cables fixation and protection covers are installed at CERN

ISR.

ISR Work Update (16 November 2003)

Type @ISR
MB1 26
MB4/9-11 2
MB2 28
MB4/10 6
MB3 25
Total 87
today 100

In red chambers for 1st installation period (YB+2,YB+1)

HV ©

19
0
19
0
25

63

O o wo o

18

HV © ® Cables

NOBMAOO
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Chamber reception at ISR

Chambers
dressed

Chamber Certification

The chambers were
removed and taken back to
ISR.

Removing the chamber is
as difficult and long as the
installation.

BramEEET

MEB3 installed
in YBO -5

MB1 installed

Installation
tests




v33.2: Surface assembly

2002 2003 2004 2005
S0 N/DJF M AM J ) A S 0N D JF M A M S A S OND JFMAM J J A SO

Activity Mame

HB- testin 5L 52

Endcap yolke (YE) assembly
Fit jacks, dving boards, ME4 rails
Install gangwaysdservices YB,YVE SN [

Prepare cod assy swivel etc, M2 He+ o
HE absorbertoptics manufacture f M1 B
Lszem, HE-, holes,ophics,cable YE1- I

HE+ assy i SX5 (+EB rails) b
HE+test in 3L 51
ALzsem HEF holes optics cable YET+ [
Mot HO on YR +24+1, 0-1.-2
Coil module manufacture 1 !
Coil modules -2 to +2 assembly N &

Eqtipe ndiep -

EqPpendep+

id 2 = 30 [

M1
Cotl mto vac tank & clozed

HE insertion in coi

EB supermodule msertion in HB+ ()

M1
M1

Cool coil b 0,1f2 M1
Close, magnet & sector test, open M2
DT/EE manuffassyitest 11 1
i : | BT e e |
MB+EB 53X install TE+2, +1 YB+2,+1
MB +RB SX install YBO YB0 itwctone .
MB+RE SXinstall VB -1, 2 Y B=1,=2imiesates —; E——
M2 = a2
v; 7 ]
MEL- I ! I MEIA+ ¥
! | AL RE AL RE23
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~ 24 ch

5 4 3
6 2

YB+1,+2
7 2003

YB-1

6 2

YB 0,+1, +2
17 mar. apr 04

24 ch % "
N

2 Mbl in YB-1

*+4 MB4 sectors 8,9 of YB-1 and -2 that should be completed before the Mag.Test

1

W \\\///|

1

5 to 8 ch/week

Torino
MB 4

|7

=
ETIN

TAKES INTO ACCOUNT

DELAY OF MBISUPPORTS

Y]P-Z

132 DT/RPC packs

Delayed of
two months

YB -1,-2
in 2005
< 64 ch.

I

NN\
installed by end 2004 //f/S“: %\\ \

-

YB0

jan,feb 041

- Nl

YBO first
(may/june)

(then +1,+
8In fall 04)

I:I

I:I

~23 ch

1

Dl

~21 ch

>42 ch*




ELECTRONICS:

Read-out (TDC) and Trigger electronics are located on the chambers
Housed on special removable crates (MINICRATES) inserted in
the Honeycomb plates.

First complete MINICRATE (680 chanels. =5 read out boards +5 Trg.Boards)
was tested in the 25 nsec Bunched Beam at CERN in May 2003)

( ESR in November 4th)

Production of Minicrates shared between CIEMAT (Read-Out) and
Padova/Legnaro (Trigger and full test)

Assembly of complete Minicrates is starting this week in Legnaro

First chambers will be installed without Minicrates.

Irradiation tests

Final Trigger Boards and Control Board submitted to irradiation
(60 MeV protons at PSI) in November 25 and 25/03
~ 80 LHC years equivalent:

satisfactory results,waiting the boards back for a complete analysis. "



The trigger 1dentifies:
@ the crossing number (time)
SLo a the position and angle of the track

SL1

To Sector

Collector
30 bit §1
B‘bil‘il'l

Bhito2
C— L
30 bit 62

@ Radial angle

(in test beam = position)

® Bending angle
( test beam= inclination
fixed, depends on run)

Position=R x @

BTI works at SLayer level,requires at least three hits/4
TRACO and TSS require at least a BTI in one of the two SL
in the CMS bending plane (PHI)
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TDC and Trigger boards are housed in Minicrates (up to 2m long,10 cm high,
S cm deep) inserted in the honeycomb plate of each chamber

SLo O SL

MINICRATE




Two SLayers One SLayer
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Two Slayer Triggers space resolution

T'rigger - Chamber Position ANGLE

ﬂdﬂg_|J
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i deg

0.4~0.6 mm 5~7 mrad
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DT Chambers availability versus v33.2: Surface

assembly

Activity Narne E 04

HE- testmn 5L 52

Endcap yoke (YE) assembly
Fit jacks, diving boards, MBS rails

2004

Install gangways&services YB,TE

: 60 MB1,2,3
: +10 MB4/site

Prepare cod assy swivel etc,
HE absorbertoptics manufag
Azsem. HE-, holes,optics,ca
HB+ assy i SX5 (+EB rals
HB+testm 5L 51

Azzem HEF holes, optics,cab
Iount HO on YB +2 +1, 0
Cod module manufacture
Coll modiules -2 to +2 assen

W
A\
A\
A\

Coil into vac tank & closed
HEB insertion in coil

~ 40/s1te

\
\

Ny

\

»

o
-~
—
o
=.
=
©
\
\
\

-

40

EB supermodule msertion mn HB+ ()
Cool cod
Close, magnet & sector test, open

= o
[ O%]

DT/EE manullassyitest

ME+EE 5X mstall YBA+2, +1
MEB + BB 5X install TEO
MB+EB 5X metall YB -1, -2

test sectors
minicrates

] Illlﬂlll| --\--

M2

Torino: has two assembly tables for MB4.
Table 1 will be completed before Xmas
with the delivery of the first of the two
I-Beams gluing tools.




DT chamber availability versus v33.2: underground

assembly

60 MB1,2,3+10 MB4/site Aug.05

Activity Name

Anne

W

A\
A\
w

LS

2%

|--------\-------

24

40

\
\
\
\

R

ECAL endcap assembly/calibration
EE+SE+ install & commissioning
EE-/SE- inst & commissioning
Close experiment, Ready for beam
TriggerACQ integration

Connect & Comnission dets/DACQ

Commissioning WB BB HO HE ME RE, Alien
TBIYE Cable & Fibre mstall TTI-T3

Farm & computing chain mstallahon & tests
Ecuip SCI (pre-load racks) conmect to TSC
SCH ready, infrastructure installation

Equip TS with crates & DCS

Equip TS with racks.

Installation of USC control & service areas
Pre-mstallation of T3C control & service areas
Tnstall PI54 bt & ventlation

LHC commissioning & pilot run

Open detector, 10m

Close experiment, ready for physics

M2

SE+SE-

20a7

March06\lDJFMAMJJAS

Magnet + infra
HCAL
ECAL
MUON
TRIDAS + CPT

Commissioning

Critical path

CMS ready for
E2] M1 beam 1 Apr 2007

. . :
. : .
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n " -
. M
. - H
= -
H - H
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L] : " fcaltrigDad M1
: - '] == n |
.
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. . H o o e M1
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. . : U2 3 MIYE 123
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. w ready : I
n = 15.01.05
: : s — :
. SDX = ¢ . :
- -
!.IISC 55“ B “readfj” SO M1 J M1 .
gr:adni H 30_“.94 crane [yl .
T B M1
] Ready for startup CMS ready for
1 ] sox constr?mlmn (o physics August 2007
R night lowering for CMS 10.02.04
windom: Mz

pixel v




CMS/ | ‘

Barrel RPC production

Pavi _.h
avla a SEERENE
ey Yy

2
5 vig
o K

The sites involved in the RPC construction are:

» gap production —> General Tecnica

* double-gap prod —> General Tecnica

* chamber assembling - Bari, Sofia*, GT and HT**
e chamber test - Bari, Sofia* and Pavia***

*from the 2004
** from june 2003
** from june 2003
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CMS/ | .
% ‘ Barrel chamber production status

Chamber for first installation period (MB2 and MB3 only)
are available at CERN ISR

Needed Built Tested To build

RB2 48 48 45 0
RB3 48 48 46 0

HT and Pavia in operation



% AGING TEST Integrated charge ~ The total expected charge in 10
AT CERN GIF CMS years is 5 10-2C/cm?

I Accumulated charge by the two RB1

2]

2]

s o.oaj Ch b 25 0028 § o.ozsj
P amoer § o Chamber 26
s~ down forw T
g — 25 a0 & B0 100 12 140 |160|Tir;e‘[(}g)?] % %0 a0 & 80 ‘1(‘)0' ' ‘150‘ ' '1110‘ ' ‘1é0IT‘im;[1(;;:y]‘
I Accumulated charge by small gaps
Tl . | Old gaps :
Sl sl I ceon Rl L e R—— > 10 years LHC equivalent
S : | e 6o O! Old RPC Abs. Charge | reached in the OLD gaps
g 0o g ) New RPC Abs. Charge | New gaps:
| | | S T— ~ 10 year LHC equivalent
0 50 100 150 200 250 300 year LHL cquivalen

Time (Days)

Test of closed gas loop started in November 19



C.M.S.

Compact Muon Solenoid
Transversa I View

3 alignment planes

And the DT chambers
Alignment Bench at ISR
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| s  Linht source
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ALIGNMENT: Chamber calibration at CERN-ISR lab

W - b . H =T .
" \ . ' - . [l
e P ﬁ ~’ — & "

Positioning of the Chamber on the Photogrammetry+camera
chamber on the bench bench (MB1) measurement

Total quantity to be calibrated: . .
269 (250 in CMS, 19 spare) Total calibrated : 66



ALIGNMENT: MAB production status

Manufacturer: IMMG*/HELCO (Greece)

plates,

diagonal camera boxes
have been made and of good quality,
g0od glue is found.

The bonding table flatness has been
measured by the CERN survey group.

Detailed report:

https://edms.cern.ch/comment/413238/1).

First MAB 1s expected soon.

* Institute of Mechanics of Materials & Geostructures
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periscope

“OLD
LINK”

MAB

Tracker "'*H—L'//EI

End Cap

<

P4

>

1

MAB

Z

LINK S —
“NEW LINK”
MAB | b)
External LASER ring
Tracker
End Cap

LASER beams from ALI ring in the
Endcap measured inside the Tracker

LASER beams from the Tracker
reflected by the ALI Ring in the
Endcap and measured in the MABs
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Tracker Tracke Tracker
Bulkhead backdisk ndcap
| | N s\ volume
7| Preshower <0
H oE N Si detectors
] o
| SIS §‘
== TN Avoids light passage through
i the cold warm transition region.
e | Connection between Laser lines
and internal Tracker sensors

based on mechanical precision y




] @@4\
T, lf Tiltsensors
¥
LASE :
. Collimators 4 e Pillars
E (-8

E.Calvo

& |
Potentiometers

/! \

Horse shoe shaped ring for easy removal

Workshop in Nov.03:
The design looks viable
Integration is feasible
No “show stoppers”

Several aspects to be worked out
EDR spring 04
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