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LHC (Large Hadron Collider)

27 km ring used for
e*e- LEP machine

Exisling Siruciures
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ATLAS and ATLAS Inner Detector

ATLAS detector
25 m
46 m
7000 Tons

inner detector
2m
7m

In | <2.5

Solenoid
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Barrel SCT

Barrel module

81 slrip sensors

\

o - | E
TPG baseboard i . ]
with Be( facings Radii : 300, 371, 443 and 514 mm

Length :1600 mm
Total :2112 modules

Strip pitch : 80 um
Stereo angle : 40 mr - A Z:2 mm
readout channels :1536 ch
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Endcap SCT

Endcap module ‘ 9 Endcap disks x 2 sides

Outer: 56.5-71.8 mm x 123.1 mm
Pitch: 70.8 — 90.3 pm

Middle: 56.1-75.2 mm x 118.7 mm Disk distance from z =0
Pitch: 70.3 — 94.8 um : 835 -2788 mm

Inner: 43.8-55.8 mm x 73.9 mm Radii : 259-560 mm
Pitch: 54.4 — 69.5 pm Total : 1976 modules
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SCT

e Evaporative Heater

 The third milestone (M3) combined test run (2007/6)
Trigger DAQ
Detector Control System (DCS) : PS
monitor, calibration
noise study for barrel SCT

M4 combined test run (2007/8)
TDAQ + DCS
SCT

M5 combined test run (2007/10)
Evaporative Heater
Barrel (+Endcap) SCT
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Evaporatlv Heater

—

e

SCT

-14

e e e e e

Evaporative Heater

SCT

(C5Fe)
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Evaporative Heater [E#8 & & 0 X1 >

2007 union . el

SEM

Fuse

Union ——

=l Thermocamera fractwe '
“Golden union” F o= r

“far-heater” . 2v
A P<200mbar AT<b5 3W T=345

&'Wl%

Heater — Sheath
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M3 combined test run results
ENC (Equivalent Noise Charge)

=\ [® threshold curve

I | ) |
Entries 25049

Mean 54.58

R 40.1

<ENC> = 1600e
uncorrected

ENC I 0.3% dead channels

0 100 200 300
chip noise in pit - single barrel
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M3 combined test run results (2)

NO (Noise Occupancy)
NO = (# of hits) / (# of trigger)

| Noise_occ

| Entries 2884

| Msan 5584005

|RMS  436e0s

(7))

@

=S

g SCT + TRT

- <NO> =57x 10°

° 5.0x 105

H TRT OK

0.2 0.25 0.3 0.35 0.4 045 0.5
Noise occupancy
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* |Inner detector

e Barrel SCT

Barrel TRT
e DAQ

e monitor, calibration

M5 run

RrEDH

far-heater

Barrel (+Endcap) SCT
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Fault analysis of heater unions ( X-ray )

First fault in February. The union of a heater blowed-up after few hours of operation.
All non conformities (geometrical and permeability to moisture) found and corrected.

A union failed on May 7 while testing Barrel SCT in the pit. This was a “golden”
union, not a single non conformity and was in operation since 5 days. It failed at
start-up.

- | March 07 - before ; May 07 - after

critical zone
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Longitudinal Metallographic Cut

The interlock system did work and
therefore the union did not blow-up
(as in the first fault in February).

This allowed a more detailed
analysis of the problem (also the

!

QC was much improved in between |
the two faults, so we know better v
the characteristics of the union 1
before the fault). )

R.ho=25 MQ, then longitudinal
mefa‘ﬂographlc cut and R=38 mQ.

A fracture is visible (same as in the

s |
X_ray) wire : .

5mm
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Thermocamera analysis

Injected a known current through the 2 shorted (38 mQ2)
i electrodes and measured with high- resolutlon thermocamera

0.015W, T=48

= 1.8 COLOR OH  1X TELESCOPE +48. 0%C
=

3W, T=345
. aqzec coon o TS
B
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