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This report describes the status of the Silicon Inner Tracker and Vertex Detector of the
October 1 1992 ATLAS letter of intent. In this report, we review the detector and related

technologies.
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Power

System clock

SWIPP
fibre pair

Data in )

A minimum PE version included

Simple protocol:

— a flexible and unified frame for all kinds of messages in
both directions |

Approx. 12 Mbyte/s event data readout rate

Analog to digital conversion

Fig (8)
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support shells
crosssection

/ =
support shells

ribs

Set of carbon composite cylinders
to support the outer & middle
'superlayers’ of SITV.
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ccom Marseille, 4 Sept. 1992

Heat-pipe Performance Test
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4 {29,9'(: — 8w
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— [ L 23,7°C
i |
| |
Condenser | Adiabatic zone |  Evaporator
+—t—t
Pt1  Pt2 Pt3 Pt4 PtS pPte Pt7 Pts pPt9 ptio  PLIOO position

Temperature profiles along the heat-pipe

liquid flow

wick (capillary network)

casing

water out

vapor flow

condenser adiabatic zone

evaporator

heater

Heat-pipe performance testrig



Heat-pipe Cooling Device

Silicon micro-strip detector

copm Marseille, 2 Sept. 1992
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temp. °C

26,3°C

= "1.5" mW/Ch
- "2.0" mW/Ch
— "2.5" mW/Ch

- "3.0" mW/Ch

—= t ambiante °C

25‘-4-
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j—3=  Pt100 position

Pt1 Pt2 Pt3 Pt4 PS5 Pt6 Pt7 Pt8 Pt9

water in (0.6 m/s)

Cooling ring

ceramic substrates

water out

e

Ptl :.-.:.—....-:-:..—;7:'.—.-.,'7L

1t

[ BN ]

pt8l

P2 1 L P

mStrip detector : :

50x50x0.3 mm  |C P2 Pe7! O

50 microns on z te

50 microns on r-phi ) [1Pt6 : aAI
£ Pts Heat-pipe

Remarks :

1-The maximum variation of temperature measured over r-phi
electronics is 2.0°C. For 2mW/Ch, it is equal to 1.3°C (2.7°C over
all detector and electronics).

2- No special work was made to optimise thermal resistance of

detector and cooling ring interfaces.

Fig (22)




Heat-pipe Cooling Device
Silicon Pixel detector

coom Marseille, 2 Seot. 1992

- "0,2" W/Cm2

- "0,4" W/Cm2

- "0,6“ w/cmz
- "0,8"W/Cm2

t ambiante °C

Pt 1 Pt 2 Pt 3 Pt 4 Pt S peg Pt100 position

Cooling ring

outlet temp.(water)
inlet temp.(water, 0.6 m/s) ‘
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Pixel detectors

Heat-pipes

Remarks:

1-The maximum variation of temperature measured over 2 pixel detectors
is 1.0°C for 0.4 W/ecm2 nominal power dissipation.

2- No special work was made to optimise thermal resistance of detectors
and cooling ring interfaces.

Fig (23)
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from the measured thickness of the
boundary layer)

air, v=lm/s

, Measured valuess air, v=im/s

FEA result (boundary condition taken
from the measured thickness of the
boundary layer)
helium, ve7m/s

R e K [mml] 4

uwu:nézvox'ox'nsoix'o:szoziuuwa GAS FLOW

cmuws o

Temperature difference between gas and chips for one metal layer model

Power dissipation - 2.3 mW/ch
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