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Mechanical Challenges [aStet

e Measure 3D space points to a few microns

» Precise and stable construction
» Minimal/predictable thermal behaviour

e Reduce multiple scattering and secondaries

» Target 0.1% Xo per layer
» Gas cooling
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Baseline

e 5 concentric 12.5 cm barrels

o Pixel & forward disks

University of

BRISTOL

e Thinned silicon sensors attached to carbon fibre
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M4 I University of
Silicon BRISTOL

Material target equivalent to 100 pm silicon
» Thinning silicon to 50-100 pm becoming routine

» Thinning to epitaxial possible




Barrel BRISTOL

Sensor active widths:

Li: 9.1 mm

L2 - LS: 13.1 mm

Cut - active width: 0.08 mm

Inner radii: ° S b °

A-layer: 14, 21, 34, 47, 60 mm t t b |t b
B-layer: 15.0060, 22.0681, 34.9674, u S ra e u I aS Car O n

47.8855, 60.8313 mm

Sensors per layer: .F b h |f h ”
\ | Sensorschaor gep: 0.5 mm IDre nalt snelis

e Studied by FEA and
prototype
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Barrel Cables So

VXD Cables (one per "ladder")
Top: Near End Cables
Bottom: Far End Cables

e Cables becoming critical
» Stress on detector elements

» Mass in front of forward disks

— Need serial power
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Alternatives BRISTOL

e Several promising alternatives for barrel:
» All-silicon shell structure
— 100 pm thick sensor glued into barrel shape

— Eliminates sensor/substrate CTE problem




All-Silicon BRISTOL

* Prototyped at FNAL
 FEA work at Washington and Oxford

» Thermal effects due to glue/CF flange

Carbon fiore
end flange

(O Z2men Buck)
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All-Silicon FEA

Gravity load only

e Thermal deviations < 10 pym for 10°C
e Cable stress will be crucial
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Foam Ladders O BRISTOL

e 25 micron silicon on |.5mm 8% SiC
» Very rigid
» Achieved 0.14% X

e 20 micron silicon sandwiching |.5mm 2% carbon

» Could be double-sided 4; —




SiC Foam Results Lo

e SiC Foam substrate ladder cooled

* Negligible thermal distortion over 70°C

Profile of Silicon on SiC foam (unconstrained) Difference between temperature stated and 21 deg C
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Integral Foam VXD [Efsisee

e Conceptual design of all-SiC structure

» Differential CTE moved to beam-pipe joint

* Need to develop:

» SiC foam engineering




Hot Topics BRISTOL

e Support cylinder
» Prototype planned at FNAL
e Endcaps

- » Sensor design and layout under discussion




VXD Access Univessity of
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Universitv of
Summary D

e Mechanical constraints challenging

e CF shell baseline

» New alternatives appearing




