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Predictions for SuperPEP beam configurations
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Super B-Factory Configuration

Luminosity term completely dominates
radiative Bhabha scattering
. BABAR simulations need to confirm effect
can it be reduced? by what factor?
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Occupancy Limits

What is the occupancy limit in a Silicon Tracker?
consider effects of occupancy on current
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all-Silicon tracking will be more sensitive to single hit efficiencies, given the small number
of layers, so efhiciency drop due to background occupancy is an important effect
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Occupancy Scaling
BABAR DCH

1.7 - 2 cm diameter cells

260 cm long
2 psec read-out

Silicon Tracker
100 um strips (50 pm pitch with floating strips)
25 cm long strips
400 nsec shaping time

(Geometrical factor = 2000

Time factor s
Radiation Length factor = 0.015

Total =%50
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Silicon Tracker
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CST300 has 30o0pm Silicon sensors
room carbon fiber supports for inner § layers
3ooum carbon fiber in outer 4 layers
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Mass Resolution
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Quantity BABAR | SVT+DCH | CST300 | CST200 | CST100
AE(B — r+77) 22 23 35 30 25
AE(B° — ¢K0) 17 13 25 21 17
m(¢ — KTK™) 2.5 2.9 2.7 2.5
m(K2 — ntr™) 2.2 2.7 3.7 3.4 3.1
AE(B° — D**D*)| 80 6.1 9.0 8.2 7.2
Am(D* — D°) 0.30 0.36(0.9) | 0.69(1.9) | 0.67(2.0) | 0.61(1.6)
m(DY — K*+r~) 7.0 5.5 11.0 9.6 7.9
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Mass Resolution
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v* / ndf 96.31/83
p1.cO -12.67 + 13.87
pi.cil 100.6 = 96.8
g.constant 1225 + 8.4
g.mean 0.1454 + 0.0000
g.sigm0.0006639 = 0.0000358
g.constant 20.62 + 8.57
g.mean 0.146 = 0.000

g.sigma 0.001196 + 0.000114
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x> / ndf 69.63/76
p1.cO -13.48 + 8.37
pi.ci 103 + 57.9
g.constant 127.7 + 10.6

g.mean 0.1454 + 0.0000
g.sigmd.0003232 + 0.0000269
g.constant 92.39 + 9.56
g.mean 0.1455 = 0.0000
g.sigmd.0008105 + 0.0000288
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Design Considerations

Minimize material - no cooling in fiducial volume
so no readout electronics either

Long ladders or long cables ?

Agilent 0.5 um CMOS process (qualified by GLAST) from Bruce Schumm

Min-i for 300um Si is about 24,000 electrons simultions at LCWS os
Shaping (us) |Length (cm) Noise (&)
1 100 2200 occupancy Increases in
1 200 3950 both space & time
3 100 1250
3 200 2200

Design with cables and very low mass support

innovative support and cable plant needed
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More Design Considerations

Sensors

integrate electronics (JFet, DepFet)
allow thiner sensors

Double sided (tracking) or Single sided (momentor)

small Drift Chamber cells

worse hit resolution affects high momentum tracks

Silicon tracking
poor low momentum resolution

Hybrid - Silicon & Gas chamber

optimize momentum resolution, background
susceptibility; track finding efficiency
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Conclusions

' Luminosity background term
 Momentum Resolution
' Design of a low mass support

' New thin sensors

' Hybrid design
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