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Some statistics
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Reminder: “standard” layout
Performance, in several beam species, analysed and reported in a couple of conference presentations
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Measurements in H8 beam
• Data taken with range of beam particles
– 400 GeV/c p, 180 GeV/c p, light and heavy ions, e.g. Pb and Xe
– Large number of different crystals and types of crystal characterised
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180 GeV/c p data
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Ion beam measurements
• Special operating conditions needed for ions because of very large dE/dx

– Signal size = Z2.MIP => 2916 MIP [Xe] - 6724 MIP [Pb] 

– Amplifier designed for linear operation up to a few MIP signals in 300-500µm silicon
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150A GeV/c Xe data

• Vsensor= 3.6V  (cf. 150V normally)

• include clusters <20 strips  (cf. 8)

• peak cluster size ≈ 3 [Xe] (cf. 1-2) 

• strip threshold ≈ 5 MIP

• s(Dq) = 7.7 µrad
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Track reconstruction
• Fitting procedure
– 2D hit required in each plane
– Two straight line fits
– Three parameter fit (qin, qout, d0) per projection
– includes multiple scattering error correlations
– c2 cut

• Angular resolution
– alignment run events (no crystal) => s(Dq) = 5.2µrad in x and y
• simulation predicts 4.4µrad
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beam Z A p [GeV/c]
sigma 
[µrad]

sigma 
estimated 

[µrad]
p 1 1 400 5.4 5.4

Xe 54 131.2 19680 7.8 5.9

Pb 82 207.2 6216 29.6 28.5
pi - - 180 12.3 12.0



Evaluation of long crystals
• Some new issues

– Exposed some of the simplifications used in the reconstruction

– Is the precision sufficient, or is more needed to reduce approximations?
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Long crystal analysis

• Has this been sufficiently accurate, or is more attention needed?
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Future UA9

• In absence of CERN beams, a recent proposal to use FNAL in 2020

– Some significant practical issues, and seems no longer likely 

– However, it raises questions about what – if anything – should be done next

– Pixels (at least those available) offer pros and cons

UA9 LAL March 2019 9



Pixel-based telescope

• No detailed analysis, but can offer qualitative remarks
– Pro - 2D spatial measurements, multi-hit capability
– Cons - no less material, and perhaps more, per station
– spatial resolution not optimal, without special efforts
– Neutral – how to cover larger area, if required
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Other thoughts

• Construct new modules and digital DAQ
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Preliminary thoughts
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Thoughts on options

• Incremental, or significant, improvement?
– New measurements, or simply more of similar?
– Online data reconstruction?

• What are long term requirements?
– Longevity, reliability, increased area, use by ”non-experts”, improved 

performance, reduced material,…?

UA9 LAL March 2019 13


