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Alignment status/plans/...

Testbeam alignment

Alignment monitoring

VXD/CDC/Phase2 alignment
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(VXD) Alignment Status/Future/...

● What are the missing features/future improvements (when needed to be ready?)
– Mostly minor improvements (more hierarchy levels – for Phase 3)

– Kinematic constraints (for Phase2)

– Different time dependence for different sets of constants (during Phase 2)

– Sensor deformations (for Phase 3)

– Implementation of survey measurements (during Phase 2, for Phase 3)

– Monitoring (VXD – for Phase 2 basics, full for Phase 3)

– CDC alignment and calibration constants (interfaces ready but signifacnt effort needed to tune all signs, derivatives and test with MC/data

– Missing mostly real workflow examples (I use CAF regularly, but still manuall intervention often needed – e.g. to combine magnet ON/OFF 
data at collection stage)

● What is the status of the documentation
– Very poor except doxygen :-( 

– Internal note and more documentation on code organization planned (some skeleton already exists, but does not say anything about 
actuall implementation)

● Status of stress tests of the code on the last test beam data
– Issues related to consistency with geometry reference system (e.g. best results fixing 1st PXD and last SVD, but 1st PXD is missing 

sometimes)

– Want to reprocess with VXDTF2 – more found tracks, better looking residuals

● Workforce:

  Tadeas Bilka (all), Jakub Kandra (VXD, CDC?), Dong Thanh (CDC), Kirill Chilikin (EKLM), Yinghui Guan (BKLM), David 
Dossett (CAF)
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Working with testbeam data



5

RUN 399
Alignment from 400

RUN 399
Alignment in GT

BAD
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Try VXDTF2!

VXDTF1 VXDTF2
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Alignment monitoring

● From Millepede (final Chi2, condition number of global 
matrix) – can detect severe problems

● From tracks (refit a control sample with new constants)
– Use standard tracking (not GBL) and analysis tools

– Low level – residuals, overlap residuals, residuals for cosmics at IP

– Physics level – observables in specific channels - invariant mass, 
vertex residuals...

● External
– Initially Survey measurements

– From other detectors (CDC vs. VXD)

– Laser/... measurements at reference points (z-expansion!)
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Weak modes in alignment

Alignment almost insensitive for basic set 
of tracks coming from (near) IP – Chi2 
measure invariant → track parameters 
biased
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Issues with slanted SVD sensors

● New possible source of alignment issues with 
slanted SVDs found:
– Predicted track position on slanted SVDs neglects 

the changing pitch size along sensor (needs track 
position estimation for precise reconstruction)
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Overlaps for alignment monitoring
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Overlaps for alignment monitoring
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Issues with cosmic rays track finding

How to?
- Extrapolate from CDC?
- Low combinatorics for 
cosmic events

Benefits:

Off IP tracks vital for 
monitoring and reducing weak 
modes
- e.g. events from beam halo, 
beam-gas interactions...

Important already for Phase 2
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CDC Alignment: consistency issues

BWD x,y,z
FWD x,y,z

Millepede:
ΔBWD=ΔFWD

x,y only
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CDC Alignment

● I will try to make the two approaches consistent,

but best would be CDC reparametrization
– Then no need to find out current wire positions (that is, construct 

the geometry etc.) when storing corrections in DB after alignment

– I still do not understand how Thanh can align x,y,z for both 
backward and forward end-plate in each layer (reference in 
middle od CDC?)

● Karim prepares Phase 2 samples
– Studies for Beast II + CDC + ?

– Issues: Cosmics finding in VXD, low efficiency for VXD, off IP 
tracks
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Thank you for your attention!
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