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In this talk

PXD and SVD 
1. simulation 
2. clustering
3. hit reconstruction

● what is implemented
● what is missing
● what for the testbeam



SVD and SVD DAQ



PXD and PXD DAQ

I could show a drawing with much more boxes here, but I like this old 
drawing that I borrowed from Michael Schnell (thanks!)



PXD and SVD simulation

Drift-to-target model:
- realistic for PXD

- fiction for SVD

Geant4 step = SimHIt
Sensor reading = Digit



Clustering

● Clusters formed from digits with signals over a fixed 
(zero-suppression) threshold

● (fast) 2D clustering used both for PXD ( u,v ) and SVD ( 
u/v, time)

● SVDDigits are single APV samples - due to uncertainty 
about readout modes



PXD/SVD hit position reconstruction
● Simple expressions for hit positions and their 

uncertainties based on the classical Turchetta's* paper
○ Exception: "Unseen charge" method used to estimate  errors in 

cluster sizes 1,2 for PXD, and 1 in SVD.
○ Cluster shape is taken into account when forming the error 

covariance matrix for PXD.

● Centre-of-gravity for cluster sizes <3, analog head-tail 
for larger sizes.

● So far: 
○ no η correction implemented 
○ no special analysis of large clusters, 
○ no attempt to merge long clusters 

*Turchetta, R. : Spatial resolution of silicon microstrip detectors. Nuclear Instruments and 
Methods in Physics Research A335 (1993) 44-58



Unseen charge estimate

Motivation: 
Estimate position error of a 
size 1 cluster.
● Position estimate is clear - the 

centre of the strip/pixel.
● The usual error estimate of 

pitch/sqrt(12) is wrong. 
● We don’t only have the one signal, 

we also have zero signals in 
neighbours. 

● The higher the signal, the more 
sure we can be the actual position 
is near the centre of the 
pixel/strip. 

● The same works to obtain better 
error estimates for size 2 clusters. 



Hit reconstruction in the SVD
Hit position: uc or vc Hit position error:  σu or  σv

Positions and their errors are calculated separately for u and v strips. There is no information on 
correlation. 

Center of  strip

size in u = 1

size in u = 2

size in u > 2

 The same formulas are used for v 



Hit reconstruction in the PXD
Hit position: Hit position error 

Positions and their errors are calculated separately from cluster projections to each direction. The 
correlation coefficient is calculated as 

Center of   pixel

size in u = 1

size in u = 2

size in u > 2

 The same formulas are used for v 



PXD (and SVD) data processing in 
basf2: Overview



Data objects



Data objects (cont’d)



What is missing

PXD and SVD
1. Lorentz shift reconstruction (based on local magnetic 

fields and cluster shapes) - now only very simple 
versions - we have biases in hit positions. Will improve 
for the testbeam.

2. Treatment of long clusters - not a priority.

SVD
1. Hit time reconstruction - underway for the testbeam, 

now only maxima of waveforms.
2. Performance optimization:

a. change order of processing cycles
b. 6 samples per SVDDigit and 1D clustering (only after the 

testbeam)



Thank you for attention.


