
Charles University

Prague

1

Analysis status of TB DESY 2014 in basf2 

Peter Kodyš, Peter Kvasnička, Tadeáš Bilka

Charles University in Prague, Czech Republic

May 26, 2014, Seeon



Charles University

Prague

2Peter Kodyš, May 26, 2014, Seeon

Basic information

TB DESY, January 2014, 3-5 GeV/c electrons

Basic tasks:

• Full size sensor test

• Tuning of electronics (new developments in DEPFET readout)

• Combination of PXD with SVD (readout, ROI estimation, data storing,…)

• …

• DAQ sw:

• Basf2 modification for the beam test:

• Basf2 PXD+SVD real data readout

• Basf2 data quality monitor for PXD+SVD (DQM)

• Basf2 testbeam data analysis

• Inclusion of AIDA telescopes in Basf2 for better tracking
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Basic information

TB DESY, January 2014, 3-5 GeV/c electrons

PXD and SVD arrangement

Full TB setup

Beam direction

Coordinates 
xyz

Magnetic 
field

Local coordinates uvw

Pixel/strip counting direction
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Purchaser

Financing

New physics

Beam tests

Analysis

Basf2 framework

Electronics

Accelerator

Magnets

Support equipment

Basic information

TB DESY, January 2014, 3-5 GeV/c electrons
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Role of beam 

tests for 

DEPFET PXD 

and for basf2 

sw framework 

of Belle II

PXD+Belle II 
community
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Lesson from TB for PXD in basf2

Basf2 is on top: collect data and look for physics

• raw data transfer, 

• conversion, 

• DQM, 

• ordering, 

• clustering, 

• filtering, masking, corrections 

• track recognition, 

• fitting, 

• alignment, 

• fine fitting and residual distribution check, 

• fine analysis, 

• summary table creation, 

• feedback to sub-detector groups
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Conversion, merging

• Data handling very complicate business, unsupported up to now:

• Format changes over beam test ongoing

• Different types of raw data formats - sroot data not usable for longer-term 

storage, all converted to root.

•Merging with telescope data

• Independent and different event numbering, data from VXD DAQ with events 

ordered randomly - bufferning needed.

• TLU tag from EUDAQ unreliable, but we have timestamps from VXD and EUDAQ 

for sanity checks

• Loss of synchronization observed after 20k events in several runs = low track 

yield. Currently looking for solution.
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Clustering, filtering, masking, track recognition

- Clustering with digits later masked 

because fired

- Unknown dead pixels

- Telescopes: first PXD format of 

clusters, later freeze id in own format 

with special setting 

- Missing track finding module for TB

- Effective masking: crucial step for 

efficient following work

- Very poor yield of full tracks (less 1% of 

events)

- For 11 planes + SVD doubled: big 

multiplicity for just (few) cluster(s) @ 

plane

- Noisy large regions in SVD and PXD
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Tracking, alignment, fine fitting and residuals, 
analysis

- Seems OK with GBL and Kalman - Simulation OK

- Real data: 

- Not work yet

- Missing good track candidate 

recognition

- Unstable work with higher 

numbers of track candidates

- Missing supporting structure for 

alignment

- Missing database support

- Work with GBL/Kalman

- Very specific for TB and seems 

very different from Belle II

- Data indicate large gain variations 

in PXD: more than 10%! Affects

resolution properties of PXD
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Summary table creation
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Summary table creation
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Standard outputs
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Seeds (count and shape)

Cluster charge

Cluster size (log scale)

PXD Hitmap
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Indication also 

from Benjamin for 

gain/efficiency 

variations between 

rows with period 4

Four rows period effects
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134 = 27 %

160 = 31 %

124 = 25 %

84 = 17 %

Seeds (count and shape)

148 = 25 %

190 = 33 %

142 = 25 %

95 = 17 %

Digits (count and shape)
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Timing of PXD was not optimal

Start row effect
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Start row distribution

Seed count: distance from start row
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Extremely low yield of track recognition between VXD and Tels - loss of sync in telescopes

Complication with alignment and fitting, seems broken tracks or mixture on events

DAQ monitor checking of integrity of data between Tels and VXD over the time is needed

Need to  be ready on next TB with particles

Current issues
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Logbook issues:

Current concept not work:

missing information about news on beam test from subgroups

not known which sub-detector is ready for DAQ and in which setting

missing place for RunNo independent information

important information share over e-mails (chatty, inefficient, easy lost, out of maillists

Proposals for improvement:

use a common message board

logbook info connect to database

RunNo connect to condition database with mandatory fields:

VXDRunNo, TelRunNo, Magnet, Energy,… , Comments

(write correct and as much as possible detailed logbook -> comments)

Mark useful runs with their usability for different tasks

Share information over the group also for update of summary table of details for runs

Interconnection of groups: PXD, SVD, Tel / Electronics, firmware, DAQ, basf2, physics…

Summary
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Summary & plans

Analysis issues:

Write summary table and update it over the analysis

Every file (RunNo) and its analysis should have its own passport:

info about stearing file, geometry, parameters, pixel/strip pedestal, noise, masking, 

gain, corrections, settings,…

Passport info collect in database and file contain pointers to database

Every analysis step should start with filling data into a form and immediately move it to 

database.

Role for non-expert shifters: to be on place, ensure consistency of information in logbook

Work is intensively ongoing: 

DEPFET residual plots validate with simulations

DEPFET in-pixel analysis if statistics

PXD+SVD DQM improving to usable form
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Thank you for attention!

• feedback to sub-detector groups: 

basf2: Camogli

PXD: this talk

Report on Computing meeting 

Camogli May 7, 2014
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