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Module with GEMs & Timepix

Gas amplification stage:

3 standard CERN GEMS (60/70/140)
I mm spacing between GEMs

Readout:
2 quadboards (4 Timepix chips each)

anode plane

GEMs
readout plane

quad-boards

reinforcement of
anode plane

redframe




JPictures from Installation
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Using 2 Muros systems synchronized by TLU and EUDaq
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Data 1s written directly in the LCIO format. 4



EUDAQ The Eudet Data Acquisition

System

DataProducer: Pixelman plugin
communicates with EUDAQ

Run
Control

e Receives commands from Run
Control

e Sends data to Data Collector

* Sends messages to Log Collector

DataCollector:

’

Data
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* Receives raw data

 Performs event building

* New: Plugin mechanism

* LCIO converter plugin for
every raw data format
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JHardware Shutter

» Timepix measures clock cycles to end of shutter window
= precise length, small jitter
 Software shutter is not precise (Windows timing: 1ms)
= use precise hardware pulse generator
 Software problem:
Latest Pixelman version does not support hardware shutter any more
= Bypass the Muros and give shutter signal directly to chip
Attention: Shutter and readout have to be synchronized. Opening
the shutter while reading out the chip will disrupt the communication.

Chip has to be reset. TLU inhibits triggers while device 1s busy.

universitétbonnl

6



.The TLU Trigger-Busy-Handshake
| 1 |

Scintillator Coincidences

Busy 1

Trigger 2

Busy 2

» TLU signalizes trigger for each device
* DAQ device asserts busy, TLU takes down trigger
* TLU blocks all further triggers while any of the devices is busy "
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-TLU problem

TLU does not always block the trigger correctly

Trigger 1

ChZ 2.00v M40.0ns A Chl s 1.20V
BEE 2.00V

i) 39.60 %

e Event nuI.nbe.rs get. out ?f syr.lc - univer sitétbo'm]
« Communication with Timepix chip is disrupted 8
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Special “OR” realized using a programmable logic box (NEMBox):
Channels are raised asynchronously
Channels are lowered synchronously

Solution to the TLU problem a

Busy 1
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Busy 1

Busy 2
=> Trigger works fine universitétbonnl
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MarlinTPC for Timepix data

Reconstruction and analysis chain for Timepix data
has been established and verified.

 TimePix raw data Example:
¥ v Cluster separator
TimePixReader TimePixCluster
ProjectionSeparator I — F e I— ;

Processor Processor

":rirhePixRawDa"\c; . TimePixSVép-\: i o F

4 - HitCandidates . _
imePixHighTO T ——_— imePixHitCenten————— ClUSt@I’S deflned by com
AnalyserPr. S S Ca|CU|at0rPr- blmng nelghborlng plxels
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TimePixRawData TimePixHits

TrackFinder i
HoughTrafoPr. IS T
- TimePixTrack - overlapping clusters are

TimePixZero HE—
SuppressionPr,

“TimePixzero .
Supressed

: _ RawData -~ _ Candidates - o
TimePixCluster M LinearRegression s . Separated at local minima
FinderProcessor B Sy Processor }

~ TimePixHit y- , e &5 A -
\ Candidates 4 ‘\'I"lmeP|xTrack?/, e

Some processors have to be modified to deal with quadboards: universitétbonnl
e.g. Some mappings are not available 10



JData Sets

He:CO2 70:30:

Different drift distances

Different angles

Different particle energies

Different GEM settings
T2K Gas:

Different drift distances

Different angles

Different particle energies

Different GEM settings

Laser dots
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_Some Pictures (II) N Ton
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.Thank you!

We would like to thank everyone who helped us before and during the
test beam.

The FLC group, especially
Klaus Dehmelt, Christoph Rosemann, Takeshi Matsuda, Ralf Diener,
Bakul Gaur, Oliver Schifer

The DESY accelerator people, who provided a stable beam.

The Bonn technicians Walter Ockenfels and Hubert Blank for building
the detectors.
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