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Bringing the pieces together...
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GridPix: a micropattern gaseous pixel detector
• Low material budget
• Less radiation damage
• Single electron detection
• High position resolution
• 3D track reconstruction
.
Under microscope
..

.
stergios@nikhef.nl Detector R&D GridPix 2/16...

2/16



.

Working principle

• Ionisation in drift gap
• Electrons enter amplification

gap
• Induced signal on pixels
• Pixel position gives (x ,y )
• Time coordinate gives z
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What’s new?

• PhD thesis published
• Most precise gaseous detector for

measuring the position of individual
ionisation electrons

• Timepix3 chip available
• Nikhef

◦ Chip design
◦ Spidr Readout
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GridPix based on Timepix3 chip

• Timepix3 chip
◦ Successor of Timepix chip
◦ Designed by Cern, Nikhef, Bonn
◦ 256 × 256 pixels, 55 µm pitch
◦ Simultaneous time and charge measurement
◦ Very precise timing (10× improvement)
◦ Huge readout rate
◦ Low threshold

• Chamber
◦ Drift gap of 13.5 mm
◦ CO2/DME gas mixture (50/50 %)
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Testbeam at Cern/SPS

• End of August 2015
• Muon and hadron beams

• Two GridPix detectors tested
• Tracks recorded > 20 M

..Timepix3 silicon telescope (LHCb VELO group)
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Main goals and challenges

• Timewalk, well known effect
• Timepix3 has less timewalk

compared to previous
• Use charge and arrival time to

correct for timewalk
• Better z precision
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Discharges

• Occur in the gas
• One of the chips died in testbeam
• Pinhole effect well know in industry
• Multiple layers of different materials

might be the solution
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Further improving of spark-proofing GridPix

• Test setup for sparks
• MEMS labs produce protection

layers (SiN, SiO2, SiC)
• Deposition on dummy chips
• Can test up to 4 chips

simultaneously
• Easy to install/uninstall samples
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Treatment: Protons vs X-rays

• Energy deposition matters
• X-ray treatment

◦ High dose in healthy tissue
◦ Physically not optimal

• Proton beam treatment
◦ Protons stop in tumour
◦ Need precise information for

stopping power
◦ Improved treatment plan

..GridPix comes in the game!
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Proton radiography setup @Nikhef

Proton beam 
100-250 MeV 

Trigger GridPix1 GridPix2Sample
Calorimeter 

Energy dep.
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Deposited energy reconstruction

Simulation	


Experiment	


.

.

• IEEE paper
• 2 M.Sc. Theses
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Covering large areas

• Proposed time projection chamber
of ILD@ILC

• GridPix is an excellent candidate
for the readout

• Improved position and timing
resolution

• Record all electrons ⇒ Better dE
dX
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Covering large areas

• 3 modules built in Bonn
• 160 GridPixes in total
• Active area of 320 cm2

Beam Tests of the Large Prototype TPC
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with the size of ~230 x 170mm2
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•Large Prototype (LP) TPC is setup in DESY test beam, 
area T24/1. e+/e- from 1 to 6 GeV/c.
•PCMAG magnet: 1T magnet. This year modified to run 
with cryo coolers and closed cooling cycle.
•Mounted on 3-axis movable table.

4
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Prototype tested at DESY

19
Michael Lupberger LCTPC Collaboration Meeting 2015

2015 test beam 

Events: Double track event

Enlarged view of one octoboard (sees every pixel)

Overview,

not aligned

selected

Δ≈1mm

Δ≈0.5mm

For more information follow Peter Kluit’s talk tomorrow!
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Summary
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Backup
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Backup

• Millions of triggers with muons to get timewalk correction
(high gain, thr = 600 e−, θ = 30◦)

• Millions of triggers at θ = 90◦ (tracks // chip)
• Runs (100k triggers) at several rotation angles for resolutions and

systematics (θ = −15◦, ..., 45◦)
• 200k triggers at -θ = −15◦ and θ = 15◦ for drift velocity

measurement
• Data at several drift fields (3 kV/cm, 2 kV/cm, 1 kV/cm, 0.5 kV/cm)
• Many runs at various thresholds down to thr = 430 e− (5σ of noise

+1σ for channel to channel variations)
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