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Advantages of the Pixel-TPC 
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•  ~100% single electron efficiency  
    à maximum possible information about the primary ionization in x-y 
    à z-resolution (currently) limited by sampling frequency 

•  identification and removal of δ-electrons 

•  low occupancy 
 
•  robust against gain (T,p) changes 

•  excellent double-track resolution 

•  resolution ~independent of track direction (no φ dependence) 

•  dE/dx through cluster counting 

•  factor o(100) more space points than pad-based r/o à handles for  
data-driven corrections 

  



Improving the InGrids 
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•  IZM-7: first production batch of Timepix wafers entirely processed at IZM 

•  No conceptual changes of process but 
§  More rigorous cleaning and inspection before SiN deposition 
§  New machine for SiN deposition  
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Protective Layer
The reason is likely to be a low quality of the protection layer.

n

Machine depositing Si
x
N

y
 caused defects in the protective layer 

during growths.

Process has been switched to a different machine. 
 → SEM picture show no defects anymore
 → Have to test reliability  
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Improving the InGrids 
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•  likely cause for damage/destruction of chips: 
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Improving the InGrids 
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•  First two chips from IZM-7 work and are very robust 

Tests with IZM-7

IZM-7 is the first batch of Timepix-based GridPixes which were entirely produced at IZM including

for the first time also the SiN layer. We have been successfully testing two IZM-7 GridPixes with a 
4 µm protection layer. Both GridPixes were mounted in a CAST-like detector with a drift distance 

of 3 cm, an Ar:iC4H10 97.7:2.3 mixture and a drift field of 500 V/cm.

1.) E2-W69 has been tested with moderate rates of X-ray photons in the energy range of 500 eV to 
~10 keV for more than 3 weeks. The grid voltages have been varied between 280 V and 340 V 

(estimated gas gain of 1000-8000).
The occupancy looks nice except three little spots and gas gain seems to be homogenous throughout
the area  (see left figure 1)

      Fig. 1: GridPix E2-W69: left occupancy plot, right: charge spectrum of an X-ray gun with a 

                titanium target

2.) G2-W66: Initial tests show also a good occupancy with very little irregularities and a good 
energy spectrum. Some region in the lower left corner showed a very noisy behavior throughout all 
measurements.

         Fig. 2:  GridPix G2-W66: left occupancy plot, right: pixel spectrum of an 55Fe-source

After initial tests the voltage has been increased over several days reaching up to voltages of 480 V 
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InGrid Torture 
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•  Chip G2-W66: grid voltage successively increased up to 480 V  
(Ar/Iso 97.7/2.3) (gain ~500000 (?))  

 
•  Sparking at rate ~ 50 Hz for several hours, several 100k sparks  

(here gas gains could be as large as 500,000?). In the high voltage regime quasi constant sparking 
occurred with a spark rate of about 1 spark per 20 ms frame. The voltages was kept on for several 
hours accumulating several 100,000 discharges.

      Fig. 3: GridPix G2-W66: left image of a discharge, right: overlay of several sparks with a 
                 threshold of 4000 counts.

A raft estimate of the spark centers was done by removing all hits with a charge below 4000 clock 
cycle counts resulting in the occupancy plot shown in figure 3. It can be assumed, that the 
discharges occurred over the complete detector, but  many were placed close to the dyke in the 
lower half of the sensitive area.

A third GridPix (E4-W69) is being mounted and will be tested in the course of this week. 

These tests give first indications, that we finally have excellent and spark proof GridPixes.
 Congratulations Yevgen! Congratulations also to our two fresh Bachelor students Markus and 
Lucian for performing these successful tests.

SURVIVED! 



Timepix3 

Santander 01/06/2016 K. Desch - The Pixel TPC: Next Steps 8 

•  Finally, processing of first (low-yield) wafer of Timepix3 is starting 

•  Expect InGrids this summer 

•  Improved structure with (somewhat) smaller dyke 

•  Readout – SPIDR available (but currently for single/few chips) 

•  Multi-chip readout à SPIDR-based and/or SRS-based ...  
     (ongoing, Bonn: PhD Tobias Schiffer) 
 
 



Field homogeneity 

Santander 01/06/2016 K. Desch - The Pixel TPC: Next Steps 9 

•  Distortions! see Peter Kluit´s talk 

•  Field shaping around the chips?  

Abb. 3.2: Schematische Darstellung des Octoboards im Detektor.

Um die Feldverzerrungen zu reduzieren muss das Potential der Gitter auch über
den Lücken gegeben sein. Um das zu realisieren eignen sich Streifen aus Aluminium-
folie, die über den Lücken angebracht und mit dem Gitter leitend verbunden werden.
Aluminiumfolie ist günstig erhältlich und hat nur eine Dicke von 15 m-17 m. Da
die Gitter am Rand von einem Rahmen umgeben sind bietet dieser sich als Auflage
für die Aluminiumfolie an. Die Maße in Abb. 3.1 zeigen, dass die Streifen eine Breite
von etwa einem Millimeter haben müssen, um auf beiden Seiten auf dem Rahmen
aufzuliegen. Die Befestigung erfolgt mittels Silberleitkleber des Typs E-Solder 3025.
In kleinen Tropfen wird die mit Klebeband positionierte Folie an den Ecken der
Chips auf dem Rahmen fixiert. Zunächst wird das Kreuz in der Mitte geklebt, dann
werden die Streifen mit einer Schere auf die richtige Länge geschnitten und an den
äußeren Ecken geklebt. Das Ergebnis ist in Abb. 3.3 sichtbar.

Abb. 3.3: Foto des mit Aluminiumstreifen beklebten Oktoboards.
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can this be  
„professionalized“ 
 
(hand-glued Al foil) 
 



Momentum 
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Since last year: 
 
•  fresh BMBF funding (2 PhD positions in Bonn, 1 PhD position in Siegen) 
 
•  LEPCOL group at NIKHEF 
 
•  joint NIKHEF/Bonn student starting soon 

•  GridPix applications outside LCTPC 
- CAST/IAXO axions 
- Transition Radiation 
- Neutron Detectors 
- X-Ray Polarimeter   

J. Kaminski

VCI 2016 30

Results
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● Trackfinding – 

   Hough transformation 
● After trackfinding 

   remove all pixels with 

   distance to track 

   smaller than 10 pixels
● Cluster finding 

   classical jet-algorithm 

● Merge pixels 

   until more than 

   8 pixels apart
● Require 44 

   pixels per 

   clusters



Next steps 
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The Pixel-TPC is too beautiful not to remain 
an option for the ILC TPC! 

                      

•  Consolidate wafer-based InGrid process – IZM-7 looks very promising 

•  Get Timepix3 InGrids – this summer... 

•  Get multi-chip readout – critical...  

•  Improved field shaping needed 

•  „Engineering“ module development  

•  Simulation + Analysis! (à aim for LCTPC paper) 


