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Overnrview.

= [he pixel readout off gaseous detectors

= Adding functionalities to pixel readout chips by
wafer post-processing
= Gas amplifying grids
= Gas discharge protection
= Posi-processed! Viedipix2 chip

= The Timepix chamber, a 64k channel uilfiPC
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The Gridpix detector £

Gas volume /

%

= Readout gas volume by means of pixels Z
= Small input capacitance
= High granularity

= Vlicromegas-based amplification
= High electric field faced by the chip Readout plane

/

= Broad range of application from HEP (TRPC, VIX) to
[Rare events detection and X-ray polarmetry



Typical events and ISSUES

= Micromegas + Medipix2 :
= 2Pprojection of the track ionization

|
|SSU€S Fraction the 14x14 mm? Medipix2 pixel area
= Gas detectors do spark
Sl y rid holes
sensitivertorgas discharges™ [ bl
y . ve ! A Hole above
= | arge Micromegas pillar @ phelcenter /N, 24 il comer

pixels O

= Pixel pads and grid heles misaligned

= Grid hole and pixel pitches #




InGrid, an integrated Vicromegas

= Solve the alignment / pillar @ / pitehi issues by
iIntegrating the Micromegas onto the chip

= \\/afer post-processing

= \/ery good! grid flatness
= Minimum gain fluctuations,
= Extremely’ good! resolution of
590 <V EWEINY @) 5.9 ke
iIn'Ar 10% CIH,




Solutions against
sparking

= Multi-stage amplification L
= |ess gain (E field) per stage
= first trial:

systematic study torcome !
Un-coated |
anode

= 2SI layer on top of the pixel
matrix: Silicon ection

= 10 0).cm, few: um thin
= deposited at ~ 250 “C




5 nGrid coverage: ofiad=waler:

successfull

= SiProt + InGrid equipped
= Diced to individual chips

Handling critical

SUBS photo-resist dike around

the pixel matrix
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TThe Timepix chamber

= Funclion continueusly. Since S mMontns

Electric field homogeneity
= Extend the grid potential around the chip
= Guard electrode

Gas mixture: He 20%: iC,H.,
E i = 660 Viem: Drift,,, = 15 mm
Gain ~ 8.10°

frame
Reduced sensitive area

= 200 pum @ pillars Micromegas grid
= \Vloire efiect
= Vylar window. Timepix chip

gkU

e
7

XS, Boa =

11 Z2Z8SE




I"ne limepix chnammner
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Gas mixture: He 2 70 1C .r'r

0 = ddO \//r*m Drift

10)
o 15 mm

= 200 um @ pillars
= Violre: effect
= Viyilar window,




"ne imepix champer

Timepix chip used
= __covered with.a 5 um. thick SIFProt
= Micromegas glued on a frame
= Function continuously since 3 montns

ne grid potentia

Electric field homogeneity.
. 9 |
= Guard electrode

~ |
E i = 660 Viem: Drift, ., = 15 mm
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Coincidence
set-up

= Coincidence setup

= 2 scintillators above the
chamber

= |ead plates +1 scintillator
below.

" Jime mode:

=EiggeractiVatesiie ChipNor:
1SS (EXxpPOSUREIME)

1 Clocicfracuericy usad:
40 & 100 VIrlz

= Viaximum counts of
600 & 1500

Wait for cosmic particles ....
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Count/Iime distribution: (1)

m_ Shanprpeak-at-short-driit-times:
~ 100 ns from trigger signal to “shutter opening’;
pixel activated within these 100 ns start counting when the “shutter” comes.

m_Jail-atlarger drift times:
= Still'some field distortions on the sides

Count distribution 15 ps shutter time and 10 ns time bin Drift time distribution 15 us shutter time and 10 ns time bin

Entries 28242 Entries 28242
Mean 1312 Mean 432.1
RMS 26.39 RMS 263.8

counts time
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Count/Inme distripution: (1)

= Tail at larger drift times:
= Still some field distortions on the sides

== Pistrputenwidthr=v50ns; i5rmmn diitgap: yields
Vo =2 chmitisi @ 660NV.emit — (2H4rcm. st firemivionte Carlo)

Drift time distribution 15 us shutter time

Drift time distribution 15 pus shutter time and 10 ns time bin

Over full matrix

Center: 64 x 64 pixels

——— CO08 chip - Guard ring
— BO5 chip - No Guard ring
500

1500
drift time (ns)

0
drift time (ns)
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[Residuals and' drift length

Standardideviationreiresidualsgollows: — Gi2=6,2+ D2 7
with o, the spatial resolutionat “0™ drift distance and D; the diffusion coefficient.

Fit of o3 = 1(z"%) yields:

D} =180l um. \cm fromiMoente Carlo

RMS of residuals per Z-slices with 10 ns time bins

x< I ndf 2771 /37
po 349+3.5

Residuals and z"'“ with 10 ns time bins
e ———— p1 145.5+ 4.4

Entries 35672
Meanx  0.8883
11.11




Conclusion and future plans

Two main: steps realized:
= 3 reconstruction of: cosmic-MIP-tracks:
m_Successiul post-processing of a4~ Viedipix waier.

Timepix setup
= |Viake progress onthe triggering of the Timepix chamber
= Pixelman software implementations (plugins for on:line pre-analysis)

New chamber design for “quad” readout
BuildrarsmaliBRErendplaie
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