A field line focusing drifter for
GridPix (tracking) TPCs



... GridPix: best tiling now

For TPC readout: dead regions due to non-perfect tiling

- perfect tiling possible with Si-Medipix ReLaXd at the cost of through-vias
- dead regions acceptable for tracking TPCs

- for ILC TPC: no urgency to minimize dead regions



Focus drift field by means of guard electrode to avoid dead regions




Strong focusing

-cover only 25 of fiducial surface with active pixel chip
- saves SS
- saves power, thus cooling, thus radiation length

But: larger effective pixel pitch (256 x 256 pixels @ 55 pum x 55 pum)
=110 um x 110 um

Moore’sLaw: smaller pixels in future



Octopuce: attempt to minimize dead regions
- very hard to exchange broken chips
- yield: skip GridPix dicing
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Renext: relaxd for gaseous detectors

* (Quad timepix carrier board for gaseous detectors
* Provides gas enclosure
* Relaxd read

AIDA WP9.2, March 28, 2012 Martin van Beuzekom
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Focusing drifter for Quad TimePix on ReNexd
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Extract copper pattern for 3D field calculations




Flat Cable with 16 leads: external potential settings







MSC 2

e e e i — — g
+— — +— —— +—— — -— — — —_— o
TTTTTTTTTTTTTTTTTTT
— — — — -— — — — — —_— W

— s s s s s s s s s . —
[[[[[[[[[[[[[[[[[[[
e e e e A e ae = o o
TTTTTTTTTTTTTTTTTTT
—_— = o = = = = e— = —  a— a—

—f—— o — A — — — —— — — — — ——

— e = = v rwm dwm vw dm v s

| — b T S Ty Ty Ty g Ty iy Ry R, B —
e e e e A A e e e T T, T e, T
— -— —— -— ey — T S o,
e = et et b e e

— e e e o Rw Som, W

—_— A m A mm e T

Rpiind
il
I-|.||...-|l..lilll.l..4rrr._r.rr
St

—_— = O m— e, ma R

nc

Time
4 .933e+002
4 490e+002
4 047e+002
3.604e+002
3.1e0e+002
2.717e+002
2.274e+002
1.831e+002
1.388e+002
9.447e+001
5.015=+001




Inc: 1
Time: 1.000=+000
T O T T T T X T 1 1 2 N N O N O IO
_ (O T Y T T T T T T T T A A A A T T Y Y Y Y Y N N A B
I T T T T T T T T T T T T T O T I O 2 11 O T T Y Y SN Y TN Y SO DS R IO '
A TS LA 1 T T L R O A
I T T T T T T T S T T T T I T O T NV T T T T T Y Y Y TN Y O S B B
(T T T T T T N O O T T O T O O T VI 1 T T T Y Y Y N O SO DS B S
o A SR T BN T T I TN S T O T O T O S R B I O I O S S R R A A N SN I (O SN I SN T £ 1F R U T N A S N S R SN SR T A
A 1 1 Y A Y Y O Y Y Y Y Y N A Y T A Y Y o T Y Y Y S Y [ A SN S NS FO (O
(R Y- Y LA 1 T T T T A W 1 T T Y Y Y Y D Y O B
I T I e Y A Y Y Y Y O A Y A A A A AT Y Y T N A e e e T T Y Y Y A Y [ Y SN AN HS N B
(I T T T T T T T A A A 5 T T T Y S N T O A (O A
AR IR RN A R R R R R R R RN R AR A R R N
(A 1 T T T T T A T T O O O A 5 T Y T Y S N Y T O A IO A
i 100 T T TV T T R T T T T A T I O B Y (T N Y S SN N Y Y SN BN B IO
(S 1 T T T Y I O O O A O 5 T Y T N N Y T O Y O A
196 1 T OV T T e T Y A Y A Y A A e O T T A YA G A T T O YT Y A A Y (Y SN SN N A R
(OIS T T T T Y Y T O A S 55 T T S N T I S A IO B
1V T T T Y A Y Y T Y N 0 A A I T Y A N NS T Y Y SN NS N T N ¥
ALY U T T O T T T Y Y A A A A A 0 1 T Y Y T Y AN Y Y A ¥
(A TR T N 7122 T T T T A A A A O A 0 I I N Y N S N Y S O IR LY
134 (TR A1 5 T T T A A A AP A A A A 0 2 0 0 A T 0 YT Y Y Y Y N N N O
ORI AT U N A U T A O Y A O I O O A T Y 2T T T N (NS (Y [ TR T SO S S T
RN TR T YT T A A 0 A A A . T A T Y Y N Y Y T Y A NS O Y
R R R R R RN SN NN NN NS RN EE S S E NI IR I I TS S O S A TS S O S R N
AR ST Y Y T T T T T I A YA O O O O A 1 Y YA Y Y Y S R R AN
PO RS LR O U T O U O T T T A O A A A A o 0 A O O O O A T A W
RREEA SRR T Y 1 T T T O OO o O o O O o o O I O IO
TTTHI’%\H\H\HHHHH1TTTTTTTTTffJ‘HHIHHHHIHHFHJHITTTTTff1TTTTHi?
o6 HTHHT%\HHH‘\HHW111HTTTTHHHHHHHHHM et r ey
. HHHHHH111THTTTTTTHJ‘HHH;( Hi
' ’ll NEERERARERENE [
RERRERR |
| Preettet loadharry
Electric Field Intensity




Inc: 1
Time:

1.4830=+003

9 600=e+002

4 400=+002

—& . 000=+002

—-1.120=+003

-1.640=4003

-2 . 160e+003

—2 . 680=e+003

—3.200e+003




Autocalibration

-get initial f(X,Y)=> (X)Y’) from 3D e-field
-make scatter plots of residials
-modify f(X,Y) until residuals are minimized

Basic correction: X’ =CX, Y =CY
+ E x B effect



METS

- Quad Focus Drifter under construction
- Testbeam @ DESY in August 2013
- Data analysis, Monte Carlo simulation, correction procedure



