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https://arxiv.org/pdf/1710.07621.pdf
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—— Amplification and detection
= — — )
=————— at readout plane
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TimePix3:

1N

» 256 x 256 pixels

» 55 x 55 pm2 pitch

» 14.1 x 14.1 mm?2 sensitive area
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TIMEPIX3 + GRID = GRIDPIX

Wafer post-processing at IZM Berlin
> Aluminium grid (1 pm thick)
» 35 pm wide holes, 55 pm pitch

» Supported by SU8 pillars 50 um high




Sensor

2.5 GeV
electrons

Timepix3

. @Bonn

’ 374 mm \ | 0.8mm I l 1.0mm \ I 96.3mm | I 3.45mm I I 3.25mm l ’IScmnllator
Nik[hef

Image adapted from thesis Pascal Wolf, Bonn 2016



https://doi.org/10.1016/j.nima.2018.08.012

Single hit resolution in pixel plane

: . . Histogram of all entries in diagram
Single Hit resolution

depends on:
* 0y = pixel size /v12
* Diffusion Dy from fit

Entries 1940

Residuals insided selected area | StdDev  0.007753

y-residual [mm]

Residuals from all bins with >1000 entries

o, from fit to track-residual [mm]

A hit resolution of ~240 um
is ~24 um for a 100-hit track

z position [mm] (N 1 cm track |ength) oA ok 3
100 150 200 250 ) -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08
Column y-residual [mm]

M diffusion and grid positi by fitti L . .
easure diffusion and grid position zo by Titting Each bin displays mean of residuals from 4x4 pixels

oy = 0330 + Df(z — zy), where 0y, = ——=
Dy = 308 um/+y/cm (310 um/+/cm calculated)
Note thatat B =4 T, Dy = 25 um/+/cm

www-hep.phys.saga-u.ac.jp/ILC-TPC/gas/index.html Nik|hef Nik|hef

Residuals are filled at expected row and column
RMS of deviations is 8 um, enough to meet TPC requirements

12-12-2017 (Nikhef Jamboree) Gridpix TPC readout (Kees Ligtenberg) 9/16 12-12-2017 (Nikhef Jamboree) Gridpix TPC readout (Kees Ligtenberg) 12/16


https://doi.org/10.1016/j.nima.2018.08.012
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SCALING TO LARGE AREAS: QUAD

» 4 TimePix3 chips
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» SPIDR readout

» Detection surface
extendable by adding
QUADSs on 4 sides

» No limit on detection
area
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SCALING TO LARGE AREAS: QUAD

» 4 TimePix3 chips

» Services (signal 10, LV
power? located underneath S —
detection surface S ]

» SPIDR readout

» Detection surface
extendable by adding
QUADSs on 4 sides

» No limit on detection
area
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SINGLE QUAD TESTBEAM, OCT 2018

» Bonn - ELSA: 2.5 GeV electrons

» QUAD sandwiched between Mimosa
telescope halves

» improved track definition

» Gas: Ar/CF,/iC,H,o 95/3/2 (aka. “T2K"

MIMOSA

telescope @ | @ telescope
gas) . /777//777777/77777777777777 7@

SIS
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» E4 =280 V/cm,V,,q=-300V

» Typical beam height above the chip:
~ T cm

s
N

N
\\\\\\\\\\\\\\\\V AANANNANNANANNNNNL

Scintillator

140 mm
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QUAD EDGE DEFORMATIONS

» Due to inactive, grounded zone between
chips

Grounded zone
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QUAD EDGE DEFORMATIONS

» Due to inactive, grounded zone between
chips

» Correct “in software” or by addition of
guard electrode
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pREV
PIXEL PLANE DEFORMATIONS

O
—_—

N

O
O
=)
o

-t
Ol
III|IIII|IIII
O
-
@)

ceptance
-
o
AN
residual xy (mm)

local position y (mm)

P~
s

—

o
O
o
N

I

&n
Outside telescope acceptance

Outside telescope af

AN
=)

OI—TII|IIII

. ,
d e h
L1 1 1 ‘{‘- = |__LﬂL1 41..‘1’ ] | ey ' ! Hﬂ' ] | L1l

5 10 15 20 25
local position x (mm)

|
¥ 9
[ B

7
[ s e el AL ) A w7y &
o s PP I ¢ ¥ it T e - . "
N - ’ s
L s

» Alignment (for now) assumes single rigid object

» After applying fitted edge corrections: residuals << 100 um




LEPCOL

SCALING UP...

» mounting frame

with cooling
channels

4 quads =>
single SPIDR
readout board
(in progress)




LEPCOL

SCALING UP!




Momentum resolution for a 50 GeV muon

—&— Pixels (without deltas and scaled to 59% coverage) ----4--- Pads

DELPHI all trackers
ATLAS inner detector
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chair: Hon. Takeo Kawamura of the

December 7th - The Science Council of Japan (SCJ) begins reviewing the draft from the ILC

Committee
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December 7th. The international organization of scientists had called on the government to
make their intentions clear by the end of 2018, but announced at this meeting that they

(Sometime within January-February, the national government will make its intentions clear?)
would extend their final deadline to March 7th, 2019.

Diet members were in attendance. Lyn Evans (director of the Linear Collider Collaboration

(LCC) leading the ILC project) and Hitoshi Murayama (deputy director of the LCC and

House of Representatives, 130 members) held their general assembly within the Diet on
professor at USC Berkeley) were also in attendance.

This was also a joint meeting with the Liberal Democratic Party

The Federation of Diet Members for the ILC (FDMILC;

December 19th - SCJ Board of Directors meeting
January 31st - SCJ Board of Directors meeting
February 28th - SCJ Board of Directors meeting

TIMELINE
-2019-
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