Timing Performance of A-PIC

at High Rate

F. Garcial, E. Oliveri?, H. Muller?

!Helsinki Institute of Physics - University of Helsinki
2GDD lab - CERN

08.12.16 Francisco Garcia— Local SuperFRS weekly meeting



L@”ﬂ/ Timing Performance of A-PIC at High Rate I@ ]

1. INTRODUCTION to the SETUP

2. MEASUREMENT SCHEME AND A-PIC

3. INTENSITY SCAN FROM 50 KHz- SMHz

4. OUTLOOK
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INTRODUCTION to the SETUP

Triple GEM detector:

Area: 10 x 10 cm?

Gain: 104

Gas Mixture: ArCO, (70/30)

hprimaries = 293e"
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“4| Colimator:

| Diameter: 1.6 mm

Area: 8.04 mm?2

Fluence: 3.5 103 - 3 105/mm?

X-ray Tube: _
Anode: Cu A-PIC:
g}irﬁtk\ﬁ to 3 mA Trise: 30 ns
P Full Width: 150 ns
Gain: ?
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INTENSITY SCAN from 50 KHz - SMHz
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INTENSITY SCAN from 50 KHz - SMHz
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Fluence: 500 103 g/mm?
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INTENSITY SCAN from 50 KHz - SMHz

W . A e e OO
UL AN ED rET Qs W ABRL &9

Fluence: 1 10°% g/mm?
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INTENSITY SCAN from 50 KHz - SMHz
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INTENSITY SCAN from 50 KHz - SMHz
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1
07
0.6
05+
0.

ooy

{
!
7
/
I
f

ot

Ampltude
e =
=

e
-
Lo
.‘__“h
T

1.4
1.3

1.2

11

0.8

Hy
)
. {
| q
! ’ ! 1
{
{

0.7
0.6

T

- -

0S
0.4

0.3 q I

s
. -
R
--}

0.2
Ty

i
-

i
| &
| %
\
\
A
1

,.-u-"“"""

\
}
4
1 1
3
\
4

{
o AN |
' { i IR

S NN RINIR'IR W VELVIIIER Wi EIIVAI R

0.5 13 ] 1) ] 1 1 [
0 2E-7 4%€-7 6E-7 BE-7 1E-6 1.2E-6 1.4E-6 1.6E-6 1.8E-6 k-6 2.2E-6 2.4E-6 2.6E-6 2.8E-6 3E-6 3.2E6 3.4E-6 3.6E-6 3.8E-6 4E-6 4.2E-6 4.4E-6 4.6E-6 4.8E-6

200.ns - 5 ms

08.12.16 Francisco Garcia— Local SuperFRS weekly meeting 5



LNEAN N

Lg\%/ Timing Performance of A-PIC at High Rate I@ ]

Detailed study of its Linearity at low/High rate
Saturation effects

Sparks resistance

Baseline shift possible mitigations
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BACKUP SLI DES
Gain dependency on rate (1/2)

« Used a collimator to know the size of the area that was

radiated
« Starting gain 5000, measured up to 500 kHz/mm?2
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'BACKUP SLIDES
Gain dependency on rate (2/2)

 Then starting gain 2000, measured up to 10 MHz/mm?
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000 E. Warras et al. my CERN summer student 2014
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