Biweekly GBP meeting

Radiation damage analysis
Test beam CLEAR 6-12 Sept.
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Recap of CLEAR test

Detectors + equipment
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« Digitizers 8-bit 1GS/s IMHz connected directly with 30m cables
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Recap of CLEAR test

Measure types

« Baresignalsas a function of the beam charge

 Scanin the vertical position (to find beam center)

« Scaninthe horizontal position (along strip) for strip response uniformity
* |rradiationof the sample up to 15MQy

« Scanin HVto measure CCE in both irradiated/non-irr.area

« Scanin beam charge to investigate detectorresponse in both irradiated/non-
Irr.areas

« Detectorresponse as function of the beam chg. During irradiation
« CCEin1bunch/train operationsirradiated/non-irradiated areas
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Day by day overview
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Bergoz, integrated waveform charge (sync.) and PSU - day 6 1e—9
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beam charge [C]

le-9

Bergoz, integrated waveform charge (sync.) and PSU - day 7
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8th Sept.

' Bergoz, integrated waveform charge (sync.) and PSU - day 8 1e—8
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1e—8 Bergoz, integrated waveform charge (sync.) and PSU - day 9 1e—9
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Table of beam spec.s measurements
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Table of beam measurements

Attachment legend

1. picture of the bea on scintillator screen

2: picture of beam (bunch attenuation, bunch number) and transport (magnets, etc.) parameters
(1) or 3: picture of the beam on detector

Day 6
Time Beamsigma (mm) Traincharge(nC) Bunch/train Attenuation Attachments
14:17:59 ? 0.005 10 100 2
14:46:11 ? 1.403 10 100 1,2
15:07:22 ? 0.008 10 100 2
15:20:47 1.035x1.939 1.8 5 100 1,2,3
19:00:37 ? 0.108 ? ? 1))
19:06:30 ? 0.108 ? ? 1]
19:38:40 ?7? 0.108 80 ? 1
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Table of beam measurements

Day 7

Time Beam sigma (mm) Train charge(nC) Bunch/train Attenuation Attachments
09:17:37 1.02x2.02 0.086 1 5 12
09:18:37 1.05x1.92 0.086 60? 5 1
09:38:26 ? 0.025 20 5 m,2
09:46:53 ? 0.0274 20 5 2
11:12:05 0.97x1.88 0.028 20 5 1
:22:55 1.01x1.99 0.056 40 5 1,2
12:04:59 1.01x2.03 0.34 40 12 12
15:22:38 1.02x3.00 26 160 22 1,23
15:45:09 ? 30 160 22 m,2
17:02:36 ? 28 160 21 2
17:54:01 ? 6.1 160 35 2,3
18:21:25 ? 54 160 32 2
18:32:16 ? 526 160 32 2,3
19:33:23 off off off off a
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Table of beam measurements

Day 8

Time Beam sigma (mm) Train charge (nC) Bunch/train Attenuation Attachments
08:26:18 1.08x2.18 0.386 13 33 12
08:27:39 1.25x2.52 4.0 160 33 12
09:05:47 ? 0.016 1 9 1
09:24:01 (1.0x3.0) 5.4 160 60 mz2
14:04:27 11x2.2 0.300 1 55 1,2
14:15:46 ? 0.4 10 S5) 0,2
14:20:30 ? 6.0 160 55 0,2
14:56:13 1.38x3.26 4.2 160 40

14:59:00 1.20x2.8 4.22 160 40 1,2
15:30:36 ? 0.04 1 50 0,2
15:34:40 ? 0.04 1 45 0,2
15:45:56 ? N4 160 100 0,2
16:34:55 ? N4 160 100 0,2
17:11:09 1.21x2.7 Nn.74 (160) 100 1
17:23:40 ? 10.0 160 60 0,2
18:44:30 1.38x2.32 19.0 200 100 1,23
18:46:47 1.39x2.30 19.0 200 100 1
18:47:13 1.39x2.30 19.0 200 100 ]
18:53:35 ? 19.48 200 100 m,2
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Table of beam measurements

Day 9

Time

09:11:20
09:59:03
12:05:30
16:33:23
16:40:14
17:55:48

Day 12

Time

14:15:03
14:54:5]
15:10:01
15:56:04
16:50:10
18:42:42
20:17:18
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Beam profile reconstruction with scintillator
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Profile reconstruction check YAG

First, we have to be sure that the beam parameters |
as reconstructed from the camera are reliable. The — _WP/ \%
figure shows a picture where the external ring ofthe
scintillator screen (diameter 30mm) is visible.

Using the AOI one can check the beam s
re C O n St r u Ct i O n o 7__‘::' _—_"__"'_I: “‘:-'__'”““"“—“_'l';';':mm__i_ e "'I“I
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Profile reconstruction check YAG

Colour image is converted to grayscale by
taking RBG and mapping to pixel intensity by it Lot ek

10000

intensity = red*0.2989 + green*0.5870 + blue*0.1140
First, we must be sure that the beam parameters as
reconstructed from the camera are reliable. The
figure shows a picture where the external ring of the
scintillator screen (diameter 30mm) is visible.

Using the AOI one can check the beam o’
reconstruction

8000 4

Reconstructed sigma o]
Sigma X,Y: (0.993,1.671) mm

Nominal sigma
Sigma X,Y: (1.019, 2.010) mm

2000 +

SigmaY/X is 1.683 in the reconstructed case and 1972
INn the nominal case

04

# €3 $Qa= B x=285.114 y=2375.13
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6 Sept.
Vertical scanyY

Measure conditions

# Title: Vertical scan along Y-axis

# Description: Scan in the vertical position. Hor. pos fixed at 205.022mm
# Date: 6Sept. from 173938 to 182304

# HV: (600, 600, 600) V

# Beam sigma: (1.04, 1.94) mm

# Beam charge: 5pC/bunch 1bunch/train 10Hz

# Dgt time scale: 20 ns/div

## Data

# Point 1/4: (205.022, 0.250) mm from 174946 to 175046
# Point 2/4: (205.022, 0.450) mm from 181659 to 182002
# Point 3/4: (205.022, 0.650) mm from 182204 to 182304
# Point 4/4: (205.022, 0.050) mm from 182424 to 182524
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Vertical Y-scan - 6Sept.

] basler_rda
- e Stage position here:
w -+ (203.023,1.000)
Digital gain 1 +
Exposure [us] 3004 3004 - | + . .
Then stage is moved such that:
Gamma 1.0 1.0 - | +
[ M M ?
N = laser is centered on device
. but no pictureis saved.
Binning 1 0 + Stage pos. iS
Frame rate [H 5 5 - |+
amertetial | 3 (205.022,0.250)
Test Image off v
Set AQ Reset AQ .
Displacement of
999 M
ok 2mmright
602
o 0.75mmup
0.052
gger
Trigger Mode AcquisitionStart -
Trigger Source Linel -
Trigger Edge Ris -
Trigger Delay [us] 0 0 +
» Transport
Autosave
skip 5 -+ on ]
@ Refresh =g Reopen > Acquire
Lbduss — nurts B=E (e e H= oo H= (= I rerts b= (SRR el e H= g H= |5 )
Gauss — Hor: o= 0,000 M= 0,000 A= o] | Yer: o= 0.000 M= Q.00 = u}
Gauss - Hor: o= 0,000 M= 0,000 = o] | er: o= 0.000 = 0.000 = 0
Gauss — Hor: o= 0.000 H= 0.000 A= @ | Yer: o= 0.000 = 0,000 = u]
Gauss - Hor: o= 0.000 M= 0.000 A= o] | Yer: o= 0,000 = 0,000 A= 0
Gauss - Hor: o= 0.000 M= 0.000 = © | Ver: o= 0.000 p= 0000 = 0
Gauss - Hor: o= 0.000 H= 0.000 = @ | Yer: o= 0.000 = 0,000 = u]
Gauss - Hor: o= 0,000 M= 0,000 = o] | er: o= 0.000 = 0.000 = 0
Gauss — Hor: o= 0.000 H= 0.000 = @ | Yer: o= 0.000 = 0,000 = u]
Gauss — Hor: o= 0.000 M= 0.000 = o] | Yer: o= 0,000 M= 0,000 = 0
Gauss - Hor: o= 0.000 M= 0.000 A= © | Ver: o= 0.000 W= 0,000 = 0
New tion at Tue_06_Sep_2022_16_16_53_983
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Vertical Y-scan - 6Sept.

On the basis of the image and motor displacement logs,
the position of the laser beam when ‘centered on device'
Isthe green cross.

Stage pos. is
(205.022,0.250)

If the beam centeris aligned with the laser position,then
the centroidis 9px = 1.14mm away from the sensor vertical
center.

Vertical beam sigma measured that at 15:20:47is1.939mm
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Vertical Y-scan - 6Sept.

Vertical scan - 6Sept.

gauss 0 = 1.939mm, p = 0.25mm, ag =1
1.0 1 : |
: F0 contacts sze y
: ‘I"‘.‘ 1 —— /! | ) |
0.8 4 ' PRI
| 4 o J B
1 \.. — R I
1 ~~{] L b
| I~ - , -
% 5 :
£ 0 i 5
: | sapphire wafer sapphire wafer ;
0.4 4 : :
0.2 4 : i
This picture shows how the detector is arranged
with respect to the beam, assuming that beam
centroid is aligned with the laser and sigma is given :
by the one reported in CLEAR's logbook :
“00 os v s 00 0
Vert. position [mm]
# €3 $Q/= x=1.41932 y=0.303111
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Vertical Y-scan - 6Sept.

Vertical scan - 65ept.

—o - detM - strip 2
=o= detM - strip 3
cco- detU - strip 2
c<e detU - strip 3

0.0007 4 —e— detW - strip 1~

~
—e— detW-strip4 ~ N,

N SN T T e e e
e detU - strip 1 NN

. ~ ~
ve- detU - strip 4 NN

NN
—e- detM - strip 1 NN
. SO
0.0006 9 —e— detW - strip 2 ., ., AN

. ‘. ~

—o— detW -strip3 -, ., \\\\\
e . i AN

0.0005 A

0.0004 4

Charge collected / beam charge

0.0003 4

0.0002 4

0.0001 4

with baseline subt

4

raction

0.1 0.2

A€ +Q=
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Vertical Y-scan - 6Sept.

Vertical scan - 65ept.

0.0035 1 ~ &~ detM - strip 2

=o= detM - strip 3
coe- detU - strip 2
c<e detU - strip 3
—e— detW - strip 1
—eo— detW - strip 4
c-o - detU - strip 1
re- detU - strip 4
—&- detM - strip 1
~e— detW - strip 2

0.0025 —o— detW - strp 3 without baseline subtraction

0.0030

0.0020 4

0.0015 A

Charge collected / beam charge

0.0010 A

0.0005 A

0.0000 -

0.1 0.2 0.3 0.4 0.5 0.6
Vert. position [mm]

€3 +Q= x=0.677492 y=0.00326947
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Vertical Y-scan - 6Sept.

Bergoz, integrated waveform charge (sync.) and PSU - day 6 1e—10
—— Bergoz —— dgtchl - 1.00
0.22 1 —— dgt ch2
. —— dgt ch3
dgtch4 <-> detU strip3 —— dgt cha 0.06
— dgtchS | 075
0.20 1 . —— dgt ch6 120
very low signals . — dgtch7
> : i ~—— dgt ch8
! i —— dgt ch9
0.18 1 .a i —— dgtchi1 [ 930
: : dgt ch12 r 0.05
1 1
1
| ! - 100
1
0.16 : I - 0.25
1
%) )
< -
g — —
2 0.141 F0.00 UG 4
5 g S e e
7] Ll
= 3
(&}
0.12 L 025
- 0.03
0.10 - . . - 60
Tmin acq.ofthe pomt. - —0.50
(205.022,0.450) mm
0.08 -
- —0.75
- 0.02
——~ imon ch0 —-= vmon ch0 40
0.064 === imon chl ~+= vmon chl
=== imon ch2 —-= vmon ch2 | ~1.00
18:19:00 18:19:10 18:19:20 18:19:30 18:19:40 18:19:50 18:20:00 18:20:10
time
A€ +Q = pan/zoom, x=18:19:31 y=76.5156
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Vertical Y-scan - 6Sept.

EventB

A€ +Q =
06/12/2022

dgt0:ch0

" dgt0:chl

0.01-
0.00 MM&MWMW

" dgt0:ch2

" dgt0:ch3 '

0.02 1

0 25 50 75 100 125 150 175 200
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dgtl:chO

Lyl A0

dgt2:ch0

" dgtlichl

PANAN ALV U AN W LY

" dgt2:chl

" dgtlich2

mummwwv:\:@trpj\tm

' ' ' " dgt2:ch2

" dgtlich3

WMMW%HW&:M:&

oy b ygonpll

' ' " dgt2:ch3

0 25 50 75 100 125 150 175 200

—w—w—vmm—wm'wwﬂvv—nmvc

0 25 50 75 100 125 150 175 200

26.00

484.00



7 Sept.
Horizontal scan X

## Data

# Point 1/17: (209.000, 1.500) mm from 95203 to 95303
# Point 2/17: (210.000, 1.500) mm from 95425 to 95525
# Point 3/17: (211.000, 1.500) mm from 95617 to 95717
# Point4/17: (212.000, 1.500) mm from 95747 to 95847

Measure conditions # Point 5/17: (213.000, 1.500) mm from 95926 to 100026

# Title: Horizontal scanalong X-axis N # Point 6/17: (214.000, 1.500) mm from 100059 to 100159
# Description: Scan in the horizontal position. Position 216mm should be the center # Point 7/17: (215.000, 1.500) mm from 100254 to 100354
ﬁ Da?%ggegé'g rgg(‘)095203 t0 101950.9 # Point 8/17: (216.000, 1.500) mm from 100429 to 100529
01009, 609, 600 # Point 9/17: (217.000, 1.500) mm from 100555 to 100655
Beam sigma: (1.05, 1.92) mm _ , # Point 10/17: (218.000, 1.500) mm from 100725 to 100825
# Beam charge: (1.25)pC/bunch 20bunch/train 25pC/train 10Hz # Point 11/17:(219.000, 1.500) mm from 100937 to 101037
# Linear stage: X ranging from 209.0mm to 225.0mm with fixed Y=1.5mm # Point 12/17: (220.000, 1.500) mm from 101047 to 101147
# Dgt time scale: 20 ns/div | N # Point 13/17: (221.000, 1.500) mm from 101156 to 101256
# Notes: There is no Bergoz 10Hz charge information available for such a measurement. # Point 14/17: (222.000, 1.500) mm from 101325 to 101425

# Point 15/17:(223.000, 1.500) mm from 101505 to 101605
# Point 16/17: (224.000, 1.500) mm from 101630 to 101730
# Point 17/17:(225.000, 1.500) mm from 101851 to 101951
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Possible source of left/right asymmetry

There is a difference in the amount of material crossed by the incident
beam if the beam centroid is moved left or right with respect to the
sensor’'s geometric center.

If table is moved to the left (decreasing X) the beam won't cross
backside PCB ground plane (35um copper)

o
ol~o oVo oMo
N

edepPosY edepPosX {edep * (wafer=="A%))}

700

,,,,,,

G000
ile Edit View Options Tools Help

ProjectionX of biny=21 [y=-0.00..0.08]

(]

slice_px_of_htemp

8 F R Entries 19892
§ 7000 * Sebey 1088
g BDDOf -+ *
2 r +
50001 e
0.4 F
40001
& 4 g 0 2 3000 - -
2unof B
. . . 1000f N e
Backside GND copper layer has no effects in strip _ I I el T D D
ede,OS - - = 0 2 ¢ edechE:sX
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Horizontal X-scan - 7Sept. (actual beam spec.s)

Horizontal scan - 7Sept.

~ e~ detM - strip 2 i i
o detM - strip 3 Box hole size is 20mm x 20mm

co- detU - strip 2 ->

detU - strip 3
Xrange from 206to 226

detW - strip 1
detW - strip 4
detU - strip 1
detU - strip 4
detM - strip 1
detW - strip 2
detW - strip 3
gauss o = 1.05mm, p = 216.0mm, ay = 0.002

0.0030 4

Y e
T e

0.0025 1

Fiieifte

0.0020 1

=
=3
S
=
=8
L

Charge collected / beam charge

0.0010 4
nominal
beam
0.0005 4 .
’ profile
0.0000
ZiU 21I2 2i4 21I6 21I8 2é0 2&2 254
Hor. position [mm]
# € +Q= x=220.424 y=0.00186222
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Horizontal X-scan - 7Sept. (sensor overlay)

aéd bAE B
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Horizontal X-scan - 7Sept. - theory

Data according to the expected behaviouris

Cumulativedistribution function for a Geant4 simulation of the energy deposited in the strip volume for
1D normalwith g, = 1.05mm 10k e- primaries.

wafer ATIOum
CDF[NormalDistribution[0,1.05],-x+5]

Relative signal [a.u.] —e—strip] —@—strip2 —®—strip3 —@—strip4

o 80000
<’ 70000
I L
0.8 = 60000
I o
- % 50000
0.6 8
i + 40000
: 8
0.4+ @ 30000
L ©
& 20000
02l 2
<[ & 10000
0 0 O °
|
5 X [mm] 0 2 4 6 8 10 2 14
Beam center in middle of x displacement from beam X-centre [mm]
the strip

Taking the x-derivative of the CDF, the gaussian distribution is found.
Fit of the standard deviation can be compared with the nominal 1.05mm beam width.
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7 Sept.
Irradiation 0-IMGy
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Collected charge / beam charge as function of the integrated beam charge (smooth=60, sVal=25) - day 7

2.01
1.54

'{lf‘f NI MY

! '4"1&‘ ol ?“:”“, ,’H

] i Meus 0 oA AL

e 1.0 A 4

0.51
0.0 4

-""l
M

W /]
LTAVE )
irea AR

-w-m-k ,,,.m‘n‘*ro*" ey

ch0
chl
ch2
ch3
ch4
ch5
ch6é
ch7
ch8
chl0
chll

0.0 0.2

# €9 Q=
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0.4

T
0.6
integrated tEse [MGy]

0.8

1.0 1.2

pan/zoom, x=0.437288 y=0.685187

3]




A-H dose to time map

A stays at 0.11MGy A stays at 15:57:50 A stays at 15:57:50
B stays at 0.146MGy B stays at 16:01:57 B stays at 16:01:57
C stays at 0.42MGy C stays at 17:01:16 Cstaysat17:01:16
D stays at 0.45MGy D stays at 17:03:58 D stays at 17:03:58
E staysat 0.63MGy E staysat 17:56:01 E staysat 17:56:01
F stays at 0.67MGy F stays at 18:17:46 Fstaysat 18:17:46
G staysat 0.91MGy G staysat 18:32:02 G staysat 18:32:02
H stays at 0.92MGy H stays at 18:33:29 H stays at 18:33:29
 omcyosion
Iﬂ-’E-ﬂ-EUC
[ s8.76uc
| 11.07uc
-Check signalg l
-EMckslgmls
|.zzu.1ru:.
‘cnm signalk
lﬂ-ﬂ?.d--‘l]ﬂ
de&signals.
Check signjls .l

16:00 16:20 1700 17:20 18:00 18:20 19:00
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A (as for B,C,D)

A stays at 0.11MG = A stays at 15:57:50 ~—— * Higher current PSU draw current measured

Higher average beam chg. From Bergoz

| P. Grutta - Biweekly GBP meeting

= Bergoz, integrated waveform charge (sync.) and PSU - day 7 =
le—9 le-9
557 — Bergoz —— dgt chl Lo2sa  [450
— dgt ch2
—— dgtch3
4 —— dgt ch4
“ I —
5.0 || ) dgtichs L 0.22
¥ T i =R = Hgtchi L 400
P Jgy Ei_‘ vy r:"': :?:‘: i I ']l-‘:x':: A ,I.: B, —— dgtch7 6
= r 4 o & S i
al:- i 1:|i H Iy I Il :' I 1‘1 l‘_ﬁj" ”r'll""" 3 :'Ll‘ LA --! 1 Lt l!.:“'i: T l".,"I| ‘"‘ — dgtchs
] ll: :I N 'II‘I '|" ,!If Y :': W rl‘!" :‘ o8 o \ ull 1 “: = L- :l,' W 53 |“Il:,.|'|‘~‘|"llli|: - :h'ln"l' I,", ~—— dgt ch9
- ol a | - . " 4 . -1
45_|}|‘| ,.;'.,', 4 ! :-in it I f"n" '|'Il' “ :: |,: l|,,' N “ i lnd |‘Il ‘|,' Sesd el IJI:.||;A,~_,|I ._: r i —— dgtchll F0.20
s 1 W Mt n_l:,'l flly [ i ';m‘.r‘“j T 2 4 1 LY T ik 5. N n
i L Ve TENL I T 1 1 P s Wfi! gl .~ dgtchl2
Ve Dl me k't'"‘_j"l"": i e N PO AP b Ao oadd 5, M Dl oA o 350
MY © LY e ey g 2l Mg b T~ i PR o R e Ll i [ A N Y |1 i
¥ Wan gl N : o i y " TR ..,,':,“1 T w1 bt A N e .;:r‘.!:}"., .Hig!,
Y ] i "o s -0.18
4.0 1 —_—
— O
3 =
o e < =
= 2 1300 g
e i L0.16 é 2
£ 35 g 3 S
3 | o
-4 O
r0.14
3.0 - 250
F0.12
2.5 M3
I p—— EPpy——— S—— i E— . 1 4 L 200
0.10
2.04 === imon ch0 —-= vmon ch0
=== imon chl —-= vmon chl
~== imon ch2 —:= vmonch2 |, - 0.08 150
07 15:55 07 16:00 07 16:05
time

pan/zoom, x=07 16:00 y=265.338




A (as for B,C,D)

dgt0:ch0 dgtl:ch0 . dgt2:chi
A stays at. +—— Astays at 15{57:50 Highercu rrent_-P&H—d-raweu?—reﬁ{—meas-ured—
\ * Higher average
1 - * No difference in sig ,,
01 ety - : ~—Smathvariationsinamptitt oW 2>am charge
* dgt0:chl " dgtlichl . L. ' ugtz chl =
] | varrations ]
1 N - N J
0- . ] o
! " dgtQich? ’ ' ' ' ) " dgtlich2 ’ ' ' ' ' ' ! " dgtZich? |
2-. r
1. -
0 1 d 1 - d
’ " dgtQich3 ' ' ' ) " dgtlich3 ~ ' ' ' ' ' ’ " dgtZich3
2. - -
1. - -
L - 4 —.
l':l"S EII:IEI EI':'PD III]- 2I5 51} ?I5 11I:ICI 155 1_'I-D l'}i 2{'!}

File 49.00

Event 69.00

Lower ratio means that strips collect less charge with respect to
the previous measurements.

e +aF B ¥=122911 y=0486268
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A (as for B,C,D)

A stays at 0.11MGy = A stays at 15:57:50 * Higher current PSU draw current measured
\ * Higher average beam chg. From Bergoz

* No difference in signal shape
* Smallvariationsin amplitude following beam charge
variations

Lower ratio means that strips collect less charge with respect to the previous measurements. It may have happened that
with the ‘kick’ of beam charge the beam width or the centroid moved. Sensor profle i diferent scales
Let’s check on strip profile averaged over 1 minute time before

0.00230 4 === detW - 15:55 (1m) cre detW - 15:59 (Im)  F 0.00210
—+— detU - 15:55 (1m) e detl - 15:50 (1m)

15:55:00 -> 15:56:00 and after 15:59:24 -> 16:00:24 e detM - 1555 (1m) “’.jw_mg(lm)
Avs.B 0.00205

0.00225 1

There is no clear evidence of a displacement of the beam centroidas ...
well as a variationin the beam sigma.

¢ 0.00215 A
3
n

[

It seems that this effect dependson the bunch charge, rather than
geometric variations of the beam.

0.00210

0.00205

0.00200 1

T T T T T T T
1.0 15 2.0 2.5 3.0 35 4.0
strip nb.
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Spatial profile on the sensors over T minute acquisitions for D<(t=17:25)<E and for E<(t=18:00)<F.

—e— detW - 17:25 (1m) coes detW - 18:00 (1m)
—o— detU - 17:25 (1m) e detU - 18:00 (1m)
—— detM - 17:25 (1m) rre detM - 18:00 (1m)

0.0023 4
F0.00140

0.0022 A - 0.00135

o>

Ul
[ - 0.00130

0.0021 1
- 0.00125
0.0020 4
F0.00120
0.0019 4
1.0 1.5 2.0 2.5 3.0 3.5 4.0
strip nb.
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/o

E staysat 0.63MGy +— [ staysat 17:56:01
1e—9 Bergoz, integrated waveform charge (sync.) and PSU - day 7 1e—9
—— Bergoz —— dgtchl
—— dgtch2
—— dgtch3
I____ —— dgtch4 L g
I —— dgt ch5
67 | —— dgt ch6
1 — d h
I i
I —— dgtchp | 6
dgt chlll
E ' ““V"WE 2
41 fAmnama 7 %#ﬁm !
- ;xm'f?ﬁfﬁp, W !
— V ' |
0] ' -
o oy b 1 4
5 bl o it R AR I
5 5 i I¥felaat |
S I/ /A
= ,
pS 1 |
2 1 1
1 | F2
1 |
1 |
1
1 |
1 |
e e reTe TR SR re e dxy, | l g o
0_ o . . I
irrad area non-irrad |
here area here | ,
1
=== imon ch0 R X —-:= vmon ch0
=== imon chl Acq. started about Tm30s after beam on —- vmonchl L _,
=== imon ch2 —-= vmon ch2
07 17:25 07 17:30 07 17:35 07 17:40 07 17:45 07 17:50 07 17:55 07 18:00 07 18:05 07 18:10
time
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collected charge [C]

PSU currents going from 0.175uA to 0.24uA

- 600
- 0.30

- 500
- 0.25

- 400
- 0.20

- 300
-F0.15 &

F

F

¢

£ 200
010 Y
L 005 100
- 0.00 O
F—0.05 [ _1q0

voltage [V]



le-9

Bergoz, integrated waveform charge (sync.) and PSU - day 7

le-8

—— Bergoz

r 1.51

1 Iga o
.

[ Loy \.‘—'l_‘ [

S

LETEC o i i+ o
Ll

dgtchl
dgt ch2
dgtch3
dgt ch4
dgt ch5
dgt ché
dgt ch?7
dgt ch8
l,:-v;'mrud'g.]: cho
L dgt chll
dgr chl2

“Ju 1 ol F0.6

1.0

- 0.8

~ %) 5
d

P =~Nnlayl, J
)
<]
2
© 0.4
e
o
=
0 o s o s o o o — — — — — — — S T T S T T T T Y Y S S S S S S — — — — — — —  —  —
()
o)
1 r 02
|
]
]
l
0 e e e e L-.fo.o
no X displacement here
Fr—0.2
——- imon chO X —-- vmon ch0
21 === imon ch1 S —-= vymon chl
=== imon ch2 g —-= vmon ch2
(@]
T T ) T T T _0.4
07 18:05 07 18:10 o 07 18:15 07 18:20 07 18:25
2 time
D

# € Q=@
06/12/2022

collected charge [C]

- 0.4

- 0.3

r0.2

r0.1

r 0.0

r—0.1

current [uA]

- 600
- 400
>
(]
(@]
&
S
200 7
-0
- —200

pan/zoom, x=07 18:06 y=18.2503
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1e—_9 Bergoz, integrated waveform charge (sync.) and PSU - day 7 le_g
| — Bergoz — 3Qt‘2hl 10
—— dgt ch2
,-u_.ﬁﬂHE%
Data is acquired correctly. The issues are mainly due to - _"r'—ﬁ-?;-‘- |
. - \ ™y —L-=dgt chsy
klystron instability. The beam profile was not s —{- dgtens |08
measured again after klystron restart. " —{c, dgtch?
i dﬁ!t chi
—f— dgtch9 ‘l
L dgtch1l 106
dgt chl2
) L 0.4
E]
o
N IO R S
£
3 - 0.2
0
ﬂ- ................................ Z "Dﬂ
no X displacement here b
o
)
n - —0.2
n
5 5
=~ imon chi —-= ymon chQ
=== imon chl —-= wmon chl L 0.4
=== imon ch2 —= ymon ch2
07 18:25 07 18:26 07 18:27 07 18:28 07 18:29 07 18:30 07 18:31 07 18:32 07 18:33 07 18:34
time
€ +Q= B
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arge [C]

collected ch

- 0.3

- 0.2

- 0.1

- 0.0

- —0.1

current [ua)

F 200

ra00

r 400

voltage [V]

F—200

panfzoom




8 Sept.
Irradiation 1-7MGy
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8 Sept. Irradiation 1-7MGy

Collected charge / beam charge as function of the integrated beam charge (smooth=50, sVal=15) - day 8

1.75 1

1.50

1.25

0
=
w

: CCE curve must be used to
I compare this data with the
' former

1.00

0.75

ratio

0.50 A

0.25 -
—_— Regime A Regime B : Regime C
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Irradiation 1-7MGy
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Irradiation. Comment and analysis strategy

 The detector'sbehaviour duringirradiation, where different beam charges have

been used, dependson the absolute train charge value.

 Timescale of ~ 5min is observed on day 7 (point H). However, this is likely to be an effect due
to ‘beam displacement’ rather than a ‘charge saturation’ effect. In fact, this is not observed

anymore neither in signals nor psu currents.

« To deduce radiation damage one has to use measureswhere the same
charge/trainis delivered to the sensor -> 1 bunch operations TODO

From
16:45:51
17:37:23
17:10:50
18:25:53
18:57:12
10:30:31
11:44:51
12:29:16
15:36:17
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17:07:38
17:5414

O
]
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7
7
7
7
7
8
8
8
8
8
8
8
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18:17:07
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Irradiation. Comment and strategy

Single bunch measure for irradiation TODO list

1. Function to calculate the integrated dose as a and integrated dose
function of the beam characteristics (stored inthe 3 |nspect files for these measures (something odd
beamTable array) but based on the THz bergoz data near 17:20 day8 found)
(always available)

2. Function to plot a canvas with
beam+chl+psucurrl+positionX as a function of time

Day From To Dose at start
7 16:45:51 17:00:08 ?
7 17:37:23 17:50:56 ?
7 17:10:50 18:17:19 ?
7 18:25:53 18:31:56 ?
7 18:57:12 19:114:44 ?
8 10:30:31 10:36:27 ?
8 11:44:51 11:53:43 ?
8 12:29:16 12:45:38 ?
8 15:36:17 15:42:10 ?
8 16:16:53 16:31:12 ?
8 17:07:38 17:16:20 (17:20:00) ?
8 17:5414 18:17:07 ?
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8 Sept.
CCE in the irradiated area (forward bias)

Measure conditions

# Title: Charge collection efficiency irradiated area 0-600V

# Description: CCE scanin the HV from 0 to 600V in the irradiated area position, after

# irradiation day with accumulated dose of roughly 9.52MGy.

# Date: 8Sept. from 194200 to 201500

# HV:variable from 0 to 600V

# Beam sigma: (1.02, 3.0) mm

# Beam charge: avg. 23.35 pC/train with 1 bunch/train 10Hz

# Linear stage: (196.0, 1.5) mm

# Dgt time scale: 10 ns/div

# Notes: There is no Bergoz 10Hz charge information available for such a measurement,
# therefore we have to rely on Timber data. Deposited charge is (68keV/22eV)*(d/110) * trainChg.
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8 Sept. CCE in the irradiated area (forward bias)

CCE vs. V (irradiated area)
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. ____________________________________________________________________________________________________________________________________________________________________________________________
CCE vs. V (irradiated area) - Wuppertal (150um)
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CCE vs. V (irradiated area) - University (110um)
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CCE vs. V (irradiated area) - Monocrystal (110um)
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9 Sept.
CCE in the non-irradiated area (forward bias)

Measure conditions

# Title: Charge collection efficiency non-irradiated area 0-600V

# Description: CCE scanin the HV from 0 to 600V in the non-irradiated area position.

# Date: 9Sept. from 101355 to 104900

# HV:variable from 0 to 600V

# Beam sigma: (1.08, 2.18) mm - measured at 09:08:46

# Beam charge: avg.42.53 pC/train with 1 bunch/train 10Hz

# Linear stage: (219.0, 1.5) mm - (203.0 today is 196.0 yesterday)

# Dgt time scale: 10 ns/div

# Notes: There is no Bergoz 10Hz charge information available for such a measurement,
# therefore we have to rely on Timber data. Deposited charge is (68keV/22eV)*(d/110) *trainChg.
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9 Sept. CCE in the non-irradiated area (forward bias)
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CCE vs. V (irradiated area) - Wuppertal (150um)
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CCE vs. V (irradiated area) - University (110um)
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CCE vs. V (irradiated area) - Monocrystal (110um)
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9 Sept.
CCE in the irradiated area (forward bias)

Measure conditions

# Title: Charge collection efficiency irradiated area 0-600V

# Description: CCE scanin the HV from 0 to 600V in the irradiated area position with accumulated dose of \sim 9.52MGy.
# Date: 9Sept. from 105300 to 113200

# HV:variable from 0 to 600V

# Beam sigma: (1.08, 2.18) mm - measured at 09:08:46

# Beam charge: avg. 46.60 pC/train with 1 bunch/train 10Hz

# Linear stage: (213.0, 1.5) mm - (203.0 today is 196.0 yesterday)

# Dgt time scale: 10 ns/div

# Notes: There is no Bergoz 10Hz charge information available for such a measurement,

# therefore we have to rely on Timber data. Deposited charge is (68keV/22eV)*(d/110) *trainChg.
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9 Sept. CCE in the irradiated area (forward bias)
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. ____________________________________________________________________________________________________________________________________________________________________________________________
CCE vs. V (irradiated area) - Wuppertal (150um)
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. ____________________________________________________________________________________________________________________________________________________________________________________________
CCE vs. V (irradiated area) - University (110um)
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9 Sept.
Beam charge in the irradiated area (forward bias)

Measure conditions

# Title:Beam charge inthe irradiated area

# Description: Scan in the beam charge with fixed HV in the irradiated area. Beam charge radning from 25-400pC
# with doubling values (e.d. 25, 50, 100, 200, 400) by doubling the bunch number. Avg. bunch charge 2.5pC
# Date: 9Sept. from 114914 to 115836

# HV: (600.0, 600.0, 600.0) V fixed

# Beam sigma: (1.15, 2.85) mm - measured at 12:05:08

# Beam charge: 25, 50, 100, 200, 400 pC/train 10Hz 1.5GHz

# Linear stage: (213.0, 1.5) mm - (203.0 today is 196.0 yesterday)

# Dgt time scale: 10 ns/div

# Notes: There is no Bergoz 10Hz charge information available for such a measurement,

# therefore we have to rely on Timber data. Deposited charge is (68keV/22eV)*(d/110) * trainChg.
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9 Sept. Beam charge in the irradiated area (forward bias)
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Beam scan (irradiated area) - Wuppertal (150um)
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Beam scan (irradiated area) - University (110um)
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9 Sept.
CCE in the irradiated area (reverse bias)

Measure conditions

# Title: Charge collection efficiency irradiated area 0-600V (reverse bias)

# Description: CCE scan (reverse bias) in the HV from 0 to 600V in the irradiated area position with accumulated dose of \sim 9.52MGy.
# Date: 9Sept. from 133534 to 141600

# HV:variable from 0 to -600V

# Beam sigma: (1.15, 2.85) mm - measured at 12:05:08

# Beam charge: avg. 51.33 pC/train with 1 bunch/train 10Hz

# Linear stage: (213.0, 1.5) mm - (203.0 today is 196.0 yesterday)

# Dgt time scale: 10 ns/div

# Notes: There is no Bergoz 10Hz charge information available for such a measurement: Timber data is used.
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9 Sept. CCE in the irradiated area (reverse bias)
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CCE vs. V (irradiated area) - Wuppertal (150um)
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CCE vs. V (irradiated area) - University (110um)
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CCE vs. V (irradiated area) - Monocrystal (110um)
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9 Sept.
CCE in the non-irradiated area (reverse bias)

Measure conditions

# Title: Charge collection efficiency non-irradiated area 0-600V (reverse bias)

# Description: CCE scan (reverse bias) in the HV from 0 to 600V in the non-irradiated area.

# Date: 9Sept. from 141800 to 145300

# HV: variable from 0 to -600V

# Beam sigma: (1.15, 2.85) mm - measured at 12:05:08

# Beam charge: avg. 34.32 pC/train with 1 bunch/train 10Hz

# Linear stage: (219.0, 1.5) mm - (203.0 today is 196.0 yesterday)

# Dgt time scale: 10 ns/div

# Notes: There is no Bergoz 10Hz charge information available for such a measurement: Timber data is used.
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9 Sept. CCE in the non-irradiated area (reverse bias)
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. ____________________________________________________________________________________________________________________________________________________________________________________________
CCE vs. V (non-irradiated area) - Wuppertal (150um)
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CCE vs. V (non-irradiated area) - University (110um)
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. ____________________________________________________________________________________________________________________________________________________________________________________________
CCE vs. V (non-irradiated area) - Monocrystal (110um)
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9 Sept.
DUT response to beam charge irradiated area (rev. bias)

Measure conditions

# Title: Beam charge scanrev. HV non-irradiated area

# Description: Scan in the beam charge from about 100pC to OpC in the non-irradiated area, keeping HV fixed to -400V
# Date: 9Sept. from 150900 to 151937

# HV: (-400, -400V, -400V)

# Beam sigma: (1.15, 2.85) mm - measured at 12:05:08

# Beam charge: variable from 75pC down to OpC

# Linear stage: (219.0, 1.5) mm - (203.0 today is 196.0 yesterday)

# Dgt time scale: 10 ns/div

# Notes: Beam charge data is recorded at 10Hz for such a measure
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9 Sept. DUT response to beam charge irradiated area (rev. bias)

TODO

« Look for _wip_analyze9Sept_BeamChgScanlrradAreaREVBias (line 7528) and
Implement it.
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extra
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plotAllDay_Profile
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Python script changelog

1. Fixed offset in PSU synchronization
2.d
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