
Radiation damage analysis
Test beam CLEAR 6-12 Sept.

Biweekly GBP meeting
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Recap of CLEAR test

Detectors + equipment
• A stack of three 4-strip sapphire sensors of three different 

companies
• Digitizers 8-bit 1GS/s 1MHz connected directly with 30m cables
• Power supply CAEN N1471H
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Nb. channels 4 4 3 (1 not working)

Thickness 110um 150um 150um

Manufacturer Wuppertal University M-type

Beam intercept first second third

Digitizer channel 
associations (s

5 (1)
11 (2)
12 (3)
6 (4)

7 (1)
3 (2)
4 (3)
8 (4)

9 (1)
1 (2)
2 (3)
10 (4) - not working
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Recap of CLEAR test

Measure types
• Bare signals as a function of the beam charge
• Scan in the vertical position (to find beam center)
• Scan in the horizontal position (along strip) for strip response uniformity
• Irradiation of the sample up to 15MGy
• Scan in HV to measure CCE in both irradiated/non-irr. area
• Scan in beam charge to investigate detector response in both irradiated/non-

irr. areas
• Detector response as function of the beam chg. During irradiation
• CCE in 1 bunch/train operations irradiated/non-irradiated areas
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Day by day overview
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6th Sept.
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• No 10Hz Bergoz log (1Hz timber)
• Digitizers not configured correctly
• File .mat not consistent
• PSU data with variable rates 0.03 - 0.5Hz
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7th Sept.
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8th Sept.
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9th Sept.
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Table of beam spec.s measurements
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Table of beam measurements
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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 Beam sigma (mm) Train charge (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 ?? 0.108 80 ? 1

https://codimd.infn.it/uploads/962a9c8c-6383-4d11-abd8-609225d608ed.png
https://codimd.infn.it/uploads/9df69062-13c4-4cad-a612-752a26969a64.png
https://codimd.infn.it/uploads/e0d7e67d-ae77-44e1-b948-bde775ec3684.png
https://codimd.infn.it/uploads/22a398a0-7a7c-47b3-95d1-cd2394dd4112.png
https://codimd.infn.it/uploads/4c947d52-0149-4ffa-9ca1-b53ee9fe7611.png
https://codimd.infn.it/uploads/bff762f4-a3cf-4a94-ad9e-ee0087d0e3f1.png
https://codimd.infn.it/uploads/efe536a1-a63e-4859-884c-47f9e0b56979.png
https://codimd.infn.it/uploads/1dfa4a6f-4a0a-44ee-a101-ea90786918c2.png
https://codimd.infn.it/uploads/7dd46aee-e336-41ec-a6cb-e5eacc4cbf71.png
https://codimd.infn.it/uploads/4bbc105e-485f-43fd-9032-b897eeb3c4c8.png


Table of beam measurements
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Day 7

Time Beam sigma (mm) Train charge (nC) Bunch/train Attenuation Attachments

09:17:37 1.02x2.02 0.086 1 5 1, 2

09:18:37 1.05x1.92 0.086 60? 5 1

09:38:26 ? 0.025 20 5 (1), 2

09:46:53 ? 0.0274 20 5 2

11:12:05 0.97x1.88 0.028 20 5 1

11:22:55 1.01x1.99 0.056 40 5 1, 2

12:04:59 1.01x2.03 0.34 40 12 1, 2

15:22:38 1.02x3.00 2.6 160 22 1, 2, 3

15:45:09 ? 3.0 160 22 (1), 2

17:02:36 ? 2.8 160 21 2

17:54:01 ? 6.1 160 35 2, 3

18:21:25 ? 5.4 160 32 2

18:32:16 ? 5.26 160 32 2, 3

19:33:23 off off off off (1)

https://codimd.infn.it/uploads/4d00e3b8-ce86-4353-934d-083ae8322459.png
https://codimd.infn.it/uploads/e93159f2-0ab2-496b-8351-4e291fb6d275.png
https://codimd.infn.it/uploads/7224b5d7-f171-4fb1-8e98-bba95b2dd62e.png
https://codimd.infn.it/uploads/a3ebf177-70b8-45d9-84f1-9d286c4547cf.png
https://codimd.infn.it/uploads/52b5a1b8-cdb1-4e18-98e0-a5dde3a2b139.png
https://codimd.infn.it/uploads/8461aa4b-082a-4d54-b44a-44fda1a3f165.png
https://codimd.infn.it/uploads/c2c02032-c423-4650-a70d-20cc781c151b.png
https://codimd.infn.it/uploads/f899642f-61dd-4ad4-833c-63cf046ee403.png
https://codimd.infn.it/uploads/5980669b-e1d8-4222-847f-24c3b9e72990.png
https://codimd.infn.it/uploads/ddaae3ce-203f-4f7a-8c9a-f6cd28c15892.png
https://codimd.infn.it/uploads/6ef0d0a9-3f82-4a1e-861d-80811558f8d3.png
https://codimd.infn.it/uploads/7192bfd5-d647-43a3-a832-9513ce7d431d.png
https://codimd.infn.it/uploads/08b864e8-5b0c-43ed-9895-65c84d25fe7f.png
https://codimd.infn.it/uploads/82dde67f-82ad-4a6f-95ca-dd911ddbbbe4.png
https://codimd.infn.it/uploads/8f598813-39f3-420e-bef1-5a92e16184c8.png
https://codimd.infn.it/uploads/424e14cc-66bd-41b1-a029-aef4dc16bf0d.png
https://codimd.infn.it/uploads/442dc75e-bbf7-4092-b6ce-75500842fd90.png
https://codimd.infn.it/uploads/963a2927-5456-47b7-a1ee-95ab4687ba9f.png
https://codimd.infn.it/uploads/60a07bd7-9fee-4d39-bdec-5daaaa4776a0.png
https://codimd.infn.it/uploads/6cc3aba7-1b96-48ae-b220-e1a9f0e78368.png
https://codimd.infn.it/uploads/0e1cda16-abda-498f-9fff-bd8b07e16411.png
https://codimd.infn.it/uploads/b6999dee-0c40-4c7a-83f2-0d7c53f85506.png
https://codimd.infn.it/uploads/1c257aab-4ddf-4964-bd6b-53d1e8211c48.png


Table of beam measurements
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Day 8

Time Beam sigma (mm) Train charge (nC) Bunch/train Attenuation Attachments

08:26:18 1.08x2.18 0.386 13 33 1, 2

08:27:39 1.25x2.52 4.0 160 33 1, 2

09:05:47 ? 0.016 1 9 1

09:24:01 (1.0x3.0) 5.4 160 60 (1), 2

14:04:27 1.1x2.2 0.300 1 55 1, 2

14:15:46 ? 0.4 10 55 (1), 2

14:20:30 ? 6.0 160 55 (1), 2

14:56:13 1.38x3.26 4.2 160 40 1

14:59:00 1.20x2.8 4.22 160 40 1, 2

15:30:36 ? 0.04 1 50 (1), 2

15:34:40 ? 0.04 1 45 (1), 2

15:45:56 ? 11.4 160 100 (1), 2

16:34:55 ? 11.4 160 100 (1), 2

17:11:09 1.21x2.7 11.74 (160) 100 1

17:23:40 ? 10.0 160 60 (1), 2

18:44:30 1.38x2.32 19.0 200 100 1, 2, 3

18:46:47 1.39x2.30 19.0 200 100 1

18:47:13 1.39x2.30 19.0 200 100 1

18:53:35 ? 19.48 200 100 (1), 2

https://codimd.infn.it/uploads/11a1579f-ca97-4903-9ac6-f85f3c2b776c.png
https://codimd.infn.it/uploads/168bfcf3-407a-4eb8-89e8-96dc357d2854.png
https://codimd.infn.it/uploads/fd518cd0-33a4-4fea-a607-b02df719956a.png
https://codimd.infn.it/uploads/59575611-4341-4348-8ef3-50808a60ace0.png
https://codimd.infn.it/uploads/0365971b-44e8-4c08-ab4a-b1137fe525db.png
https://codimd.infn.it/uploads/e2b86fa2-e9e3-412b-97e3-14e6c5f094d9.png
https://codimd.infn.it/uploads/df2cdab0-091c-4c65-bbe8-01cf8ec91147.png
https://codimd.infn.it/uploads/991793eb-520e-4137-8f4c-2e5866a97931.png
https://codimd.infn.it/uploads/0a696dec-c9fc-46f8-bafa-7316fc1b74fb.png
https://codimd.infn.it/uploads/41e5b96e-b807-4202-9baa-87ffdcf0e20e.png
https://codimd.infn.it/uploads/495a160d-f83f-4701-bf7c-1b076703bc6f.png
https://codimd.infn.it/uploads/266ed3fc-e816-446d-9cab-2265f2aa0498.png
https://codimd.infn.it/uploads/298f9996-410a-4f21-9433-9c7d1e543067.png
https://codimd.infn.it/uploads/e2d560b8-4932-4acd-902a-d61518c059d4.png
https://codimd.infn.it/uploads/99df4ea0-5e9f-4976-a22a-7bc0af2339ec.png
https://codimd.infn.it/uploads/7bea4c4c-0077-47ef-a5e0-d1aa8e622067.png
https://codimd.infn.it/uploads/4d862e96-6242-4abd-90e9-b6d9152d71f0.png
https://codimd.infn.it/uploads/6111271f-b0b2-472c-9ebb-c9d76a3b79ee.png
https://codimd.infn.it/uploads/5093139d-8cd0-4b04-b2bb-30854be8a14e.png
https://codimd.infn.it/uploads/bdb4e276-b532-4fc9-b414-4fc570a6778b.png
https://codimd.infn.it/uploads/5284a1a7-58c8-4d98-99da-b2a3eb41ab68.png
https://codimd.infn.it/uploads/0e2148cd-4c95-474b-96f6-abcd13e45423.png
https://codimd.infn.it/uploads/d41b9be7-76e0-4a34-bbaa-319d27fb565e.png
https://codimd.infn.it/uploads/a80ba6ab-8238-4b7e-8ce1-72912c9e8f77.png
https://codimd.infn.it/uploads/1ad0bc95-4fc0-4b53-a6a0-0526cfdcdd4d.png
https://codimd.infn.it/uploads/bfb504f7-ff7c-4656-9ce1-4cd9b4c3b4d7.png
https://codimd.infn.it/uploads/163ae5c9-c93a-4abc-9519-82f3db204d9f.png
https://codimd.infn.it/uploads/c4a27f75-4303-4cbd-b6c7-9f389d234615.png
https://codimd.infn.it/uploads/43ca7a15-0078-41ed-9d0d-2070820939eb.png
https://codimd.infn.it/uploads/7566906e-3017-4772-bb85-671578574282.png
https://codimd.infn.it/uploads/deb0f3d1-667a-4cc9-a81f-1aa93f3f5076.png
https://codimd.infn.it/uploads/201155ee-5504-4ede-9aa9-65df51e32882.png
https://codimd.infn.it/uploads/d4700511-669b-492a-906c-3920ac523ddb.png
https://codimd.infn.it/uploads/1456bc5b-d35e-481f-b40e-70fa4c5ccdfb.png


Table of beam measurements
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Day 9

Time Beam 
sigma (mm) Train charge (nC) Bunch/train Attenuation Attachments

09:11:20 1.61x2.96 7.6 160 100 1, 2

09:59:03 ? 0.30 6 100 (1), 2

12:05:30 ? 7.4 ? ? 1

16:33:23 ? 10 160 50 1, 2

16:40:14 ? 11. 160 53 (1), 2

17:55:48 ? 10.0 ? ? (1)

Time Beam sigma (mm) Train charge (nC) Bunch/train Attenuation Attachments

14:15:03 — 0.200 1 100 1, 2

14:54:51 1.19x3.09 26.16 125 100 1, 2, 4

15:10:01 ? 0.016 1 4 (1), 2

15:56:04 ? 0.019 1 4 (1), 2

16:50:10 1.19x3.12 28.0 134 100 1, 2, (1), 4

18:42:42 ? 0.02 1 3 2

20:17:18 ? 58.3 200 100 1, 2, 4

Day 12

https://codimd.infn.it/uploads/819f0fbc-875c-4a05-b50a-33ed0cfd6f99.png
https://codimd.infn.it/uploads/23d57832-f3d1-4941-aa53-749bdd700445.png
https://codimd.infn.it/uploads/7321e988-4519-4377-bd3a-767b6daadf3f.png
https://codimd.infn.it/uploads/9572864c-74b5-4f6f-b200-4ab3f92d10a5.png
https://codimd.infn.it/uploads/25442b4a-4666-497e-b79d-50decc732d1b.png
https://codimd.infn.it/uploads/952b0fd1-642e-46d6-a47b-0e5506b2980c.png
https://codimd.infn.it/uploads/ba9cb1b7-24de-4ec4-94d9-8783bf20c0d4.png
https://codimd.infn.it/uploads/9cc10deb-6dd8-4b7a-8b78-72dfec2fac40.png
https://codimd.infn.it/uploads/6200579e-21ca-4883-9a3c-8da5006a04ed.png
https://codimd.infn.it/uploads/8b361061-33a4-4d4f-98fd-6b739c93ed66.png
https://codimd.infn.it/uploads/c7ec6f15-66e6-4b69-b9be-2f124723bb59.png
https://codimd.infn.it/uploads/233a1b3c-c43d-4b8f-b9c8-5c80df45a381.png
https://codimd.infn.it/uploads/8ab74b61-2d12-4c8b-91c8-effe2e6512b0.png
https://codimd.infn.it/uploads/56198806-584f-430a-a74b-71b0ebb1247e.png
https://codimd.infn.it/uploads/1db6a618-f75a-4499-a0fc-34b4ceccf849.png
https://codimd.infn.it/uploads/65f52d6e-c091-4a78-8f4b-bb41523c94ff.png
https://codimd.infn.it/uploads/8d89b730-0ace-4011-9600-6ffb2f9b6c10.png
https://codimd.infn.it/uploads/be5e6071-f671-406c-92e8-b954ae8f2e32.png
https://codimd.infn.it/uploads/9b6eedc7-9a8d-4ab5-b105-ec8fe7659a94.png
https://codimd.infn.it/uploads/9032f758-8a58-4945-81b4-66dc997da9c8.png
https://codimd.infn.it/uploads/e2b75e25-a6aa-474f-97fa-780987b7ee90.png
https://codimd.infn.it/uploads/6d266635-a851-4121-a234-fa07569e97a1.png
https://codimd.infn.it/uploads/b4207a53-1cf4-4110-b7a5-d394b9d43d8f.png
https://codimd.infn.it/uploads/629ca3aa-252c-4d1d-b661-149eb8b923ea.png
https://codimd.infn.it/uploads/a8a41911-36eb-4f31-aac3-009d6ed23cf9.png
https://codimd.infn.it/uploads/64d83391-cf01-4d0d-96ad-dd9db4a31552.png
https://codimd.infn.it/uploads/1cea4f7f-4779-45db-acc8-dc82b803a193.png


Beam profile reconstruction with scintillator
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Profile reconstruction check YAG
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First, we have to 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 
reconstruction



Profile reconstruction check YAG
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Colour image is converted to grayscale by 
taking RBG and mapping to pixel intensity by

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 
reconstruction

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

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

SigmaY/X is 1.683 in the reconstructed case and 1.972 
in the nominal case



6 Sept.
Vertical scan Y
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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



Vertical Y-scan - 6Sept.
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Stage position here:
(203.023, 1.000)

Then stage is moved such that:
‘laser is centered on device’
but no picture is saved.
Stage pos. is
(205.022, 0.250)

Displacement of
2mm right
0.75mm up



Vertical Y-scan - 6Sept.
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On the basis of the image and motor displacement logs, 
the position of the laser beam when ‘centered on device’ 
is the green cross.

Stage pos. is
(205.022, 0.250)

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

Vertical beam sigma measured that at 15:20:47 is 1.939mm



Vertical Y-scan - 6Sept.
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1  2  3  4
sapphire wafer sapphire wafer

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



Vertical Y-scan - 6Sept.
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with baseline subtraction



Vertical Y-scan - 6Sept.
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without baseline subtraction



Vertical Y-scan - 6Sept.
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1min acq. of the point:
(205.022, 0.450) mm

very low signals
->
fails of the baseline alg.

dgtch4 <-> detU strip3



Vertical Y-scan - 6Sept.
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7 Sept.
Horizontal scan X
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Measure conditions
# Title: Horizontal scan along X-axis
# Description: Scan in the horizontal position. Position 216mm should be the center

# Date: 7Sept. from 095203 to 101950.9
# HV: (600, 600, 600) V

# Beam sigma: (1.05, 1.92) mm 

# Beam charge: (1.25)pC/bunch 20bunch/train 25pC/train 10Hz
# Linear stage: X ranging from 209.0mm to 225.0mm with fixed Y=1.5mm

# Dgt time scale: 20 ns/div
# Notes: There is no Bergoz 10Hz charge information available for such a measurement.

## 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

# Point 4/17: (212.000, 1.500) mm from 95747 to 95847
# Point 5/17: (213.000, 1.500) mm from 95926 to 100026

# Point 6/17: (214.000, 1.500) mm from 100059 to 100159
# Point 7/17: (215.000, 1.500) mm from 100254 to 100354

# Point 8/17: (216.000, 1.500) mm from 100429 to 100529

# Point 9/17: (217.000, 1.500) mm from 100555 to 100655
# Point 10/17: (218.000, 1.500) mm from 100725 to 100825

# Point 11/17: (219.000, 1.500) mm from 100937 to 101037
# Point 12/17: (220.000, 1.500) mm from 101047 to 101147

# Point 13/17: (221.000, 1.500) mm from 101156 to 101256

# 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



Possible source of left/right asymmetry
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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)

Backside GND copper layer has no effects in strip 
edep.s



Horizontal X-scan - 7Sept.  (actual beam spec.s)
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Box hole size is 20mm x 20mm
->
X range from 206 to 226

nominal 
beam 
profile



Horizontal X-scan - 7Sept. (sensor overlay)
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Horizontal X-scan - 7Sept. - theory

Data according to the expected behaviour is
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wafer A 110 um
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Cumulative distribution function for a 
1D normal with 𝜎𝑥 = 1.05𝑚𝑚

Geant4 simulation of the energy deposited in the strip volume for 
10k e- primaries. 

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.

Beam center in middle of 
the strip



7 Sept.
Irradiation 0-1MGy
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0-1MGy
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A B C D E F G H



A-H dose to time map
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A stays at 0.11MGy
B stays at 0.146MGy
C stays at 0.42MGy
D stays at 0.45MGy
E stays at 0.63MGy
F stays at 0.67MGy
G stays at 0.91MGy
H stays at 0.92MGy

A stays at 15:57:50
B stays at 16:01:57
C stays at 17:01:16
D stays at 17:03:58
E stays at 17:56:01
F stays at 18:17:46
G stays at 18:32:02
H stays at 18:33:29

A stays at 15:57:50
B stays at 16:01:57
C stays at 17:01:16
D stays at 17:03:58
E stays at 17:56:01
F stays at 18:17:46
G stays at 18:32:02
H stays at 18:33:29



A (as for B,C,D)
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A stays at 0.11MG A stays at 15:57:50 • Higher current PSU draw current measured
• Higher average beam chg. From Bergoz



A (as for B,C,D)
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A stays at 0.11MG A stays at 15:57:50 • Higher current PSU draw current measured
• Higher average beam chg. From Bergoz
• No difference in signal shape
• Small variations in amplitude following beam charge 

variations

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



A (as for B,C,D)
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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
• Small variations in 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.
Let’s check on strip profile averaged over 1 minute time before

15:55:00 -> 15:56:00 and after 15:59:24 -> 16:00:24 

There is no clear evidence of a displacement of the beam centroid as
well as a variation in the beam sigma.

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

A vs. B



B-C-D (E)
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Spatial profile on the sensors over 1 minute acquisitions for D<(t=17:25)<E and for E<(t=18:00)<F.



E
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E stays at 0.63MGy E stays at 17:56:01

• Beam charge going from 2.5nC to 6.0nC
• PSU currents going from 0.175uA to 0.24uA

E

Acq. started about 1m30s after beam on

non-irrad 
area here

irrad area 
here



F
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F

no X displacement here

K
lystron

 issu
e



G, H
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K
lystron

 issu
e

Data is acquired correctly. The issues are mainly due to
klystron instability. The beam profile was not
measured again after klystron restart.

no X displacement here



8 Sept.
Irradiation 1-7MGy
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8 Sept. Irradiation 1-7MGy
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Regime A
5.5nC/train (4-8nC last 3.5-3.8MGy)

@600V

Regime B
11.5nC/train

@600V

Regime C
20-21nC/train

@200V

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



8 Sept. Irradiation 1-7MGy
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Irradiation. Comment and analysis strategy

• The detector’s behaviour during irradiation, where different beam charges have 
been used, depends on 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 measures where the same 
charge/train is delivered to the sensor -> 1 bunch operations TODO
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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 19:14:44 ?

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 17:54:14 18:17:07 ?



Irradiation. Comment and strategy

Single bunch measure for irradiation TODO list
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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 19:14:44 ?

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 17:54:14 18:17:07 ?

1. Function to calculate the integrated dose as a 
function of the beam characteristics (stored in the 
beamTable array) but based on the 1Hz bergoz data 
(always available)

2. Function to plot a canvas with 
beam+ch1+psucurr1+positionX as a function of time 

and integrated dose
3. Inspect files for these measures (something odd 

near 17:20 day8 found)



8 Sept.
CCE in the irradiated area (forward bias)
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Measure conditions
# Title: Charge collection efficiency irradiated area 0-600V
# Description: CCE scan in 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.



8 Sept. CCE in the irradiated area (forward bias)
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8 Sept. CCE in the irradiated area (forward bias)
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8 Sept. CCE in the irradiated area (forward bias)
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8 Sept. CCE in the irradiated area (forward bias)
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8 Sept. CCE in the irradiated area (forward bias)
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9 Sept.
CCE in the non-irradiated area (forward bias)
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Measure conditions
# Title: Charge collection efficiency non-irradiated area 0-600V
# Description: CCE scan in 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.



9 Sept. CCE in the non-irradiated area (forward bias)
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9 Sept. CCE in the non-irradiated area (forward bias)
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9 Sept. CCE in the non-irradiated area (forward bias)
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9 Sept. CCE in the non-irradiated area (forward bias)
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9 Sept.
CCE in the irradiated area (forward bias)
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Measure conditions
# Title: Charge collection efficiency irradiated area 0-600V
# Description: CCE scan in 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.



9 Sept. CCE in the irradiated area (forward bias)
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9 Sept. CCE in the irradiated area (forward bias)
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9 Sept. CCE in the irradiated area (forward bias)
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9 Sept. CCE in the irradiated area (forward bias)
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9 Sept.
Beam charge in the irradiated area (forward bias)
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Measure conditions
# Title: Beam charge in the 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.



9 Sept. Beam charge in the irradiated area (forward bias)
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9 Sept. Beam charge in the irradiated area (forward bias)
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9 Sept. Beam charge in the irradiated area (forward bias)
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9 Sept. Beam charge in the irradiated area (forward bias)
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9 Sept.
CCE in the irradiated area (reverse bias)
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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.



9 Sept. CCE in the irradiated area (reverse bias)
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9 Sept. CCE in the irradiated area (reverse bias)
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9 Sept. CCE in the irradiated area (reverse bias)
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9 Sept. CCE in the irradiated area (reverse bias)
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9 Sept.
CCE in the non-irradiated area (reverse bias)
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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.



9 Sept. CCE in the non-irradiated area (reverse bias)
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9 Sept. CCE in the non-irradiated area (reverse bias)
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9 Sept. CCE in the non-irradiated area (reverse bias)
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9 Sept. CCE in the non-irradiated area (reverse bias)
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9 Sept.
DUT response to beam charge irradiated area (rev. bias)
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Measure conditions
# Title: Beam charge scan rev. HV non-irradiated area 
# Description: Scan in the beam charge from about 100pC to 0pC 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 0pC
# 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



9 Sept. DUT response to beam charge irradiated area (rev. bias)

TODO
• Look for _wip_analyze9Sept_BeamChgScanIrradAreaREVBias (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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