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Plan for testbeam’07

e

==—BEVD diamond (Elemente)  ——
up to 5.5 MGy

> sCVDdiamond (GSI DA)
up to 2.5 MGy

» Radiation-hard Silicon (BNL)

up to 90 kGy

» GaAs (JINR)
up to 0.9 MGy
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pCVD diamonds scCVD diamond
active area 10x10 mm?, area 5x5 mm?, thickness 320 um,
thickness 500 um metallization @3mm
Ti-Pt-Au metallization
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FAP5 CCD vs dose at 400V
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E6 4p CCD vs E-field
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FAP 5 CCD vs E-field
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Similar behavior: first pumpiNGERSA the
CCD decreases™
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E6_B1 CCD vs E-field
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E6_B3 CCD vs E-field
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Results from testbeam’07
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So014_04 CCD vs HV
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152,59

Supplied by FCAL group at JINR
Produced by Siberian Institute of
Technology, Tomsk

Two samples

153

semi-insulating GaAs
(shallow donor)
(deep acceptor)

detector is divided into

mounted on a 0.5 mm PCB with fanout

Lo

Irradiated pad
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dose [kGy]
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- * No pumping as for pCVD
| .
diamond

CCD = 50% of sensor thickness

CCD = 3% of sensor thickness




N
|

@ After irradiation

-
(4]

® Before irradiation

=Y

e
o

—

D [um

Q

Cc

| GaAs?2 Pad 4r6

300 T T | | )
- : = .
250 - 1 —
B [ ’
— = _
200 GaAs2 p4r6 u
N B Before irradiation N
150 — B After irradiation ]
100 |- —
X - m =7
— Il -
o B 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 I_

0 100 200 300 400 500
HV [V]

October 2, 2007 Hamburg-Zeuthen meeting




———
e —

* supplied by (Zheng Li)

eguard rings structure
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Irradiation

* CCD remained constant

» Noise increased strongly
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C-V characteristic
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1. Both poE-‘ and single crystalline CVD diamond sensors stood the absorbed
doses of several MGy and still were able to operate properly.
2 GaAs sensors-were operational after 500 kGy.

3. Radiation hard silicon did not loose performance after 90 kGy, but revealed
high noise.

To be done:

1. Understand the mechanism of damage.

2. Clarify the dependence of CCD on dose, doserate and other factors.

—

- 3. Discuss with manufacturers the possibility to cure the problem and to
provide more radiation hard samples in future.

—
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