Investigation of CVD Diamonds
as Sensor Material for BeamcCal

Alexandr Ignatenko

m——

—r—

FCAL Collaboration Meeting, Orsay
October 6~7, 2007




e el

~ > Poly- and single crystalline CVD diamond samples
» pPCVD diamonds investigation

Results from testbeam’06
Results from testbeam’07

» scCVD diamond investigation
Results from testbeam’07

Initial polarization studies
~ » Summary

A——

Sl

October 6-7, 2007 FCAL Collaboration Meeting




Poly- and single crystalline CVD

pCVD diamonds scCVD diamond
active area 10x10 mm?, area 5x5 mm?, thickness 340 um,
Ti-Pt-Au metallization metallization @3mm
thickness 500 pm

October 6-7, 2007 FCAL Collaboration Meeting




October 6-7, 2007 FCAL Collaboration Meeting




E6_4p 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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FAP5 CCD vs dose at 0.8V/um

L1 ] L - L | 1 - 1 l L1

Il J 1 Il Il L

Il L l Il L
5

FCAL Collaboration Meeting

10

15
Dose (Gy)

20

25

30




—— e, i

200 ; 180 E_
18017 160 1
160 ;*‘H 140 4} ,
- C 44 3
L= 120 i RN
5§10 oy S100F S S
o 100 — a F
8 E P S 8o Py
80 — E
60 60"
40 o
20 20
o :\ 11 1 | 11 1 1 ‘ 11 1 | | 11 1 1 | 111 | 11 1 1 ‘ 11 1 | | L1 1 | | 11 1 1 ‘ 1 0 C 1 1 1 1 ‘ L 1 1 | L 1 1 | 1 1 1 L ‘ L 1 1 1 | 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 1000 2000 3000 4000 5000 6000
dose [kGy] dose [kGy]

October 6-7, 2007

Similar behavior: first pumpiNGEASA 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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No significant increase of currents
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scCVD diamond investigation
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scCVD diamond investigation
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So014_04 CCD vs HV
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So14_10_270807 b Y So14_10_270807
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“1. Both poly- and single crystalline CVD diamond sensors stood the
absorbed doses of several MGy and still were able to operate
properly.

2. Values of CCD after irradiation being less than that before,
Increased after absorption additional (low) doses.

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

3. Discuss with manufacturers the possibility to provide more radiation hard

—

samples in future.
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