(007 Mo d/-41  NSTI

sne “Ib@s \G.SWQ /P

hayry fo

~wruvuoy asasvyomg ', 1380704 V120K,
h‘m\&mﬂ&\%&\wﬂ ﬁ\w@% JVZN/y \Q gngigsur JoU9ZoN
7FUSHA YTIINY_

o R S e

:3ANITLNO




NIEL scaling of bulk damage i

¢ Naive view: all bulk damaga seen in detect
behaviour is proportiona
displacement damage fumm D

¢ Revised: Influence of particular damage caus
by different type of particles cannot
be neglected:

S‘i:ze.able difference between neutrons and charged hadrons !

Nevertheless NIEL scaling takes out most of the
dependence on particle type and energy:

Displacement damage in Silicon
for neutrons, protons, pions and electrons
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A. Vasilescu & G. Lindstroem

measured values of x = D/95MeVmb:
0.62 for 24GeV/c protons,
1.2 for 300 MeV/c pions
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ATLAS Ferrari data (June 1997) barrel 1 neutrons
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annual total
position photons electrons protons pions neutrons fluence
B-layer pixel 1.79% 1.91% 17.6% 65.1% 13.6% 3.03 10"
layer 1 pixel 1.72% 1.88% 14.24% 54.24% 27.93% 5.87 10"
layer 2 pixel | 1.52% 1.83% 12.15% 47.0% 37.5% 363 10"
wheel 1 pixel | 1.32% 2.40% 13.40% 46.6% 36.3% 3.66 10"
wheel 4 pixel | 1.15% 3.09% 13.14% 46.5% 36.1% 2.70 10"
barrel 1. 1.16% 1.87% 9.76% 36.16% 51.03% 1.71 10"
barrel 2 1.10% 1.86% 8.77% 32.4% 55.8% 1.34 10"
barrel 3 1.02% 1.73% 7.66% 28.3% 61.3% 1.13 10"
barrel 4 0.86% 1.55% 6.82% 25.12% 65.6% 9.88 10"
SCT wheel2| 0.99% 2.27% 8.6% 25.9% 62.2% 1.18 10"
SCT wheel 3 1.0% 2.54% 9.2% 28.2% 59.1% 1.22 10"
SCT wheel 9|  0.63% 1.85% 6.2% 18.7% 72.6% 1.46 10"
10"
—o— neutrons
» :\\ --§--- protons
11 SN -~ ®-- pions
N — -8 — photons
8 RS —-®-— electrons
“>’, —-9—- total
E 10|3 -
il F -
~ i N\, ﬂ\““*ﬂ\,\ﬁ
D [ "\ . TTem
= N -
5107 B R S
g & T~ B
[ ~ — — B —
S \\%\\\E\“ B
10! B-——a
@
PI)QEL — BARREL, —— =
10 - - . . . ,
0 70
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1 MeV ~ neutron equivalent fluences in ATLAS SCT for different particles
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Neutron displacement functions
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PIONS
200

pions:Huhtinen
-~ pions: van Ginneken
s pions: Lazanu
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150 |- TN o Feick (high fluence) -
N ® W% , L epanio.
i / RN b halbus

D(E) [MeV mb]
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Electron displacement functions
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For N_C: practicaily NO difference between standard and oxy material

. ~Ci§20h%périson standard/oxygenated, n-irradiation, TRIGA/02/01
1.010%

8010121

@ CiS standard process. Noan = 1.0912 cm™
——— CiS oxygenated, 240/1150C, Ny = 1.07¢12 ¢
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Oxy material is also good for neutron irradiation but the improvement is smaller!!:
. L ]

“CiS comparison standard/oxygenated, n-irradiation, TRIGA/02/01

PRELIMINPBRY

20101
=== (1S C06 standard process. Nown=1.09¢12 cm™
——— CiS C12 oxygenated, 240/1150C, Ny, = 1.07¢12 cm™ ®
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(preluminary, courtesy of G. Lindstroem)




