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Doping GaAs by Chromium -

the 5-year practice of a new technology In
structure type Si GaAs
P-i-N YES YES
n-v-n NO  |YESES

Tomsk

World studies of GaAs irradiation tolerance related mainly to
GaAs structures of the previous generation.

As was earlier shown by estimates and by the first measurements
(Protvino, RAL), GaAs:Cr radiation hardness can be higher than
that of Si by a factor of 10 or larger.

Yuri Arestov, IHEP
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GaAs pad lcm-lcm

C‘i arette lighter
J J General view. The detector 1s shielded by Sum gold cover.
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GaAs:Cf general properties
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Properties
(by courtesy of O.P. Tolbanov)
lonization density, dN/dx (pair/um)

Charge drift velocity, cm/sec

Response (amplitude of induced

current per mip), uA 0.4

Radiation hardness in terms of CCE, 30% at
Charge Collection Efficiency ~10'2 cm2

Leakage current Refrigeration
needed
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GaAs:Cr

177

1-107

50%
~10™cm-2

No refrigeration




- GaAs test series
In Nov. 2003 — Jan. 2004

Proton beam at IHEP
booster

Gamma source in Puschino

Data analysis in Protvino
and Tomsk
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Absorbed dose -
IS It known accurately? -- YES

Direct measurement with Al foils - [.U. bBpumeuy
Verification with booster beam profiles — A.C. 'ypesuy

Beam density profiles in booster
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VACs before /after

2-10" p/pulse

17 .

L ow beam intensity I,

GaAsdiodes NN

0.4 Mrad

and later it was found to be

damaged mechanically due to an unknown reason.

NOTE. Diode N3 was irradiated up 40 Mrad
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Stand at work

A.G. Kholodenko, 14.01.2004
310 cOOp 3apsaa OT HAMPSDKEHUS, TIPOCTO JaHHBIE U MEHTPHI TSHKECTH CUTHAIBLHOTO U

IbEACCTAIBHOI'O ITHMKOB.
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GaAs:Cr 1cmelcm detectors

In 1.7 GeV/c proton beam (Dec. 2003)

14 GaAs detectors were
exposed, and 7 of them to ‘low
lintensity’ beam with 2-101!
p/pulse and 7 to high-intensity
beam with 6-10! p/pulse.

The absorbed doses were the
same in both sets and they
corresponded to fluences
from 2-1013 p/cm? to

5.10% p/cm?2 .

Yuri Arestov, IHEP

Proton beam exposition

counts
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GaAs tests: booster Tun Nov. 2003
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GaAs N15 and N16 irradiated by gammas

I A ! :
niBRERREYS Co,%,
EEEENEDZ4l E, = 1.25 MeV

HEEEERyZEEN
A

I 96 Krad/hour

5 Mrad

NOTE. Unfortunately, no curves obtained before irradiation
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GaAs: Cr 1cmelcm detectors

at gamma irradiation (Jan. 2004)

The detectors were 7-source exposifion o GaAs lem « lem detectors
exposed to y source with L .

the gamma energy 1.25 - @ 51Mrad oy

MeV. The absorbed doses

ranged from 5 to 51 Mrad .

The figures show the full
tolerance of GaAs to the
gamma fluxes within this
load range.
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GaAs Prospects for LC
particle ID

LCWS, April 19-23, 2004

TESLA
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GaAs for TESLA tracking

Yuri Arestov, IHEP LCWS, April 19-23, 2004
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GaAs:Cr for ECAL

LAT = Low Angle Tagger \m -

TDR: 63 planes of W (2.6mm)
and silicon (0.5mm)
GaAs alternative:a few front

100 em

I an e S WI t h G aAS d I O d e S Figure 3.5.1: Design of the forward angle calovimeters. The sampling calorimeters [LAT
and LOAL, shown én black) are integrated into the tungaten shield of the mask.

LCAL=LumiCAL

TDR: LAT-like W+SI design

GaAs alternative: full GaAs
replacement of silicon

Yuri Arestov, IHEP LCWS, April 19-23, 2004
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Boisoo 3: B GaAs BaBoe BbIle IMIIOTHOCTh HOHU3AIUH, BTPOE BHIIIIC
OBICTPOJICUCTBUE U B O pa3 BHIIIEC aMIUIUTYyAa UMITYJILCOB
HAaBEAECHHOTO TOKA.

Buo160o0 4: GaAs B cpaBHEHHH ¢ Si UMEET paIHAIHOHHYIO0 CTOMKOCTD

OoJiee, yeM Ha 2 MOPSIAKA BEIIIIC.

GaAs detectors provide:

e Tolerant le:
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We continue to work... .
it would be nice: -?

= togetac
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