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CANBERRA

Standard Electrode
Coaxial Ge Detectors

Features

» Wide range of efficiencies

o High resolution — good peak shape
o Excellent timing resolution

« High energy rate capability

¢ Diode FET protection

e Warm-up/HV shutdown

 High rate indicator

Description

The conventional coaxial germanium detector is often referred to
as Pure Ge, HPGe, Intrinsic Ge, or Hyperpure Ge. Regardless of
the superlative used, the detector is basically a cylinder of germa-
nium with an n-type contact on the outer surface, and a p-type
contact on the surface of an axial well. The germanium has a net
impurity level of around 10" atoms/cc so that with moderate re-
verse bias, the entire volume between the electrodes is depleted,
and an electric field extends across this active region. Photon
interaction within this region produces charge carriers which are
swept by the electric field to their collecting electrodes, where a
charge sensitive preamplifier converts this charge into a voltage
pulse proportional to the energy deposited in the detector.

The n and p contacts, or electrodes, are typically diffused lithium
and implanted boron respectively. The outer n-type diffused
lithium contact is about 0.5 mm thick. The inner contact is about
0.3 pm thick. A surface barrier may be substituted for the
implanted boron with equal results.

The Canberra Coaxial Ge detector can be shipped and stored
without cooling. However, long term stability is best preserved by
keeping the detector cold. Like all germanium detectors, it must
be cooled when it is used to avoid excessive thermally-generated

(7 A\

i

\— P+ Contact

\

N

N+ Contact

Coaxial Ge Detector Configuration

leakage current. The non-perishable nature of this detector
widens the application of Ge spectrometers to include field use of
portable spectrometers.

The useful energy range of the Coaxial Ge detector is 50 keV to
more than 10 MeV. The resolution and peak shapes are excellent
and are available over a wide range of efficiencies. A list of
available models is given in the accompanying table.

10.0
_
N N
g0 \\
>
2
Q2 N
K]
=
L
0.1
0.01
5 10 20 50 100 200 500 1000 2000

Energy (keV)

Typical Absolute Efficiency Curve for 15% Detector
(25 cm detector to source spacing)

Phone contact information

Benelux/Denmark (32) 2 481 85 30 » Canada 905-660-5373 ¢ Central Europe +43 (0)2230 37000 ¢ France (33) 1 39 48 57 70 » Germany (49) 6142 73820
Japan 81-3-5844-2681 ¢ Russia (7-095) 429-6577 * United Kingdom (44) 1235 838333 ¢ United States (1) 203-238-2351

For other international representative offices visit our Web Site: http://www.canberra.com or contact the Canberra U.S.A. office.

M3839 4/02 Printed in U.S.A.
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CANBERRA

Features

= Spectroscopy from 3 keV to
>10 MeV

= Wide range of efficiencies

= High resolution — good peak
shape

= Excellent timing resolution
= High energy rate capability
= Diode FET protection

= Warm-up/HV shutdown

= High rate indicator

CANBERRA IS THE NUCLEAR MEASUREMENTS BUSINESS UNIT OF AREVA.

Extended Range
Coaxial Ge Detectors (XtRa)

Desc ription /— Carbon Composite Window

The CANBERRA XtRa is a
coaxial germanium detector — )

having a unique thin-window 7

contact on the front surface
f \— P+ Contact
N+ Contact

which extends the useful
XtRa Coaxial Ge Detector

energy range down to

3 keV. Conventional coaxial
detectors have a lithium-
diffused contact typically
between 0.5 and 1.5 mm
thick. This dead layer stops
most photons below 40 keV
or so rendering the
detector virtually worthless
at low energies. The XtRa
detector, with its exclusive
thin entrance window and
with a Carbon Composite
cryostat window, offers

all the advantages of conventional standard coaxial detectors such as
high efficiency, good resolution, and moderate cost along with the energy
response of the more expensive Reverse Electrode Ge (REGe) detector.

The response curves (below) illustrate the efficiency of the XtRa detector
compared to a conventional Ge detector. The effective window thickness

can be determined experimentally by comparing the intensities of the 22 keV
and 88 keV peaks from 199Cd. With the standard 0.6 mm Carbon Composite
window, the XtRa detector is guaranteed to give a 22 to 88 keV intensity ratio
of greater than 20:1. Beryllium and aluminum windows are also available.

4 )

10.0
= .V’ —a
>
V4 V3
y 4 vy
_I J N
[ | \
. 15% XtRa 15% Coax \
X 1.0 N
= N
c N
Q N
£ N
pim
0.1
0.01
5 10 20 50 100 200 500 1000 2000
K Energy (keV) j

Typical Efficiency curves comparing XtRa with Be window and
Coax Detectors with detector-source spacing of 2.5 cm

www.canberra.com

We are 6 Measurement solutions for nuclear safety and security.
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