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Foreword

Germanium detectors are extensively used for the detection and analysis of gamma-radiation
primarily because of their excellent energy resolution. The rapid development and utilization of
these detectors in a variety of technical disciplines have made standard test procedures desirable
so that measurements may have the same meaning to all manufacturers and users.

These test procedures are not intended to imply that all tests described herein are mandatory,
but only that such tests as are carried out on completed devices should be performed in
accordance with these recommended procedures. These test procedures are a supplement to the
following documents: IEEE Std 300-1969, Test Procedure for Semiconductor Radiation De-
tectors, (ANSI N42.1-1969) and IEEE Std 301-1969, Test Procedure for Amplifiers and Pre-
amplifiers for Semiconductor Radiation Detectors, (ANSI N42.2-1969) [1,2].*

This publication was prepared by the Nuclear Instruments and Detectors Committee of the
IEEE Nuclear Science Group:

G. L. Miller, Chairman Louis Costrell, Secretary
R. K. Abele F.S. Goulding W. G. Spear

J. L. Blankenship T. R. Kohler J. H. Trainor

W. L. Brown H. R. Krall S. Wagner

R. L. Butenhoff W.W. Managan F.J. Walter

J. A. Coleman H. M. Mann H. R. Wasson

D. C. Cook D. E. Persyk A. L. Whetstone

Project leaders for the development of this IEEE Standard were:
J. A. Coleman A. H. Sher

At the time it approved the IEEE Standard Test Procedures for Germanium Gamma-Ray
Detectors, the American National Standards Committee N42 on Radiation Instrumentation had
the following personnel. The standard has been submitted to ANSI for approval as an American
National Standard.

Louis Costrell, Chairman

Organization Represented
American Chemical Society

American Conference of Governmental Industrial Hygienists

American Industrial Hygiene Association
American Nuclear Society

American Society of Mechanical Engineers
American Society of Safety Engineers
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Health Physics Society

Institute of Electrical and Electronics Engineers

Instrument Society of America

Manufacturing Chemists Association
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*See Section 8, References.
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Underwriters' Laboratories. . ... .. . ... . .. ..
U. S. Atomic Energy Commission, Dw1s10n of Blology

vvvvv o .Leonard Horn
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Standards .. ... ... o ... Louis Costrell
U. S. Department of Health Educatxon and Welfare
Public Health Service T, o T ... Henry J. L. Rechen, Jr
Roger Schneider (Alt)
U. S. Naval Research Laboratory . .. .. R R : ....... D.C.Cook
Members-at-Large . . . o . . AP 0. W. Bilharz
S. H. Hanauer

John M. Gallagher, Jr
Voss A. Moore
R. F. Shea

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on March 07,2026 at 01:35:48 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 325-1971


http://www.avadocuments.com/doc/ieee-325-1971
http://www.avadocuments.com/doc/ieee-325-1971

Contents

SECTION PAGE
1. Introduction . . ... 7
1.1 Gemneral. ... .. 7
1.2 Symbols. . ... 7
2. Electrical Characteristics. .. ... ... ... . . 8
3. Radiation Detector Characteristics. . . ............... ... . . . . . 8
3.1 Peak Area and Spectral Background .. ...... ... ... ... ... ... ... .. U 8
3.2 Peak Center. .. . ... . 8
3.3 FWHM and FWTMof the Peak ... ... ... .. . . .. . . . . . . i, 8
3.4 Peak-to-Compton Ratio. .. ... . .. . 8
4. Detector Energy Resolution . .. ... .. . 9
4.1 Recommended Sources. ... .......... .. 9
4.2 Method . . ... 9
4.3 Peak Asymmetry . . ... ..., 11
5. Counting Efficiency . ... .. ... .. 12
5.1 Absolute Full-Energy Peak Counting Efficiency. . ... . ... ... ... ... . . ... .. ....... 12
5.2 Relative Full-Energy Peak Counting Efficiency.................................... 12
5.3 Window Thickness Index. . ....... ... .. . . . 12
6. TIMINg. . 12
6.1 Measuring Systeml. . .. ... ... 13
6.2 Timing Resolution . . ......... .. . . . 14
. GloSSaTY . . .. 14
8. References. ... ... 19
FIGURES
Fig. 1. %Co Gamma-Ray Spectrum Showing Straight Line Background
Approximations. . ......... .. ... e 9
Fig. 2. WCs Gamma-Ray Spectrum. . ............ . .. . e 10
Fig. 3. %Co Gamma-Ray Spectrum Showing Determination of Peak-to-
Compton Ratio. ... ... .. . 11
Fig. 4. Block Diagram of Typical Germanium Gamma-Ray Spectrometer System........ 12
Fig. 5. Gamma-Ray Full-Energy Peak Showing Method of Calculating Peak
Asymmetry Ratio H/L .. ... . ... . .. 13
Fig. 6. Timing Measurements. . .. .. .. ... ... ... . . . 14
Fig. 7. Timing Measurement Signals (Unshaped). . ... ... ... ... .. .. ... .. ... . ... ....... 15
Fig. 8. Typical Gamma-Ray Coincidence Spectrum . . ................ . ... ... ... ... ....... 16
Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on March 07,2026 at 01:35:48 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 325-1971


http://www.avadocuments.com/doc/ieee-325-1971
http://www.avadocuments.com/doc/ieee-325-1971

