52 IRE 7.S2

02 \'s: % n
N\ Reprinted from the PROCEEDINGS OF THE LRE. YR e X
Y% VOL. 40, NO. 8, AUGUST, 1952 <P * PN
%’(P \$ < PRINTED IN THE U.S.A. /Q/c_, Q*\\ OQ
&N o S
Q\* < & COMMITTEE PERSONNEL oD \\\Q/,\
W | P
o° Standards Committee, 1951-1952
A. G. JensEN, Chatrman
M. W. BALDWIN, JR., Vice Chairman L. G. CuMmiNG, Vice Chairman ERrNsT WEBER, Vice Chairman
J. Avins F. T. Budelman F. J. Gaffney C. H. Page H. E. Roys R. A. Sykes
R. R. Batcher P. S. Carter W. D. Goodale, Jr. W. M. Pease A. L. Samuel W. G. Tuller
H. G. Booker A. G. Clavier R. A. Hackbusch W. J. Poch P. C. Sandretto . P. Veatch
J. G. Brainerd J. L. Dalke E. A. Laport A. F. Pomeroy R. F. Shea . E. Whittemore
M. R. Briggs A.G. Fox R. A. Miller N. Rochester R. E. Shelby R. J. Wise
Definitions Co-ordinating Subcommittee
M. W. BALDWIN, JRr., Chasrman
P. S. CARTER P. J. HerBST E. A. LaPORT
ERrNST WEBER— Measurements Co-ordinator
Committee on Electron Devices, 1947-1952
A. L. SAMUEL, Chasrman
G. D. O’NEILL, Vice Chairman L. S. NERGAARD, Past Chairman R. S. BURNAP, Past Chairman
E. M. Boone, C. E. Fay L. B. Headrick . W. Kearney I.E. Mouromtseff R. M. Ryder
J. W. Clark W. R. Ferris L. A. Hendricks . J. Koch 0. W. Pike W. G. Shepherd
K. C. DeWalt M. S. Glass T. J. Henry H. L. Krauss P. A. Redhead R. W. Slinkman
W. J. Dodds A. M. Glover E. C. Homer D. E. Marshall H. } Reich . R. Steen
W. G. Dow . E. Gorham S. B. Ingram L. Malter H. J. Reilly . L. Thorson
G. A. Espersen } W. Greer R. B. Janes R. L. McCreary A. C. Rockwood C. M. Wheeler
J. A. Morton
Subcommittee on Gas Tubes
HARrY L. THORSON, Chatrman D. E. MARSHALL, Past Chairman
J. H. Burnett J. P. Hagen J. D. Le Van Wm. Schmitt
W. A. Depp E J Handley D. S. Peck W. W. Watrous
C. Greef A. Herring G. H. Rockwood W. Widmairer
V.L. Holdaway H. H. Wittenberg
Subcommittee on Radiation Counter Tubes
D. E. MaArsHALL, Chairman
N. G. Anton T. Fahrner g B. H. Kuper W. T. Posey
H. Bryant T. Fields H Liebson D. Rigney
R. L. Butenhoff A. M. Glover Locher J. A. Schoke
D. L. Collins L. T. Jansen W H Metten E. H. Wakefield
H. J. DiGiovanni S. A. Korff E. Osterland L. C. White
Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 22:51:05 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 7.S2-1952


http://www.avadocuments.com/doc/ieee-7-s2-1952
http://www.avadocuments.com/doc/ieee-7-s2-1952

Standards on Gas-Filled Radiation Counter Tubes:
Methods of Testing, 1952*

1. GENERAL

1.1 Environment

In setting up test procedures for radiation counter
tubes, it is necessary to consider not only the test
circuits but also the physical arrangements of test,
such as nature of source, distance between source and
counter, scattering by objects near the source or
counter, shielding of the counter against unwanted
radiations, and the background due to cosmic rays and
general contamination. The relative importance of these
various factors will depend on the type of counter un-
der test.

In selecting a room for counter-testing purposes, it
is advisable to pick one as far as possiblefrom strong
gamma-ray sources. It is particularly difficult to work
in a room adjacent to one in which experiments are
being performed involving the moving of a gamma-ray
source from one location to another. A corner room is
desirable from this standpoint.

Attention should be paid to the fact that the intensity
of cosmic radiation depends strongly on the altitude
and on the amount of material above the counters.
Also, in testing counter tubes that are physically long
there may be a noticeable difference in the background
counting rate, depending on whether they are tested
in a horizontal or vertical position. When measuring
background counting rates, it is preferable that the
tube be in a lead shield to reduce the effects of local con-
tamination.

1.2 Radiation Sources!

A source is standardized with respect to the total
number of disintegrations per unit time, and it is neces-

* Reprints of this Standard, 52 IRE 7.S2, may be purchased while
available from The Institute of Radio Engineers, 1. East 79 Street,
New York 21, N. Y., at $0.75 per copy. A 20-per cent discount will
be allowed for 100 or more copies mailed to one address. .

1]t is suggested that those who propose to handle radiation
sources familiarize themselves with the ible hazards involved.
See, for example, the National Bureau of Standards Handbook 42,
sSafe Handling of Radiation Isotopes.”

sary to compute the fraction of the emitted radiation
intercepted by the sensitive portion of the counter
tube. In the case of the alpha and beta sources, the
material and thickness of the source support and/or
matrix and the distance from the counter are important
in this calculation since particles may reach the counter
after having been scattered through a large angle by
the support material. Also, the thickness of the source
itself must be considered because of self-absorption and
the attendant straggling.??

These factors are not important in relative measure-
ments if the distance from source to counter and dis-
position of surrounding material remain unchanged.
However, self-absorption may make it impossible to get
a good plateau on an alpha proportional counter.

Where gamma-ray sources can be used for calibra-
tion purposes, their use will be convenient because suf-
ficient shielding of the counter to minimize interference
from softer background radiation is possible. Hawever,
counters intended for beta or neutron detection should
be tested on appropriate sources.

1.2.1 Gamma-Ray Sources

For gamma rays it is customary to use a source con-
sisting of a radium salt of sufficient age (greater than
one month) to insure that equilibrium has been at-
tained with the decay products responsible for the
greater part of the gamma radiation. Because of the
long life of radium, a source of this type will remain
constant in time, but for some purposes the complexity
of the gamma-ray spectrum may be objectionable. In
this case, it will probably be necessary to use an arti-
ficially radioactive isotope. The problem then is to find
an isotope emitting the desired radiation and possessing

$ A, H. Jaffee, T. P. Kohman, and J. A. Crawford, “A Manual on
the Measurement of Radioactivity,” MDDC-388, U.S.A.E.C., 36 pp.

3 D. W. Wilson, A. O. C. Nier, S. P. Reimann, “Preparation and
Measurement of Isotopic Tracers,” J. W. Edwards, Ann Arbor,
Mich., 108 pp.; 1946.
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