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MINIATURE GEIGER~MOLLER COUNTER 
By Leon F. Curtiss 

ABSTRACT 

A miniature Geiger-Muller tube counter havin g a tube 0.8 mm in internal 
diameter is described. This "hypodermic-needle" t ype of counter has been 
found useful in locating and measuring a well-defined beam of gamma radiation. 
It could also be used to measure a beam of hard X-rays reflected from a crystal. 
Another suggested use is direct insertion into specimens, such as living biological 
material. 

There are many applications for which a Geiger-Muller counter 
of very small size would be useful. Where it is desirable to meaSUTe 
and locate a narrow beam of radiation, it would be very convenient 
to have a counter approximately the size of the cross section of the 
beam. This requires a counter of the order of 1 mm in diameter. 
The author knows of no previous attempts to construct counters of 
such size. 

The ease with which thoroughly reliable counters containing 
alcohol vapor and argon may be constructed led to the trial of small 
counters. No difficulty was encountered in constructing counters 
with an internal diameter of 3 mm. Counters of this size give slightly 
larger pulses than is obtained from counters 2 or 3 em in diameter. 
They also show a reasonable plateau and are quite stable. Counters 
of this diameter would not serve to locate a well-defined beam of 
radiation with sufficient precision for some purposes. 

EncoUTaged by the results with the 3-mm counters, the author 
constructed the counter shown in figure 2. The No.2 sewing needle 
is included in the pictUTe for size comparison. The tube of the coun­
ter has an internal diameter of o.s mm and a length of about 3 mm. 
The central wire is tungsten, 0.05 mm in diameter. The filling gas is a 
mixture of amyl acetate vapor and argon at about 4-cm pressure. 

This eounter has an extremely low blank, averaging around 20 
pulses per hour. The pulses are even larger than those from the 3-mm 
counters. This increase of pulse size with decrease of tube diameter 
could be expected from the known fact that the ionization is confined 
to a thin sheath near the central wire. The thickness of this sheath 
is increased as the tube becomes smaller, since the ratio of maximum 
to minimum gradient is smaller for the counter tube of smaller diam­
eter. 

The plateau for this counter is shown in figure 1. Although it is 
considerably steeper than for larger counters, this counter yields good 
results when operated from a stabilized voltage. This particular 
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counter has been in use for several months with no sign of deteriora­
tion. 

The shape of the counter resembles a large hypodermic needle, 
which suggests another type of use. It could be introduced directly 
into material to be tested and therefore increase the sensitivity of 
the measurement. This could be of value in studying biological 
specimens. I t could even be used with live animals. No attempts 
have been made to construct counters of smaller diameter, but it 
seems likely they could be made. The chief difficulty is in devising 
a method of locating the central wire so that it does not touch the 
counter tube. Exact centering of this wire is not necessary, since 
the only precaution taken with the present counter was to make 
certain that the wire was not in contact with the tube. 
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FIG URE 1.- H ypodermic-needle-type Geiger-Muller counter. 

Further work is in progress in an effort to improve the character­
istics of these miniature tube counters and to determine the lowest 
limit of tube diameter that can be used. 

WASHINGTON, D ecember 2, 1942. 

o 



Journal of Research of the National Bureau of Standards Research Paper 1525 

\ I em 

FIG lTJm 2" - J\Iin"£atul"e Geiger-Jlhiller counter. 
Tile sewing needle is inclLlded for size comparison. 
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NATIONAL BUREAU OF STANDARDS, 
WASHINGTON, D. C. 

Send me the Mathematical Tables marked X below. I enclose remittance t to cover the cost. 

Mark X Title of publication 

Price 

United States and 
its possessions, 
and countries ex- I Other countries 
tending franking 
privilege 

Amount enclosed 

.------- MTl. Table of the first ten powers of the integers from 1 to 1000 ______________ $0. 50 $0. 65 ____________ 
~-------

MT2. Tables of the exponential functione x __________________ __________ ______ 

.. ------- MT3. Tables of circular and hyperbolic sines and cosines for radian arguments __ 

... ------- MT4. Tables of sines and cosines for radian arguments ____________ ___________ 
-------- MT5. Tables of sine, cosine, and exponential integrals, volume L ______________ 
-------- MT6. Tables of sine, cosine, and exponential integrals, volume IL __________ ___ 
-------- MT7. Table of natural logarithms, volume L ________________________________ 
-------- MT8. Tables of probability functions, volume L __________________ 
-------- MT9. Table of natural logarithms, volume IL _______________________________ 
-------- MTIO. Table of natural logarithms, volume IIL ________ ___ ____ _________ _____ 
-------- MTl1. Tables of moments of inertia and section modulL _____________________ 

2. 00 2. 50 ------------
2. 00 2. 50 ------------
2. 00 2. 50 ------- -----
2. 00 2. 50 ----------- -
2. 00 2. 50 --------- ---
2. 00 2.50 ------------
2. 00 2. 50 ------------
2. 00 2.50 ------------
2. 00 2. 50 ------------
2.00 2. 50 ------------

-------- MT12. Table of natural logarithms, volume IV ______________________________ 
-------- MTI3. Table of sine and cosine integrals for arguments from 10 to 100 __________ 
-------- MTI4. Tables of probability functions, volume II ____________________________ 
-------- MT15. The hypergeometric and Legendre functions with applications to integral 

equations of potential theory _____________________________________ 

2. 00 2. 50 ------------
2.00 2. 50 ------------
2. 00 2. 50 ------------

2. 00 2. 50 ------------

Total remittance _______________________________________________ , ______________ , ______ _____ _ 

I Remittance should be in form of post-office money order, or check, and made payable to the ardor of the "Nationa! Bureau of Standards" in United States currency. 

Sentto ________________________________________________________________________________________ _ 

Number and Street _______________________________________________________________________________________________________ _ 

City and State ___________________________________________________________________________________________________________ _ 

(Cut here) 



MATHEMATICAL TABLES 

Attention is invited to a series of publications which is being prepared by the 
Project for the Computation of Mathematical 'Tables conducted by the Federal 
Works Agency, Work Projects Administration for the City of New York 
under the sponsorship of the National Bureau of Standards. The tables which 
have been made available through the National Bureau of Standards are listed 
below. 

There is included in this list a publication on the hypergeometric and 
Legendre functions (MT15), prepared by the Bureau. 

MTI. TABLE OF THE FIRST TEN POWERS OF THE INTEGERS FROM 1 TO 1000: 

(1938) VIII+80 pages; heavy paper cover. 50 cents. 

MT2. TABLES OF THE EXPONTI!NIAL FUNCTION eZ ; 

The ranges and intervals of the argument and the number of decimal places in the entries 
are given below: 

Range of x 
-2.5000 to 1.0000 

1.0000 to 2.5000 
2.500 to 5.000 
5.00 to 10.0 

Interval of x 
0.0001 

.0001 

.001 
.01 

(1939) XV + 535 pages; bound in buokram, $2.00. 

Decimals given 
18 
15 
15 
12 

MT3. TABLES OF CIRCULAR AND HYPERBOLIC SINES AND CoSINES FOR RADIAN ARGUMENTS: 

Contains 9 decimal place values of sin x, cos x, sinh x and cosh x for x (in radians) ranging from 
o to 2 at intervals of 0.000l. 

(1939) XVII+405 pages; bound in buckram, $2.00. 

MT 4. TABLES OF SINES AND COSINES POR RADIAN ARGUMENTS: 

Contains 8 decimal place values of sines and cosines for radian arguments ranging from 0 to 25 
at intervals of 0.001. 

(1940) XXIX+275 pages; bound in buckram, $2.00. 

MT5. TABLES OF SINE. CoSINE, AND EXPONENTIAL INTEGRALS, VOLUME I: 

Values of these functions to 9 places of decimals from 0 to 2 at intervals of 0.0001. 
(1940) XXV!+444 pages; bound in buckram, $2.00. 

MT6. TABLES OF SINE, CoSINE, AND EXPONENTIAL J NTEGRALS, VOLUME II: 
Values of these functions to 9, 10, or 11 significant figures from 0 to 10 at intervals of 0.001 

with auxiliary tables. 

(1940) XXXVII+225 pages; bound in buckram. $2.00. 

MT7. TABLE OF NATURAL LOGARITHMS, VOLUME I: 

Logarithms of the integers from 1 to 50,000 to 16 places of decimals. 
(1941) XVII!+501 pages; bound in buckram. $2.00. 

MT8. TABLES OF PROBABILITY FUNCTIONS, VOLUME I: 

Values of these functions to 15 places of decimals from 0 to 1 at intervals of 0.0001 and from 
1 to 5.6 at intervals of 0.001. 
(1941) XXVIII+302 pages; bound in buckram, $2.00. 

UContinued on p. 4 of cover] 
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MT9. TABLE OF NATURAL LOGARITHMS, VOLUME II: 

Logarithms of the integers from 50,000 to 100,000 to 16 places of decimals. 
(1941) XVIII + 501 pages; bound in buckram, $2.00. 

MT10. TAULI! OF NATURAL LOGARITHMS, VOLUME III: 

Logarithms of the decimal numbers from 0.0001 to 5.0000, to 16 places of decimals. 
(1941) XVIII+501 pages; bound in buckram, $2.00. 

MT11. TABLES OP THE MOMENTS OF INERTIA AND SeCTION MODULI OF ORDINARY ANGLES 
CHANNELS, AND BULB ANGLES WITH CERTAIN PLATE COMBINATIONS: 

(1941) XIII + 197 pages; bound in green cloth. $2.00. 

MT12. TABLE OF NATURAL LOGARITHMS, VOLUME IV: 

Logarithms of the decimal numbers from 5.0000 to 10.0000, to 16 places of decimals. 
(1941) XXII + 506 pages; bound in buckram, $2.00. 

MT13. TABLE OF SINE AND CoSINE INTEGRALS FOR ARGUMENTS FROM 10 TO 100: 

(1942) XXXII+ 185 pages, bound in buckram, $2.00. 

MT14. TABLES OF PROBABILITY FUNCTIONS, VOLUME II: 

Values of these functions to 15 places of decimals from 0 to 1 at intervals of 0.0001 and from 
1 to 7.8 at intervals of 0.001. 

(1942) XXI+344 pages; bound in buckram, $2.00. 

MTI5. The bypergeometric and Legendre functions with applications to integral equations of 
potential theory. By Cheeter Snow, National Bureau of Standards. Reproduced from original 
handwritten manuscript. 

(1942) VII + 319 pages; bound in heavy paper cover. $2.00. 

Payment is required in advance. Make remittance payable to the "National 
Bureau of Standards," and send with order, using the blank form facing page 
3 of the cover. 

The prices are for delivery in the United States and its possessions and in 
countries extending the franking privilege. To other countries the price of 
MTl is 65 cents; that of MT2 to MT15, inclusive, is $2.50 each; remittance to 
be made payable in United States currency. 

Copies of these publications have been sent to various Government depositories 
throughout the country, such as public libraries in large cities, and colleges and 
universities, where they may be consulted. 

A mailing list is maintained for those who desire to receive announcements 
regarding new tables as they become available. 
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