
Early History of the 


Scintillation Counter 


O n e  o f  t h e  mos t  impressive events i n  
m o d e r n  physics is t h e  development o f  t h e  
scintillation counter. A t  first a very sim- 
ple device, this instrument has become 
one  o f  t h e  mos t  powerful  tools i n  all 
fields i n  w h i c h  ionizing radiations are en- 
countered. Considering its still-growing 
importance,  i t  appears justified and de-  
sirable t o  sketch i n  a brief  essay t h e  early 
history o f  t h e  instrument.  

T h e  m o d e r n  scintillation counter has 
its origin i n  t h e  classical scintillation 
method  tha t  was  used so extensively i n  
t h e  early years o f  radiation research b y  
t h e  English School under  Ruther ford  
( I ) ,  and b y  t h e  V i e n n a  School under 

Meyer ,  Schweidler,  and others ( 2 ) .  T h i s  
m e t h o d ,  i n  w h i c h  t h e  scintillations were 
observed subjectively w i t h  a microscope, 
led t o  imaor tant  discoveries. T h e  last o f  
these great discoveries was the  first m a n -  
m a d e  disintegration o f  a n  e lement  w i t h  
artificially accelerated particles, t h e  dis- 
integration o f  l i th ium w i t h  accelerated 
p r o t k  b y  Cockcro f t  and W a l t o n  ( 3 )  i n  
1932. 

A t  about  this t i m e  t h e  Geiger-Mueller 
counter had definitely proved t o  b e  one  
o f  t h e  mos t  advantageous instruments for 
nuclear research, and its outstanding 
ability t o  detect  and count  objectively 
thousands o f  elementary nuclear events  
per unit  o f  t i m e  m a d e  i t  t h e  instrument 
o f  choice for future nuclear research. 
T h e r e f o r e  t h e  subjective, tiresome, and 
di f f icul t  scintillation method  was shelved 
and was demonstrated merely f r o m  t i m e  
t o  t i m e  t o  students and/or  i n  lectures as 
a n  interesting historical device. 

T h e  first a t tempt  t o  bring t h e  scintil- 
lation method  back in to  nuclear research 
i n  a n  improved f o r m  was m a d e  i n  1940- 
41 .  A t  this t i m e  a device was  developed 
i n  which ,  instead o f  t h e  eye, a highly 
sensitive, fast-responding, photoelectric 
device was used for t h e  detection and 
counting o f  scintillations. 

A second a t tempt  t o  introduce a n  i m -  
proved scintillation method  i n  nuclear 
research was  started i n  t h e  war  year 1944. 
I t  was followed b y  a stormy renaissance 
o f  t h e  principle a f ter  W o r l d  W a r  I1 i n  
t h e  years 1947-50. 
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T o d a y ,  t w o  highly developed types o f  
scintillation counters are available: t h e  
photon-tube scintillation counter and t h e  
photomultiplier scintillation counter. 
Both  types have  advantages and disad- 
vantages, and b o t h  m e t h o d s  have been  
applied w i t h  great success i n  d i f f eren t  
fields. 

Photon-tube counters. Photon tube  
counters are a combination o f  t h e  classi- 
cal scintillation arrangement w i t h  a 
photosensitive Geiger tube  o f  special de-  
sign. T h e  device developed b y  Krebs ( 4 )  
i n  1940-41 is shown i n  Fig. 1. I t  consists 
o f  a n  arrangement i n  w h i c h  t h e  scintil- 
lat ion phosphor and t h e  photoelectric de-  
tector are separate units. 

T h e  choice o f  photon tubes as scintil- 
lat ion indicators was dictated b y  t h e  
needs o f  t h e  t i m e  (5 ) .Photon tubes could 
easily b e  self-built and t h e y  could b e  
"bred" t o  a h igh  sensitivity-according 
t o  published data u p  t o  12 q u a n t a / c m 2  
sec, equivalent t o  9.1 x 10-l1 ergs /cm2 
sec o f - l i g h t  w i t h  t h e  wavelength,  'h,  o f  
2600 A ( 6 ) .  

T h e  first self-built ahoton  tubes were 
relatively insensitive and t h e  geometry 
o f  t h e  arrangement was poor, b u t  t h e  first 
measurements showed tha t  t h e  principle 
would  work.  Soon ,  b y  taking advantage 
o f  earlier experience i n  building special 
G-M tubes ( 7 ) ,tubes w i t h  higher sensi- 
tivities could b e  buil t  and t h e  geometry 
could b e  improved so tha t  t h e  efficiency 
was increased considerably ( 8 ) .  W i t h  
t h e  first s imple equipment ,  t h e  scintilla- 
tions produied by polonium alpha par- 
ticles i n  zinc sulfide could be recorded, 
and t h e  d i f fus ion  o f  radon and thoron 
i n  closed vo lumes  could b e  measured 
quantitatively. 

T h e  rediscovery o f  t h e  photon-tube 
principle b y  Mandevil le  and coworkers 
( 9 )  i n  1950 stimulated further improve- 
ments  and resulted i n  a n  increased sensi- 
t ivi ty  o f  photon-tube scintillation coun-
ters. B y  bringing t h e  scintillation phos- 
phor in to  close contact w i t h  t h e  walls o f  
t h e  photon tube  (Fig .  2 ) ,  Mandevil le  et 
al. could apply  t h e  counter successfully 
for  t h e  detect ion o f  alpha,  beta,  and 
g a m m a  radiation. Special sensitization 
o f  t h e  photon tubes ( 1 0 )  and t h e  devel- 
o p m e n t  o f  special counter types and a m -  
plifier circuits brought t h e  instruments 

t o  a still higher degree o f  perfect ion 
( I 1) . A t  present, commercial ly  m a n u -
factured scintillation tubes are available 
tha t  show, according t o  measurements 
b y  Daggs, Parr, and Krebs ( 1 2 ) ,  a h igh  
area sensitivity and short resolving t imrs.  

Photomultiplier-tube counters. T h e  
first scintillation counter o f  this k ind ,  i n  
w h i c h  t h e  classical m e t h o d  is combined 
w i t h  a photomultiplier for t h e  detect ion 
o f  t h e  scintillations, was buil t  i n  1944 b y  
Curran  and Baker ( 1 3 , 1 4 )  and is shown 
i n  Fig. 3. 

T h e  original report o f  Curran  and 
Baker showed theoretically, as well as 
experimentally ,  tha t  w i t h  proper ar-
rangement o f  t h e  parts, individual alpha 
particles w i t h  energies o f  2 x l o G  ev  could 
easily b e  detected.  Us ing  zinc sulfide 
crystals as a scintillation screen, a pho- 
tomult ipl ier  t u b e  type  1P21, and proper 
circuit elements,  they  calculated tha t  a n  
alpha particle w i t h  t h e  afore-mentioned 
energy should produce i n  t h e  oscilloscope 
a n  average pulse ampl i tude  o f  4.75 ev .  
T h e  de facto pulse ampl i tude  measured 
was 6 ev ,  a value i n  close agreement w i t h  
t h e  figures calculated f r o m  rough data. 
T h e  great advantages o f  t h e  instrument 
w i t h  regard t o  sensitivity, resolving t i m e ,  
and ease o f  handling were emphasized i n  
t h e  first report o f  Curran  and Baker 
( 1 3 ) .  

As i n  t h e  case o f  t h e  photon-tube scin- 
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Fig. 1 .  Scintillation arrangement, Icrebs, 
1941. 
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Fig. 2 .  Photon-tube scintillation counters, 
Mandeville et al., 1950. ( L c f t )  T u b e  
counter;  ( r i g h t )  end-window counter. 
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Fig. 3.  Scintillation counter, Curran and 
Baker, 1944. ( T o p )  Geometric arrange- 
m e n t ;  ( b o t t o m )  diagrammatic represen- 
tation. 
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Fig. 4. Scintillation drtector. Coltman 
and Marshall, 1947. Photocathode, 0;  
dynodes, 1 to 9:  anode, 10. 

Fig. 5. Scintillation arrangrment. Broser 
and Kallman, 1947. .4lpha radiation, S: 
phosphor, P; photomultiplier, P.M. 

tillation counter, the war years prevented 
a natural development of the photomul- 
tiplier scintillation counter and it lvas 
not until 1947-48 that the advantages 
of the instrument were generally recog- 
nized. At this time several new oublica- 
tions appeared, the timely sequence of 
which may be of interest in discussing 
the early history of the scintillation coun- 
ter. 

Marshall, Coltman, and coworkers, 
who in March 19-1.7 submitted for publi- 
cation a report on "The photomultiplier 
x-ray detector" ( I 5 ) ,  demonstrated on 
22 May 19-1.7, at the Mid-American Ex-
position Atomic Energy Sho~v, a high-
speed "atomic ray detector" (16) .  On 
17 June 19-1.7, they also presented papers 
on "The photomultiplier radiation de-
tector" at the Montreal meeting of the 
American Physical Society (17) .  In these 
papers, later published in detail, they re- 
~ o r t e d  the detection and counting. of -
single alpha particles, beta particles, 
gamma quanta, high-energy electrons, 
protons, soft x-rays, and neutrons (18) .  
Marshall and Coltman also stated that 
a t  least three major iniprovements of 
the detector (Fig. 4 )  could be expected: 
better scintillators varying with regard 
to type, thickness, and reflective backing 
in accordance ~v i th  the snecific radiation 
involved; improved optical systems; and 
the development of auxiliary circuits 
adapted to the special needs of scintilla- 
tion counting. 

Broser and Kallmann (19) submitted 
a paper for publication on 2 May 1947 
that described the detection and record- 
ing of alpha-particle scintillations in 
zinc sulfide with the aid of a photomul- 
tiplier tube. They used a Weiss-type pho- 
tomultiplier in connection with an oscil- 
loscope (Fig. 5 ) .  The average pulse 
height produced by the applied alpha 
particles was equivalent to several hun- 
dredths of a volt, and the pulse time was 
e5timated to be somewhat shorter than 
10-5 sec. 

At the time of the reading of the gal- 
ley proof, Broser and Kallmann added a 
short footnote saying that individual elec- 
trons and gamma quanta could also be 
recorded with the aid of different scin- 
tillators. The detailed report on these 
studies with ZnS, CaWO,, Zn,SO,, 
naphthalene, and a few other substances 
was submitted for publication on 27 
June 1947 (20) .  The years after 1947 
brought decisive publications: a short 
note by Deutsch (21 ) and review articles 
by Bell (22) ,  Hofstadter (23) ,  Morton 
and Mitchell (24) ,  Jordan and Bell 
(25) ,  Mayneord (26) ,  Pringle (27) ,  
and others. These studies stimulated and 
inaugurated the extensive developnient 
that followed. Soon it became generally 
recognized that the scintillation counter 
was ". . . one of the most i m ~ o r t a n t  ad- 
vances in devices for the detection of 
nuclear radiations since the invention of 
the Geiger-Mueller counter in 1926 . . ." 
(24) ,  which ". . . heralded a new era of 
scientific development and research . . ." 
( 2 7 ) .  This area of developnient and re- 
search includes many fields : nuclear 
physics, cosmic-ray research, medical 
physics, biophysics, radiobiology, car-
bon-14 dating, and others. 

The ultimate value and iniportance of 
the instrument for development and 
progress in the different fields can only 
be guessed at present. For the field of 
nuclear physics, Birks (28)  has already 
stated that ". . . the history of the instru- 
ment since 1949 is largely a histo~y of 
cxperiniental nuclear research. . . ." A 
similar formulation appears to be justi- 
fied in the other fields where the scin- 
tillation counter has brought valuable 
insights and knowledge to problems con- 
cerning the energy-transport and energy- 
migration mechanisms &irradiated phys- 
ical, chemical, and biological systems and 
to problenis of the radioactivity of the 
human being and carbon-14 dating. 
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T h e y  that know the entire course of the decelopment of science will, as a matter of 
course, judge more freely and more correctly of the significance of any present scientific 
movement than they, who limited in their views to the  age in which their own lives 
have been spent, contemplate melely the momentary trend that the course of intel-
lectual events takes at the present moment.-ERNST MACH in Science of Mechanics. 

SCIEXCE. VOL. 122 


