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Institute researchers develop a nonstop 

cloud chamber and a nonstop Geiger counter 

by C. M. STEARNS 

El <AM \\ . ( ,<w \ \ .  hi . td i i t  1' iofew)r 0l" Physics 
w o ~ k i i i g i i n  Carl 4tiilei*oii7s ~ r o u p .  has wweeded  in 
making ibosrnu'-r'x'v tracks v isihle on a 2 l-houi h i > .  
The standard "cloud cliainbei'-" that ptnsici>t-' use to 
make the track. of .uhatomir part i d e s  \ isihle m e  good 
foi one set of tiack'- e v e n  few ini111ite-i: but blip chamber 
has to have ci rest ht~tvecri sets. ( \~waii \  "continuously 
sensitive diffusion cloud ( h n i b e r . "  on tlie other hand. 
ran latch particle tiaek* one after another fo r  consider- 
able leiigths of time without pause. Furthermore. 
Cowd~l's cloud c h a m h t ~  i n  small. inexpensive a n d  simple 
a n d  thin is a good thing. -lince it is at present more 
of a cosniir-ray dernonstratioii iielice than a pieci'ion 
research instriimerit fo r  which cinyoiitS ~ o u l d  care to 
t i  it laruy --uni of money 1 .  It is -0 .imple. in  Cart. 

-rirli a s  the ~a i t inn i  on a watch dial :  it inai  come fro111 
a particle accelerator. such as  a cyclotron; or it inaj  he 
a cosmic rav eithei i n  the priniary form of a paiticlc 
r o m i r ~ g  in from outer spare. o r  in the secondary fo im 

of a particle set in  morion liy the primarv r q  in a 
co l l i~ io i i  with ~ i n ~ e  atuni in tht, eartlk's at~iio>phert.. 

The  particle5 that make up cosmic ray* a re  thy 0110s 

that rrioht cloud rhaiiibers, including ilie new one. 'ire 
de.-ipned to study. Dr. Cowan's iieu cloud chainher not 
only rnakes die tracks of such cosmic-I a \  particles con- 
tinuously visible: bill also "holds" each track Ion"; 
enough for pas) visual inspectioii. 

D i e  riel* cloud chamber- in one form. is little rnorc 
than a liox, with transparetit sides. s i t ~ i n g o n  a cuke i i t  

o r d i n a q  " d n  ice.'' The liox i *  i'overed %it11 a pad 
which has been soaked with >-ligIitl\ heated dicotiul. 
The heated alcohol vaporizes and. under the teniperatuic 
conditions that the heated top and cold bottom of the 
box dictate, diffuses downward inside the box. At this 
btage. siiice the alcohol vapor  is a n  imisible  "5. 110th- 
inn ran  he seen inside the box. 



I I O M ,  a i h ~ p t ' t l  cosmic-ra\ particle such a-i ail 
electron passes through the box. i t  disrupts the atoms 
in its path ~ i i d  leave-. a trail of elect1 icallv-charget) 
kagn~ei i t s  behind it. The alcohol vapor coinlerisf-, on  

these fragment-. to make visible droplet-.. The end 
result is  a cloud trail a thin thread of droplets, t~asily 
visible in a strong light, that marks the oath taken hy  

the cosmic ray. 
Other cloud chambers rely on the same basic phenom- 

enon the condeiisation of vapor on the charged ion- 
left in the wake of a speeding particle. But. to achieve 
the conditions that must exist fo r  auch condensation to 
occur. the) require a sudden, large drop in pre5iure in 
the chamber; and this in  turn requires. besides some 
fairly complex mechanical appaiatus. a rest period 
ranging from one to several minutes between opeiations. 
Only the tracks of particles that pas- through at  01 

about the time of the pressure drop a re  made visible. 
and thew tracks remain \ is ihle  fo r  only about one-teiith 
I a second. The continuous cloud chamber require* 
neither n i o v i n g p a r t s  nor rest periods, and the tracks 
that appear  in it remain visible fo r  several seconcLs. 

In its laboratory form, the continuous cloud chamber 
has many refinements. Electric elementq hedt its top. 
which supports a pad automatically supplied with 
methyl alcohol. The  inert pas argon fill5 its interior. 
An elrctric field, energized briefly from time to time. 
m i l s  I D  tlie top or  hottom the charged fragments ttiat 

the passing r t i \s  hare  let I. lea\ ing thtt clurr~hcr inoic 

some promise in the held of inve-i~igation of "elertroti 
showers." cascades of thousands of high-speed electrons 
that cosmic iav- sometimes pioduce. Other u-es i v i l l  
undoubted l~  be diwov w e d  to take ad\  antage of tlii 
continuous operation of \ \hirh the chamber is capable. 

At pri'ient. the liest use of the coiititiuous clond 
charnhei is found in teaching atid demonstration. I t  
can. a t  a fraction of the cost of a riasaic cloud chamher. 
make available for stuch the t iarks  of main of the 
20-odd cosmic-ra\ particle. that strike e\ t a n  foot of 
ground at yea l e ~ e l  e v e n  second, and thii- provi<le an 

P G E I G E R  C 
Wnii fi rnr h s ~ i ~ i l r r , ' s  Phy-iics Division was 1 ) ~ s ~  
making a r~onstop cloud chamber. the hetter to watch 
one kind of radiation the B i o l o n  \Divi-.iott was liuildin"; 
I noristop Geiger counter to measitre another kind. 

Dr. (Jeoffrey Keighley. concerned over the tedious 
o u r s  spent hy lal) assistants in measur ing the  minute 
radiation t-mitted hy the various material;. resnlting from 
'tagget1 atom" rei-eardi, has  finished an autorna~ic 
counter that doe, moat of the work without human 
assistance. It takes ah man) as  100 radioactive saraplr\. 
examines the ra(lioa< tivity of each for  any preselected 
time between five minutes ar~cl one hour. and prir1t.i it- 
finding* on a paper tape. Though it is not the only 
device of its kind in existence. Keighley's counter ha> 
rertain advantages ovei the few others that have been 
m i l t ;  a n d  its ability to work nights and weekend* 
without siipeniaion is of n o  mean value to Ca1tech.s 
Biology laboratories, whose light-' 1)urii late enough a' 
i t  is. 

I i i  biological researrh that relies on " t a g p 4 "  atoms. 
or iadioadive tiareis,  sani[)le-roiintiiig is the h n d  

r o n . u m i n ~ c h o r e .  
I s u a l l ~  this "counting" iimil\t^ puttiugeedch saw1)lta 

i i i  a Leiget rouiitei that measuies. jq ies1wridir1g to the 
particles ejected b\ ea rh  raclioactire atotii as i~ disinte- 
grate$. the nun~liei  o i  radiuacti\e atoiii- l)re-.ent in the 
-.ample. Then the operator rnu<t wait perlidps SO 
minutes hut r o t  29 or 51  ) for  the coiintet5-. report. note 
acciiiatt~lv the "coiiiit" ( a n d  often -.everal hundred 
thousand ctto~nic disiiitegtations dif involved. e\t"n in 
a half-thiniLlcl'i.il of material 1 .  reinole the 'ample. reset 



tlic counter. put in anothct <aiiiplt>. and so on. Since 
many rxpe~inn-i l ls  1)ro<!uce hft> 0 1  moie -lainpit's. i t  is 

easy to see Ã § l i  a machine to do this jol) autoinaticallv 
5 v\cl,-omt~<l 111 1lu41nstitute biolnjii-ts. 

r 3 l i t -  automatic rounter itself is a ~ ~ i t n l ~ i n a t i o n  of the 

I it is e ~ c i  ntxct,-Tiarv. ihe r o m i t e ~  r a n  make one- 
hour count' ol 100 samples. opeiatiiig unattended fox 
ovei four  d a l -  and tuiiiin;;; i twlt  off at the t ~ d  of tlitx 
joli. Since a ';SO-ininute iountirifi time i' usuall? long 
t'nough. and since there d ie  iaiely n~a i j?  a. a full 100 
*ainples. tlie tmchinc bi l l  pio1ial)Iy nevex tak<> o ~ i  a 
1 iliat long: hul a day o r  two of uork  ma\ he expected 
l o r n  I i ine to I i me. 

so  far,  Keiphle1'- counter has -.pent most of it', tirnv 
" " w u i i t i n g  iadioacti\t, 'aiiiples oLtdiiie11 in  a studv of 
)rotein 9 iithesis. I f  has lieen known f o r  man\ veais 
th'it li\iiig s ~ e i u ~  somehow take a selection of the 21 
iomplex cliernical compounds known a+  amino acids 

Dr. ( r f ' o f f r ey  1<eig/t/cy's- automatic counter measures 
minute radiation emitted by ~ i r i o u s  mater~al f i  resulting 
from " t a ~ c d  i i ~ o m '  research. Samples  move beneath 

and out of thein make piotci i~< muscle. n e n e .  lilood, 
pel m-cell, bactm'a. v ims,  d e p e n ~ i i n ~  1111 what s j  stern 
is doing the inaking. ho one knot+-. hoi\ the Ihin"; 
sptem-i  do it. A mo\t promising attack on this problem. 
i n  attack al-o being made in othei laboratorie-. a l l  over 
the \\oi l i i .  is to incorporate I adioacti\e atonic (usually 
atonic of carhoii. in their radioactive forni of carbon 11 
a re  ~ s e d  I into the v ariou-. t t i i~ino acids lo see what the 
living -interns 00 with eacli acid. The autoinatic 
countel. after ihe expeiimetit-. lui\e been run and 
'ampler obtained. l)iu\ idt,, the resiills for the seientistb 
ttlio sit' ~ + O r k i i i ~  oil lhe ~~io le i i i - spn the ' i i~  problem at 
the In.titute. 

A money saver too 

Sfsides *dv ing i r i~im teiliou-. inan-hours. the autoinatit  
couniei should save iiioiie\. Ktidioactive carbon 11 i+ 
olitaine<l. in quantities adequate fu r  ieseai ch of I hi3 -art. 
oiilv from the Oak liidge nuclear icactor ot the Atomic 
' n e i o \  (.onirriis-ion. and i-. expensive txvtbn though the 
A.K.L. proxides i t  at a. lo\\ a cost as  i- po-.silile. I h i l d -  
in"; a i  lion 1 1 into aniiiio aciils is an extreinely complex. 
i n d  therefort, expensi\e. p i e c e s .  1 et. the less carbon 11 
that is u w d  In a oi \en experiment. the longel each 
'ample ha- to bts counted the lei- the radioactivity o r  
the \mallet the -.ample. the longei the time necessaiy to 
grt ,I s c i e ~ ~ t i f t r a l h  acceptable connk. \\'hen inen and 
women cire doing tlu- counting. this i.-, im1)ortant; when 
h e  automatic i ~ ) u n t e i  ib i ioi~ip it. lime i-. no Ionper 10 

important, and le- of the expensive carhoii 11 and 
carbon 1 1   compound^ need he n-.ed. 


