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RADIOACTIVITY METER 
By ARTHUR G. BOUSQUET 
Gcmral Radio Co . Gmhrmrlac Mwr 

WIth nuclear r~seawh and nu- 
clcnr cnpineerlnl: prowarns r n p l d l ~  
bplnr: l ( ~ ? r > i ~ l n t r d  by u n l r e r ~ ~ t l e s .  
hncl,~ral!; nnrl Fnr!ou? Industrl:?: ;lr.rl 
pov-rnmrn*, Croups, thc nccd :or 
j n ~ ! r u r n ~ n ! ~ t i o n  in thrs rnmrnrn-  
tl:.-]p nrx f i ~ l r t  has ilicrcssef! r h r  
ini;iwrrt?ncr of  t h ~  Gei l*~;  rrlttntrr 
nrrd IIF a s ~ m - t i l t ~ d  erlu!!llnent,. T h r  
Gr,s*r CrillntPr IS uSPr1 t o  ClPlPrt R P d  

cntlr;: llre bursts of  rmrrv rknrl t,hp 
partirlrq wllirll nrr rmi!lrd Iron1 
tl:r nurlej of r a d i o a c t ~ ~ c  nlater1nl.q. 
'SKD filmtlinr npplirntiorls are t t le  
q u a n t l t n t ! ? ~  mpavurrmr:lc ot radjo- 
actrve mntprlals and cosmic rk:: re- 
~ P n r r l l .  

A !nost promisins Aeld is  in con- 
junc:ior~ with ra r ! lnor t lv~  i.sci:oprx. 
s i n m  t h r  a r lvmt  n f  l t r r  c ~ r l r s t r o n  
hl'? ninf le  p o ~ s i b l ~  th-  p?ndrictinkl 
rln n UcRhlr .ur.:rlr of ,serr;-~l I'lin- 
dl.~'! S I I ? ~  I R O ~ O P I ? S  The rxr!in!l(::~v- 
i:? n l  ! h P ~ e  i ~ r ~ ! o p e s  ~ T O I . ~ ~ P . F  a 
trar-r, by nleans of n'!lir!l tilelr 
mur:-0 In r h ~ ~ ~ r a l  ~ n r l  ~ l r y ? i ~ a l  
P~I I< .PSC?F ran 'hr Fnl lnmr~?, wit'! thc 
rni~~itinc:-rnte metpr. 'T:I,- p r * s + ~ l ?  
Xp!7;103! :on5 01 t l l i ?  t?r!inir ::~r-!~i{:? 

yrm-mh*rm.: in mcr!.rir;?. ch-m!s,r?. 
,7vr l 'n ' l j ' ,  rnrteorr,"r>r.!' nnd R C T I . I ~ ~ -  
. , i r , , .  In ind~!strv c i v  tk:? c~1111:er 
i . 7 ~  h r ~ n  irsunc! u~n:lil-nnrnbl,; tn 
:ir~'rcr!r!~~rn llro.:n~rtinr~. 

'Fh? r:rrrlnpnler.t 0 :  t h ~  rounti~ip 
enin me;-! d-s?r!hrrl in t h~c  nrrir:P 
#+-.. ...#.- s l , r r t r?  b r lo r r  thp  I Y R ~  R S  :! rn- 

o:lPr:l;!Vv cndc7ror bp inter-etrd 
fr"l!lll'. R t  3t3R:'nf hllS~lt.< IrlGrltl.lt+ 
8 , f  '!irllnnl~it:r. ~ n c l  :lw C:-nernl 
"nrl?n Co Co.rrml sucll In~trunlri!:.; 
Ii?!'.' Reen .r-rvirr 111 sRrlnus grrmj- 
P r t ~  dairiq~:  the tvnr and  impre~:pd 
r l rwns  nra now heine proAwPd on 
:I c f > m r n ~ r r j a l  basls. 

Cotlntpr OJIP~I~(RII 

I t  R 10n: I'rOltRp~ Is ?ppilctl !o tnvo 
ni!inrrn6 e!ccfrudrs 1r1 n n  rnnlwrl 
F ,  tlYn n o s l v l ~ r  Ions ~ l i l  Se ;~l- 

t c + c t ~ r l  tuffarc[ t h e  nepn:lsp @]PC- 

: r n d ~  mntl thp  nepatll i. Ions w1!1 
mirra t f  to t h e  pnqltirp e l c c t m r ~ ~  
If thv vo l taw Is ) u r t  sufficient to 

d7r.w the ion5 out of t h e  area, the 
d-r lcp  1s called an  ionizntlan cham-  
b r r  and t h r  SIITT*TI~ fintv 1% a n l t h ~ s -  
lire o: t h r  n ~ : l r b r r  rb: tans in /he 
flpM. Hnwpvrr, i! tlw npp!!prl vm~lt- 
3pr IS ~ 1 1 7 . r i ~ n t l ~ ~  inrrpn\ri ' ,  nn irlii- 
lT!l>i! pn-'trl" r,. rn': WILl ;k!ll:lt,rA Fl 

cr~tihnuclus I:ISCIIR!'P ~.,,h~ri! ?,!h~v: 

onlv dur ro n rr+~i,.i:t>r 0:  t,he 3)- 
I err!er!rorlr v n l t . . ~ ~ .  T'lr. rivrlcr 

rlq I--Connetrlna .r prw-in IVP. hot. ray 
11Hrnll.l t. r*d,."<riliPy "%*tor  nrr-  >mp11+..-r 

opr ra t ine  undrr thpse condltlons j< 

cnllpd a Gpirpr c o ~ i n t r r .  
I1 n, h e r  rpsi?t,Rmcr )s pias*? 

spripp w ~ t ! i  thp v ~ , I : w P  S'IIII'C.~ 

t!lc Ctrlrrr coirntrr, t h ~  llnr?? 
wlll auob~;v!i !Lw!~. T ! l m ~ ,  i: [:..r::l:?o 

t : ~  clr,r:rr,ns !rnrluc.-.: in 1 1. r,?? 
I)!. Ion~:,?ri"? n u v r  v;ith blch v .- 
1,icIty ? F I  1111: pvii~i.5- e:wtCtrr.ijp, a!- 
'Prltln ~ t s  potor''-,! R P ~  liTlimnF a 
sInv,ly rnnv!iIt: ~ ~ ; + l l , l : ~ ~ .  Tor! .s l ;~sf , l l  
u.h.r:? then : . , n v ~ , i ?  i o  t h r  n ~ r x : ~ ' . ~  
+-!??I rC,c4,. '1 ! ! r .  t,!,!l, ro?!C:nr!cf, t,!.,- 
,<,,?? !k," p<,;p],i , J ,  0: !i l .> ,-,.?<.il.,-? 

e!ecr ror:e fr:ini rrrr?vO7kn8:.b?', .?: YII 
pn7!+l.:r ion? 'n.l!iri? e!luht ,?tart 
r!?r>, d.sc!wrr:esl iin~,i. bw:. -.nl?tr:,'- 
1 7 ~ 4 .  ,Y ,z!n7.lar L. l ! .nr . i i ln~ :~.r-v.n 

Irlr:; he abtalnerl +:-- p~pxs . :  or Y: 7 -  

uurr: t:hr rirr11I's. 
J%S a rnsul: of this r lusnch~nc  ~ 3 -  

l m n ,  pnch d l w i ~ a r r P  F U l R r  i? :IT? 1-7,- 

clsP?ii(~!l r11:a: z r!l:!rrce jmr ,r!~: ]!.I:: 
en:rrPrl tii,. rollnr, r .  F.ir!!!~r-i~"-, 
t t ? ~ r r  ;s a rcaukltory Rrtion sa r':,.' 
:.!w countrr m:ly br. c%p-<-:tl.rrl avF7 :I 

vr12tngr ranee uT!~src ; h e  c~~rrer:. 
dlle :o all ~unlzar on c?r!p wil! OC- 

f ~ l r l v  runstan:. q - r l ~  cc-nte: o: t h ! ~  
r ~ ~ r r r n t  " p l n r ~ s ~ t "  Is the  U?IJAI UP'-- 
B'.:~L. poln' *'' !.hc rrr;err counler 
F'rovcI' r-itnli.r d?sirn 2: .  conct.m*.l 
x ? l i :  the rprolvlnr: tlmP r.r 5pr..? 
neil R wh!r!> the nucnchlnp arbr,,m 
tskes nlacc, 1f.s frw?1oin fr,?m 1rr1- 

1ltzrsturr nnd hurnrdlr:; el'lccts, t i l e  
bmndtiess oi the plateau, stablllty, 



FOR NUCLEAR RESEARCH. 

rl-nllllr: i l ~  :1 qUCflChl t l ~  alnpll lirr 01 voll.nCP ncrns.5 the c:tp:tctl3r. .8:11! 

orinc rharoctcrlnt,r:;, el,lplcnpy nnrl 
R n ~ o ~ l i [ ~ r c I  N~hr r -F l rker ln l :  I.vrjrJ ' r l rpe~ i r l  rntlrcly on the ratc at 

I . < *  : Any r u r r c n t  ilmw t h r o u ~ h  I t -1  will v ~ ! ~ c l l  charfinf: PII~SPA hare brpn 

In t h e  m!~ntlr:#-mle nlet(-r to be 
d c ~ ~ ~ r ~ I ~ r ~ l .  thn  d~,nrI~:~r:t! ~U I !SPS  p r ~ ~  
rlurc a VOI~RCP ~f ' t l lc l l  i ~ i r l \ v : l t ~ s  i!t 
m y  mnmr~nt, thr F X ~ P  pnr t111-1kftfi n l  
7 ' > ~ .  lrlrt)~l>ltlF7 plBlst~s. IV I t I l  3 \<~>! l -  

'.r nf.r:rnr~ric n p r n - ~ ~ ~ ~ [ - l n l :  tr- 

->!pr 3 rIlt>lilt1F TerOrf! I:, v!l- 
t r lPl1P~r.  : ~ ~ ~ ~ ~ ~ l f l ~ ~  :Ill. J > > < t  ; a l l ( l  prp.:. 
f 2 i ? !  I i f ~ t , ~ r v  t>C a !IP r;ld,r>-!c-! !*;o vm.\ - 
':ioll'. 

'! ''17 n1Pti.r I? S ~ U W I ~  1!1 FI~I. ! : ~ n d  
!! t'irj:r~-ii'; of :I Wta-r.:? ,oni!!~--t~ 
,..- .>,I': ,;-; i>?~: :n~~f* l i t5~~1-  I ,  :hnl.!!: I:? 

., * 
r ,: . '!'l>,> ~ ~ l l l ~ : - l : l  I!,lW ',ib7:l;?fhr 
?l 4.' 1 1  ., [ ~ r ~ ~ : ~ c * z ~ l  ,!'~,*r ar., l ! r > > , ~ r i ~ ,  I rn-8  

7 ~,8~1l,,rT.:, -,r, ',I1 I.~,rnl,',~!r",.~,' 

;nrrr:lcp t h r  p r ~ d  br:ls o l  V- ! .  thprel- 
b:: rr.rlurI~?rr t l i r  anode current ntld 
lowr ru~r :  thc uoltsrc drop acres? 

t l l r  G r ~ p r  ! . U ~ P  bol<iw th r  crlt.la,n! 
val i l r  rrril;lro!d lor rnntl!J;llblls rlrc- 
C~I:IF[!<*, Y :71-: ri*stnrc!s l h v  C ' Y P ~ L I ~ ,  f o 
I!!? q,!l(*-r.8 r,t !-,,:> tr tl? :6w:lll, q k l < h  ! ICY: 

!l:l]j~lI?,. TI].. ~ T ~ P J O ~  a! ,,cq171.,t7 v-; 
,: >t;l,~ trm p?rr8<!- , . ,  lf , i  riliTllPt>In!: 
:IWI vf>l~,:;?c- -V,,:,>:,I!~ f ~ ~ n r i h r >  $?re- 
Ir. -.;r~.,~,:~ t!lr. t :>!:,:,! t l m r  r!!n!-nc - 
7PrI,Il9, . s , ,  1 ! 1 r -  tw! :,.V!il:!ii~?r- Ct31,!Pr 
cnkkl;lc: :, 

'rllr. r ) (~i :~ut,  at HIC cntho[l(, of V-7 
r r l l : , !  :t: .I- R ,5113~1~ necnt:vp 11i:ls~. 
tlv17;<?t? F S  ; ? ~ ~ ~ r ~ ! i ! ~ m * d  h;,, 'L:? a~->,l 

P<>rnluc i n ,  =:III,-~: tl-lrrr pulses are all 
11' ru!l;!l ~rnp: i t i l i lc  and d,lmt.lon 

Thr. pn!v ra1.p. in counts pyr 
r:!h:b~le. IS ~ n d ~ r n t r d  by n mrl i? : r r  
t.Ir!>.- r 'nltm~lrt-rl rmnrrted ari-rr~k 
~-:?(~3ctlut  c:, 'rill!; c:!vA"llnl- :,,I,. 
1hrr.n .;prf:ixlly u,r,iillri a: t l> polysl... 
r r l p  I:t[!sn lh rrclltrr to n n,.rli!:ih!c2 
V:??IIP lllc* P I T C P T  0: l t s  f l ! f i lpr l r~.~ ,TI>- 
horpl ir in ufi 11in ncrurar l -  or !!ICr r -  
P[>l >-!i to13 

7'hp l u l ?  5cale meter current i.: 5 
Inn., s u t t n b l ~  frir orirrnt,ion 9 mn\t 
lrlk rvcort!rr':, and  t t w  m n v  r - !  

7!b!s~ t:ltf*s 1,: ~ X L F > I I [ ~ P ~  hy U S ~ ~ L :  r3'-:- 

!v,-nt, v ! ~ l t ~ ~ * s  8 : ll:vrc!pr or t':!T?rcr!- 
, - -  

;I,, , , , -  ,;; (>!I !!!(, I,, ,>,.or ]<I,, ,.!":, , . ~I,I?I~*I I)! .kr-'' ?!?d 17-4" n[l~l*!trl!1,: 

P: I*,,: 'Ym~i~:~' j r '  q,!)?r?l ~ c m  7.: Ll!f, .-,!!it-,!ll , , I  IF--! ;Is : I  b r " . , : , r ' ,  

:k l l l~~! ; l iv~:  T>, v.I!I-~ iltti*r. Sit\?P 1 rorv:i 

C ' i r r ~ r i t  da*.vrripti,ttc 
1'1:y - 1111111: I!:&.. r. I.< rr~.:[-#:r:I" ,.LP 

' tw~ !b : j r ; ~  [c,  YYI,! o f  -,--?. ;:IV 

t i  t I I ? 1 ,  ?. 1 i f  ~lo' l lui  ~llllui..: 5'. ': rlPpent! 1jr11:. 111 
I I.: ! i t  r :  I 1 : l lr.~l- tIn71. i l  ,.tr l ? . ~ ! - ~ - ~ t ,  ,.n t!!~ i n l - r ~ ~  
, ? r ? , ,  >,:-I, .:,I<? ~.1!8>rl~ t,! \'-I I)!<;!],, ]> ! l I~ f~S,  ' 1 1 2 i  W ' ? !  " Y " '  bv l e ,  l t l r a l  11, 

i t  I I I t r  I -  h ! u p r .  snll rrl.lfl tl:tu;lc 
>!:;!r?.: !,+-~;i : ,PV Y(I;I,,!~ V,IIT.I..- ,.,  IF, ~r! iwr- : ,  ! ~ h c .  \ r - i ,  Is I>iny<,,! 
V-5, t'. ](I 7.1:(1 Y - i  I. 111 I!IL :*LN r i r8" k i ~ r ~ c ~ f l { l  CLI:~~? F:I<,!> ~ i ~ ~ < ~ t i ~ - ~  p11; ,., 
.,: r:Ir:4~411 ,#I, I l t l t ~ .  o r  IiS) rllvf'4 1,: r,J>;>\,;irtI,,! :it lf!. l!r!(l (7:!,1?(>:* :, ?i~,#. 
:I,Is~,,; I:' Fc-!, 1~:11,i ' ic t l v  cTrifI r.-,, .-!~- t<,.lt( a ~ ~ l ~ , i ~ t ! t  ,>[ ~ ~ l r r * n t  : , I  :1,1!1. 1t1 

: L  ~ i l : .  31 ? ~ > r # >  lbj:, -, ~%~l l , I> :h ",,--,=*- $:I(' ;lTlorlr~ r i r r~ l ! : ,  I I P ! L O ? ~ * .  l!l+ r ~ .  
r:81b,n: ]nu ;'\)!I ?crn rlrlb;b nrrrl;.. Zllr j > ~ r I f t ) :  1: i r i  1 I?,? ?noti+ i ' i r ~ i ~  1 1  1*:11i 
I r l l !  I i t  I ! !  I !  :!l:<r,rhl :I r i r h l l t r -  o11:lnl:tp nf r - ! ~ : ~ ~ f r .  
~ , 8 ' ! 7 . ~ "  :1r7><5 L!IP Gf-;!:,.r [,:h:, 

>,.>. i~l- ~ " t r l !  iT!ri~Tlm>lrr p ~ l l ! . ~ ~  --a11 :~ i t t> r .  
, ..":i ":' : In lh(. G*lnt~l  tllb" Br:ttillt: [ l r r l r r t : :<,  T i i ~  I.cR~..!?)?- P-7, 

I i I :  : t 1 ! :i~lu.r.uor, ~ t j t r r ) r l :~c~~:  ;I d c f l , 7 r , . n ~ [ ~ ; .  
: I ! * . >  I r . l~, l rnr .~l t  i l y  n l l ~ I ~ ~ : , r  ]r.ir:i,,l~:. JIV !  f?t-t,~:, 11 ~ l l n ~ v : ;  I!:P [jll- 

1 ~ . ! !~?I>! I I  :iow txk rs  p::~rv l ; ? :~ t  " 3 , :  ~II,I,I~~I~.,~ r l i x ~ - ~ : ~  I , ,  p a k  O U *  r): thr 
l v  : :,e:>>~rl, nr ' ~ 1 1 1 ~ n ~ l ~ ~ c l . "  ~ r l ! ~ :  1~ ,>,tp<tr~ tt;r ? ?  :I ! r ~ ~ , c i l  r a w  t l f - n . - ~ ~ r ! ~ ~ f i ~  
! I  I l c  ! '  I #;I, I l l r b  R(' ! l f~?p r.nnqt:~nt T!,,! !I... 

l t l l l r  ! i l l >  I ! I sldc::~; ctrnrmc. n t  int?lv.~ted Ily l t le  

ELECTRONIC IMBU$TRltS Sw?*mbrr, 1W6 

t ,  < '  I!-L~: rm':.!nl-!, :*f, $:-7 nrrrl vnr!:. 
!!T,- :~ i~ i?h? in t  o f  < l ~ ? r ? -  nr:i:l(>-,, 
r'b.sis<wL t ~ i '  !( -4 I;? t h ~  SIILF>::~:,I (>!- 

' , ! , * ,* .  Ful! Rralr- ranvth? of  ?P8I .  C';'?, 

:,I" l k .  6nWk n m l  ? Q . ! I i ~ C '  r r j ~ ~ n  t., : ,xbr 

...' ln i c  :,re! l!inrcby ohtall:*-,ri A 
:r~r>nltortn.: lrrllri qpcakcr. sbr?u;n 
' . r t~ f~~~ inL i?a ! Iy  l n  F i t  : q C  I,< p r ( i i - i d ~ ~ !  
Tf~r rcruuru'u-nt rst!mat,jnn or t11,. 
r,011!>tin? r ~ l - , ? , .  

TE7r voltnd'i. .u!~!,ptv tn thr rmuul,trr 
! f i . ~ y  hr Df : ! I1T t f r !  l r i  RIIY Y:IIUP lir- 
Ltr.,Jr.n 4rl4) : ~ i ~ r l  21)0$ v t h t ~  BII~ , $  

~ ~ l ~ ' ~ t r o n ~ ~ : ~ l l p  rr:~;l:tierl L O  mn:?. 
r.ilr> Ihr ~ ~ p f ~ r n t i r ? q  vnltnrrc of !I>n 
(;r.!ecr corlnter : i t .  ;: flxP~! ~ m l ~ l i  TIP:?' 

t ' l r  center o: Lhc ~rsc :~ i l  p < ~ - t : o l  d % !  

11.. 1'1bnrnri"rIhlir p l x t ~ n \ ~ .  

' F lhrlron nrn.,l P'ur 1n.1. C~unrr r -  -rhrn., .>- 
L, 4. I,,. r " :  ,- "',>(, - ,,;,, *, ; #I,, ,,- 


