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gubatentisl errors opgur in determining inlitial date
Horesver, in the szpanslon of 2 smcke clmud, whiah ia &
turbid medl wmﬁ the sctual turbulense patt@rn is ﬁi&ﬁart@&
owing tu rﬁ intlon albgorpiion by the suoke particlea
Progress achlsved in sgtudying znd apélvwxw ﬂlow

schive LwL%Jucsy ne well 28 the present, refined tuwhmiﬁua
T measguring lonlzing raaihtim¢ﬁ parplits determination of
he turbulent dlffusion cosfficient on the bagla of the
concentration of & passively transferred substance
mezgured with the use of tageed abome, ’

Sueh & method of determining concentratlon has
meny sdvantages nanely:

To Sampling and analysls of air is no longey
NecHRATT.

2. Initial date are determined with pgreater

raotnens,

3. Continuous measurement of concen ?? tlon at glven |

points ln & vadiosctive cloud ls providsd fo

B ‘.(i"%

4, A% ensll concentrations of radic 9wti%@ lmpurity,
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dlation and thus does not dlsturbh the charscter of ALfw
fuslon.
el thr presgant work, we attemnt to demcnstrate
that it is ﬁqaﬁulm fo m@m@ura the concentration of a
paegpively b WWﬂF& Ltted subsiance tlagped hf radlosctive
atoms, by weans of gog-dischargs counber |
He ?Pﬁ& that the azeaciation bm%Wéwn the rﬂ&im&ctifa

nucieal gq and o' in twe objecte under Investligation, and ;
10 wof 1 ﬁiwwmﬂwmle ar ?f/ =photons cownted /127,
¥ 6], bj trw ralatlon :
e P L g
K {1} :

provided that the follewing conditions are gatiafled:
. The radistions of the radlioactive lsotopes in
the two objects under coumparison posssse the sane
mmﬂ“%taLe snergy apectrun or the gams msenitudes of
g’ energy quanti, o
2. The nunbars of jg*mwdw+Aulaw o @ w3 BT
nitted in the disintezration of the same nurher of sucield
i the two objecths are sqguszl, :
3. The geonsterical dlmensions of the ob) ﬁ#ﬁ undar

&, The radicazeilive nuslel in the objects undsy
comparison are dligtributed unifomly or similarliy.

5. The leocatlions of the objects under comparison
relative to the counters are the sams,

If the above conditions for & radiocselive cloud
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concentration of & radioasctive eloud can be mgmgur&&

by means of gags-digchargs cotntwrs,

sdloach bive cloud that exp
direction of the wind. A%
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gouree, we have a radla?%uu cohnter whlah, Lﬁ a guhers of
T ue 1 aad cvons aestd ‘ o e Ml o s O S P
e A8 I o el CroRg B20Tion mﬁmgnt 5 e Eé e LNe Gonean

twaﬁiﬁﬁ of the rmadicaciive
ter volume el & glven

eloud within the Limites of ithe
counbar,

Let v denots the mean oo na&nﬂfmtian of the radlo-

aotlive nuelel within the counteyr wolume by o,

rumber of ﬁ‘mgxrt%a?¢¢ I
concentrabion an
gaﬁmwjlyg o, s & Punction

;iUhﬂpamlmﬁL tlme, by

and ﬁ%ﬂ
rezaponding tc the glve

ol Z, v 24 hﬁg @}"

K2 /
and n diminishes wilih inevaaaﬁng E when Xopiiis
sufficiently 11~@@$ we will considsr n. oot

k) oy S e " -
The veristion wi N

pinee the varistion of ac &
during the experiment i

ol
tha Plow of § -particies

within the solid angle 2 47 1s exprosss

ey y

sder b ,

Pa suf tart

ootnts Ben s
shers the

g ounber
: volume of anm ErTat
vhayy volums dv (1
antary volume from Lhe
T¥ we 8llow for ths
dium and at the W?T7“ ol
%
/

v- i..‘.!w
3
«;’5

.
e

{

o

will take the form

““£m5mww 8

«ﬁﬁzgtimﬁ coelflclent

O 3 «'w,"‘
zi@ﬁ iiw@ Mmey e

aplected,
lvity due to radiosctlive decsy
infinibesimal, In this CHRBS,
fron the elementery volune dy

an followes:

@EN@ e ﬁ%, o, {Q};?,

¥estn 8d 8 g dr,

fﬁﬁ wTdY »ticle bhe 1’ﬂf~bﬁi@‘€;,fmmﬁ Lﬂg &,

that its path orogg or ternie
itive volume /8/. the
t pdrt of %u* ikJ%

AN 25 e | e

wter nay be sear f%uw the
log the ﬁx&ﬁ&ucu of thig

eountery,
attenuation of rediation in the
the counter, the expression '

L I
&cqywy - i&aqaag@-§nﬁ) .

e

B

(en?/g)

ig consldered constanh.

[y Wy - {é} ‘




A

1 ¥ 3 - AP
and & counter T d air ¥ 4 imput ~ g
ls the total thickness of the abgorbing layers;

% v
in this case, d ewunt&“‘ﬂfmemuntmw a cgunter is the
thickness of the counbter walls in gz/oem?;
a ¢ e }»@ o ;g‘ "&w
& pyp }ﬁ%ﬁuﬁta? r is the thickuess of the air layer jq
g/ens;

4 P - g = + et T o9 e o ; AT
a immup.w_}éﬁmphw r iz the thickness of the layer of the

redioactive impirity in b/ﬂm
- . The sercspl Q&ﬁ@¢ty irwur:ig usunlly much lower

“than thbwgﬁw demality (for ax&myl%g the nesn effective
density of an aéwagml em?aéﬁiigg af ghﬁﬂ&&ﬁﬁi“ acids /5/
is enual %ﬁJfSA& s 0, 61X10™ Henes, the last
item in the exmwn@mt of eguation (&) may be neglected.

Ir We expreas ﬁyamunt%r in tems of the uivaﬁa 1t thicke

nEHg af the air leyer, under the gondition that #munﬁ@r

é )/” d , then (4ﬁ takes the ﬁliﬁmimu forms

counber alr T aiyp A
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Totagrating the expressions {2} and %3 with respeet to
E? and @ wlﬁhin bz liﬂﬁtw of tﬁ B, o tortr/2,
and ¢ Lo T , r@ap@c%i?@lyy wo oblain t?w total nunber
of & -particles smitted from the sphere with radius R,
a, @ H . - )
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reach the working volume of the counter asg & resuld of
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Him T is the nupber of P -pardlceles replstarsd by the
n&umtmrs and N is the nunber afJA% wp&svuclﬁa that resch
the senszitive wolume of the counier, we obitain
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coefficient of the gliven counter, whlch characterizes the
reletion between the mezsured and actual number of

A ~particles within the volume under investigation.
Denoting the vield coefficient as y{(B), we getb

L - v , | )
(R u_“, S, .i. .h.,ui..._mm. eyt o Wiy (R z (U}
TR |

e know that the actual absorptlon curve depsrits
appreciably from the ezxponential law., It yed hes its
maxinum value nob at B = o but a2t & certsin defiwmlte
value B, egual to Rﬁﬁunter:

&Qm e (g, (ﬁfg e Fas

: s . ol
where d, is the maximum path lengih of & g& =particle

(in}, @,;, is the egulvalent thickness ol the alr layer

3
£

{em)s r, i the raediue of the counter's sensitive volume
%

o

. The' value ReRyaunteys bhe smallest R for whilch
ﬁg =pariticles no 1ma @Z rénch the sensilive volume, we
wlll call the .%ﬁidﬁ of the counter volume. If fthe dim@nm
siong of the radiocactlve cloud excesd the magnitude of
the counter volume, then, obviougly, the number of th@
;ﬂywwﬁrﬁﬁalwa resistered no longer depends on furthe

increases in the size of the radiosectlive cloud, and iﬁ

determinad solely by the cloud concentrailon, -~ 1.6.,
B o ¥y
the condition A e (1), 18 sstiefled.

4

k4
 Henoe, the concentratlon may be judged from the
£

uanﬁﬁr ﬁ& fﬁ =pepticle ra igfﬂreek The guantity y{(R)
can be 4 ﬂuﬁn 24 Trom the petic of the ordinnites of the
aanual awﬁ srption curve and the tengent to 1t, corrvesponds

inz bo the vmoint R + Raaumt@r’ ar, approximately, from

¥ormuln {9}, provided that R ig replaced by R

counter?
and the second term in the exponpent ls set egual to zéroc.
in pract 1@@, we will deternine “iP} by means of Formula
(oY, since the sctual absorptlon curve for the
bt count ns 48 beseb w“ﬁh substantisal difficule
tles,

- Lafpee) (10)

can be determined from the known value ef the yleld
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8,58
| dm”ﬂf;‘;s;““’% o “2’
- Whare ﬁai ig the egulva alent thickness of the @ir iayar,
and - )
fe ‘ : ;
L ™

coefflic &nﬁ y and vhe number n of ,Z5»particlee reglatersd,
where % is the yleld mfﬂj? #p&rﬁiﬁlaﬁ per dlsintegra-
tion event.

The mesn setiviiy concentration in the counter
volume oan be ﬁ%t%f%iﬁﬁd from the exnression {8}

@y & AR " L .
a? H}r uma(l“‘“s’if? L ._tf“'“"a’* ;{VME} {El}
It should We noted that it 1z possible to control

th@ nagnitude of the counter vaiu@w within fthe regulred
1imite by the usge of additionsl &LUﬂiﬂumAhﬁQ@ﬁ, whose
necesssry thickness aay be c@mnzte& frmm ??@ xmrmu&aa

where d,, 1s £he thickusge of the aluminum hood.

This formuls is obtained froz the expression (8) under
the condition that

) g on0n, (14,

L.80y ‘hh’ﬂt}r 1.

giffers from ﬁgpm
=R countan OO0
0.1%.

However, the yleld cosffislent decresses wibh
decreasging counter volume, and this lezds to the neces-
ity of imarﬁgﬁimv‘ﬁOhaia :rebly the asotivity concentratlion
of the railogetive cloud,

ot us now 0&1ﬂ:wau& the conditions for an experi-
ment determining the concentration distribution in a
radlozcetive eloud, We will determine:

{a} the nscesasary source strength of the radlio-
sebtive cloud; -

4} the dimensiong of the deangercus zone}

{c} the dimensions of the experimental zone.

- To Paellitete eowwuua Aon, let us introduce the

following conceptea:l '
i. Lhﬂ maximum range of activity concentration

' . mm o
¢ M= .y
where a, — and & miy &€ %ﬁ@ maximum and mﬂuimum valumatfﬁc

by spproximately
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Fig. 1, ' Disgran of expsriment on the secabe
terding of radlosctive lmpurlties at the
“Par%ﬁ Eel@ &” station,
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Fige 2. SBample of the recording of ?&@&ﬁ Lom
intensihty Prom & rodiosetive lompurlty oloud.
(1} Radiztion meter No 4; {2} zﬁﬂia%iaﬁ meter
No. %

: in the pr&g@nd axp&%i“uiﬁ BTE-8 oylingrical counters
were uyaﬁ« for lack of soherical sounbers. 7This ghould
ot heve esaentially sffected the messursnpent reaults,
vrovided that the conditlona reguired by relation (1),

1 e@ey VI alaa&}y Vacunteps Wore satisfled. Hence, the oale

gaistion for the cylindrlcal counters was m&&@'mﬁimg the
forsuias for & gpherleal counter with 2 gengliive volume
sgual to thet of a a;linﬁr cal countgr. For an BIS-8
tube, whose sensitive volume v=34 om’, the radius of an
pgulvalent epherical counter iB ﬂ%w%ﬂmﬁ

Sinece our possiblilities were limited by the dimen~

&ﬁﬁnw of the ice flow and the direcilon of the wind, the
wdtlation mmb@?a Hos. % and 4 were conslderably cloger to
%a sourae ¢f the radioactive cloud than wag regulired by
he above caleulation., The dletances of the radisiion
u?apa % snd 4 from the source of the radicastive cloud
he?a xiﬁ4hlwq = 14,6 m &nd Xpyney = 36.5 m, respectively
{(Plg. 1). - ‘
‘ . The “eﬁivity cons entwatiemﬁ celoulated at the points

‘éf‘“"-"ﬁf’?“’
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vﬁe@dﬁlv accessible to neaguvenent by meaneg of radiation

243 METhe .
rodlotion Béters coula not covvespond to the actual valuss

M gurle /a@wg the rsdiation from & radlosciive oloud can

and, hencé, the sonceptraltion of the radlegotive lmpurl-
ity ecan be maaauwﬁd provided that condition (1) 1= matiaw

centration in the ecounter volume, it 4is pﬁaﬁib&ﬁ Lo ohtain
an obleative eoncentration cheractaristle alse in the zone

decrease ln the neceasapy aﬁarae 8@?@@@%? and, COngG-

Fipagrar = 146 W, y;a»«m = 36.5 m, for 2 = 0.5 m and &
source strength of § = 0,047 M curte/sec, Were 6i,11401
= 1.1 & i“"“ gurie; cm3 and spinay = Q.25 X 107 Ao gurie/

%m39 rospectively, while the latersel dlmensions of the
w Tl el w o it . . g Ly -
cloud for the glven Xypaiign 288 Eyitinate Wore 2¥ipiiisi

=2.98 8rd 2¥ 144mate = C.89 m, respeotlvely.
Such consentraticns of & radioactive cloud &f@

eters, provided thet the lateral dimensicus of the cloud
f@r the given Finitaa1 04 Yyitinate ©¥ceed the radlus of

the counter volumeé, R, apape HOWEVEr, in the pragﬁnﬁ
cags K uw‘ﬁ“ = 5.1% m, so that the readings of the

of the mean concenbration at the %ginba under inv&ﬁuigftiaﬁa'
Keverthalees, the &xm%%imﬂh% carrvied out at ihe
"werth Bole 4% statlon to determine in wvi%ﬁiri vhether
1t is pﬁmﬁib¢8 to mesgure the conceniration of w&ﬁi@activa
impurities and the ealeulatlions disgoussed ahove, revealed
the fnlhqwin?u ‘
1, At & minimum source strenghth of § = 6,047

bs measured by mesuns of ﬁr@iﬁﬁﬁy g@gmaﬁbwhaﬂﬁ@ sounters

fied,
A, 1T we now the lsw of the distribullion of ¢ole

Torm X4, to Xy pitinlt thle would esssubially poermit a

quﬁmﬁlyw in the dangercus zons of the avbmrimamt

" 3, Whan the expefiment lg set up correctly, and ils
prelininary and final conditions are caleulated, the con-
contration messurements themselves are ﬁ&thﬁr simple and
s 1 & %J:Q L5
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