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Secrion 111, 1911 [29]

On the Number of 0 Partiel /'_,”;://,".1/ Concurre
Fmitted by Poloniun

from polon
<'u|n!v:mH‘rl i»_\ Y‘u‘ enis=ion ol Jwiv‘\ ]'.Hwh 1t
number of delta ]r:xt'i*'iv accompanying. on the
ol one « partic le from [m!umum could be determine

'n.~»|H\ throw some licht on the problem raised here in «

the formation of active deposit particles from radioactive

In the following paper an account is given of some
made in connection with such a determination

The manner in which the experiments were carried out i
by the diagram shewn in Fig. I. A small copper plate N,

a thin deposit of polonium on its anterior face. w
I
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' Kennedy. Phil. Mag. 1909, p. 744,
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[Rexsepy] ON THE NUMBER OF DELTA PARTICLES EXPELLED 3
quadrant electrometer and exposed in an ionizing chamber ¢ Thi
vessel which was evlindrical in form was 15 en n length and 12 em

n dameten

\s the ra of the « particles i 10spher e ha 1
heen given by Geog . SO el t el | chm ‘
" o1 I i

of m O INSUe Il the a1 (pelle | | 1 ' :
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{ m an ion to be 4:-65x 107012, S
\
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D l he a I |
a | ( el e ne | ( i | ( |
)" 11t
Wher | il \ ' | i
lar time umple of poloniu 1N (
he " ( | nium te 1l
ticles emitted po el ( ( unple ot {
me |
\fter the rate at which the deposit on the copper plate N emitted '
g ]
o particles had been determined this plate w placed in a second
j chamber S made of elass silvered on its inner surfaee I'he rod which {

N 1 s
carried the \,]..4‘- N wis uppo lm S by plug of ebo ite freshly 5 ‘
cleaned. It was protected by a guard tube as shewr he e an & |
\\,«Hmy“vhwfM.‘]wIuww‘v;.phwﬂnw! the eleetrometen }

To the chamber S there was attached a second 155 tube partly
filled with cocoanut charcoal ['his chamber S was also connected to a
mercury pump and in this connection a trap R was inserted which en

abled one to cut the pump off and push the evacuation to the lowest '!

possible limit by cooling the charcoal chamber with liquid ai

¥Gelger Proc toy. Soc. A 82, p. 486, July 21, 1909

¥Geiger, loe, cit.
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Fable 1
Pressure 1 Elecetrometer cetrometer (volt
001 mm 0 mir () 0
6 0 014
13 11.7 025
IS 14-8 032
20 19-0 042
() 2.2 019
15 316 072
1 hr. 01 0.9 093
1 501 111
1 10 NN 137
| 1 1 633 146
) 7 64 179
f 3 01 G91.5H 4
| 1 0 112.0 32
) 119.0 79
| 1 | ) \)
{ 1 0 )
0.0
) ( 1)
) 010
| 6.5 (
015
()

10
04 ( 121

O 1 )
) 011

16 { 0l
) IS0 005

N () 11
1 h (15 | () 130
1 1 () N
1 15 ¥3.5
) ‘ Ve ) 202

256 mm (1 () 0
| 11 022

! N J 04

16 | 0
28 ) 105
1 123

11 00 rirh 167
! 1 | 111 242
4 ) 02 12 S0
) ) 136 302
» 2 5] 142 316
) 15 143 s

With this arrangement observations were made on the charges
;“wlunlwi \\hr“ th (:.H\» connection at |\ wWius |»xu\~_rlw IIH'I 7)1“ t|H'I‘i~

rants made free) by the plate N and its connections under the influence
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NUMBER OF DELTA PARTICLES EXPELLED
of the radiations emitted.  This was done with the airin S at a number
of different pressur \ set of these results for 256 mm., <95 mm
. and <001 mm pressure is given in Table T and curves which illustrate
them are shewn in Fig, 111
\t the pressure 25-6 mm. and 5:6 mm. the charge acquired was
negative and in the two cases limitine potentl s of tpproximately S
and +202 volts respectively were reached
The explanation of this acquisition of a negative charge by the
"\\Y]lnll‘\\\:A\i‘x'\"ilulu the « tenee ol volta difference ol poten-
tial between I|n'rn|>in| |-M‘~ and the silver lininge of the vessel S \t
the lower pressures, howeve mav be seen from the the em
Wequir e charge which as Sir J.J. Thomson TR
to th S CArry ¢ ¢ charge from the polonium coated
plate in excess of the p el ( ed from tl pl
he «
0 n aceu ( 1 | | ( 1 he
! the pressu I' ed i el S MeLeod
fie D ol <00
\ 1 nen [ 1 ( | te N
juired a negative charge By means of the p R the el I
) m the pump It l placed nd tl essel
M. After it was certain that the chareoal ha ) |
fie mainin ! possible a set of readings wa ! en on tl
( t hich the pl N 1 )
Chis rate, howeve 1o Ix ‘ ,
obtained just before the liquid air was applied, and m the ilarity
n these two sets of readn it was considered that any 1 1mn the
001 m. p1 e due 1o onl n was ne [
The number iven in Tabl [ and ( “\‘[‘!: repre 1 hem
1 1 ':‘H' " bhe 1 (8| 1 Cpresen { ol | 1 ( Vil ‘W\‘[
plate N emitted particles ¢ ngt ( ( ( f those
emitted which carried positive charges
Since the number of « particles leaving N per | was deter-
mined in the first part the inve tion was a simple matter to
caleulate the rate at which the delta partieles were emitted and so de-
duece the number shot off pet «l[r“'u[» I'he ealeulation is as follows
Calculation [.—Determination of number of @ particles emitted
]‘i‘ ['ll SCCOnt
nee

* J. J. Thomson, Proc. Can. Phil. Soe. 13, 49, 1905
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Potential acquired in 184+6 sees by plate N with saturation current
THvolts or «+75/300 . S. Unit

1‘.1[',1%‘\ of electrical system 2411 ems

Charge acquired per s 70X 2411 E.S.U
S00 IS0
(0 X2411 1

No. of 1on

300 INE< 6 b0 <100

[ Il 1 l
(N IS0 Ho () (2 (
( . D Nt ) (
8L
I | rate ( | 1 | N\ | 1<‘<v
trical 1 <10 [ts per hour
( ( | (3() ¢
I’ ('} e e ccond 107 2(5() S0
YO 3600
\No | ( VvV Ul ( ( ( \ 1 <
107 | 200)
S00 JHO0) 1«6 10)
3170

Let N, denote the number of delta particles leaving the plate N
per second, then if each delta particle carried a negative charge of 4+6 |
1071 . S. U. and eac
this amount we have

N,—2N, =53170
or N,=53170 +2N
03170 4 S66

51036

) N, 51036
It follows then that = : 124-8
N 133

h « particle carried a positive charge of twice

1
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2.8,; Iw;‘;”“..HH.H']\ 125 4‘1-““ l [',\7'7\']1 S ," ft 1

plate for every « particle which it emitted
In secking to interpret this result one must

‘Mlvlm]w‘l}[\ 'M re were Ju 1

as many # particl
t ] » o mo tl |
mnmto ‘]H 1|r}r!||[ l\ljll carrving the ’uwmy“\\“w ‘(,[u

forward awav from it.  Since « ravs are known
ravs when thev impinge on a metal
a very considerable portion ol the

1 O lelta ra
periments e cribed abowve

were secondary
troorade « ravs

It follows then that befor

DELTA PARTICLES EXPI

to produd
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