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702 Prof. E. Rutherford and Dr. H. Geiger on the 

For convenience the tape was measured up in four parts, 
the results of which are given separately in horizontal columns 
I. to IV. 

For example (see column I.), out of 792 intervals of 
1/8 minute, in which 3179 a particles were counted, the 
number of intervals giving 3 a particles was 152. Combining 
the four columns, it is seen that out of 2608 intervals containing 
10,097 particles, the number of times that 3 a particles were 
observed was 525. The number calculated from the equation 
was the same, viz. 525. It will be seen that, on the whole, 
theory and experiment are in excellent accord. The difference 
is most marked for four a particles, where the'observed number 
is nearly 5 per cent. larger than the theoretical. The number 
of a particles counted was far too small to fix with certainty 
the number of groups to be expected for a large value of' n, 
where the probability of the occurrence is very small. I t  
will be observed that the agreement between theory and 
experiment is good even for 10 and 11 particles, where the 
probability of the occurrence of the latter number in an 
interval is less than 1 part in 600. The closeness of the 
agreement is no doubt accidental. TILe relation between 
theory and experiment is shown in fig. 1 for the results given 
in Table I., where the o represent observed points and the 
broken line the theoretical curve. 

- Fig. 1. 
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The results have also been analysed for 1/4 minute intervals. 
This has been done in two ways, which give two different 
sets of numbers. For example, let A, B, C, D, E represent 
the number of a particles observed in successive 1/8 minute 
intervals. One set of results, given in Table A, is obtained by 
adding A + B ,  C + D ,  &c. ; the other set, given in Table B, 
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704: Mr. H. Bateman on the 

by starting 1/8 minute later and adding B-t-C, D t E ,  &c. 
The results are given in the appended Tables. In the final 
horizontal columns are given the sum of the occurrences in 
Tables A and B and the corresponding theoretical values. 

In  the cases for 1/4: minute intervals, the agreement between 
theory and experiment is not so good as in the first experi- 
ment with 1/8 minute interval. I t  is clear that tlle number 
of intervals during which particles were counted was not 
nearly large enough to give the correct average even for 
the maximum parts of the probability curve, and much less 
for the initial and final parts of the curve, where the pro- 
bability of an occurrence is small. However, t ak i ,g  the 
results as a whole for the 1/8 minute and the 1/4 minute 
intervals, there is a substantial agreement between theory 
and experiment, and the errors are not greater than would 
be anticipated, considering the comparatively small number 
of intervals over which the a particles were counted. 
We may consequently conclude that the distribution of 

particles in time is in agreement with the laws oC pro- 
bability and that the a particles are emitted at random. As 
far as the experiments have gone, there is no evidence that  
the variation in number of a particles from interval to 
interval is greater than would be expected in a random 
distribution. 

Apart from their bearing on radioactive problems, these 
results are of interest as an example of a method of testing 
the laws of probability by observing the variations in 
quantities involved in a spontaneous material process. 

University of Manchester, 
July 22nd, 1910. 

No~. .  
On the Probability _Distribution of a Particles. 

By  H. BAT~MA~. 
LET kdt be the chance that an a particle hits the screen in a 
small interval of time dr. I f  the intervals of time under 
consideration are small compared with the time period of the 
radioactive substance, we may assume that k is independent 
of t. Now let W~(t) denote the chance that  n a particles hit 
the screen in an interval of time t, then the chance that 
(n + 1) particles strike the screen in an interval t + dt is the 
stun of two chances. In the first place, n + 1 a particles may 
strike the screen in the interval t and none in the interval dr. 
The chance that this may occur is (1--Xdt)W~+l(t). 
Secondly, n a particles may strike the screen in the interval t 


