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CORPUSCULAR PHYSICS -- ABSOLUTE MEASUREMENT·OF THE a ENERGY 
OF 253E lN'STElliIUM 

[N ote by Bertil Grennberg, Albrecht Rytz and Frank Asaro, of the Interna
tional Bureau of Weights and Measures and the Lawrence Radiation Labora
tory, submitted by Louis de Broglie, in the. 4 January 1971 meeting of the 
French Academy of Sciences; Paris. Comptes Rendus de 1 'Acade,mie des 
Sciences, French, Series B, Vol 272, pp 283-285] 

The energy determinations ~f the a groups of 253Es (half-life 'Q,< 20 
days) known up to now [(1), (2) J are all relative measurements with a 
rather moderate accuracy (see Table). 

TABLE 

Energy Measurements of the Main a-Beam of 253ES 

" \ 

Authors and Year 

Jones et a1. 
(1956) 

Hununel (1956) 

Present study 

Ref. 

(1 ) 

(2) 

Radioactive 
Method standard 

{Grid ionization 226Ra 218po 
{22~Rn 214 pO} . chamb~r 

{Magnetic spec- 22°Rn 
} LU6pO trograph, 60° 

Magnetic spec- (absolute) 
~rograph, 180 0 

, ' 

a Energy (KeV) 
Published Recalibrated 

value value 

6,636±5 6,641 

6,633±5 6,638 

6,632.73 

Although it is not a very common a-emitter, 253Es could possibly be 
used as a radioactive standard in an energy region that does not have very 
many suitable reference e:1ergies. 

We measured the energy of 0'0 with the absolute rnagnJtic spectro
graph in the ~,ntcrnational Bureau of Weights and Measures ( ). Some. details 
of this l:ls::n::-:1cnt were described in a previous note (4). The stabilization 
of the mag:1ctic iield was the subject 0'£ a separate publication (5), A 
complete description of the spectrograph and of all the results obtained is 
1.-1 preparation. 



The 253E s specimen utilized in our experiments was prcpa red ill the 
Lawrence Radiation Laboratory, Berkeley, California, by. J. Harris a.n~ 
his heavy elel"nent separation group. On its arrival at the Inte rnCltional 
Bureau of Weights and Measures, it had an activity of around 2mCi. It was 
dissolved in 3M N03 H and the sources were obtained by sublimation under 
vacuum, Each source was utilized several times. The figure repre'sents 
the spectrum of Ct particles observed during one of the exposures . On the 
high energy of each group, the traces. record'ed on the photographic plate 
were counted by hands 10 f-Lm wide:_ Therefore, the point corresponding to 
the highest energy ,<::ould be determined with an error (typical deviation) 
quite smaller. than this width (see figure). 

Although 0'42 may appear well-determined in the figure, an analysis 
;has shown that the background corning from the tail of the main beam is too 
considerable to make an accurate extrapolation possible. 

(a) 
Hombre de grains 
par 100x 10pj'm 

100 

121 122 123 124 
mm 

125 plaque (b) 

valeur ext.rapolee (c) 
(124,606 ±. 0,002) 

Key:. a = number of tracks per 100 X 100 f-Lm; 
b = plate; . c·= extrapolated value. 

For the main group, the six photographs analyzed give an average 
value of 0 

E == 6,632.73 KeV ao 
I 

and a typical deviation of 0.05 KeV from the average. We evaluated'the 
c;if.fcrc:.: . .sys::cm;tt:iC (;rrotsand formed their quadratic sum. In 6rqer to 
t<:>.kc ti'lis total :=;ystcmatic error Of 0.05 KeY into acco\1ilt in an overall 
combi: ... ca trror, it must be considered on the same level of reliability as 
a typical error . 
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The numerical values of the constants utilized in computing the energy 
were: 

Faraday constant: 

. -1 
F = 96,486.70 C. mol 

Gyromagnetic coefficient of the proton: 

-8 -1 -1 
y' = 2.675127X10 s . T . 
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r-------------~---LEGALNOTICE--------------------_. 

This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the United 
States Atomic Energy Commission, nor any of their employees, nor 
any of their contractors, subcontractors, or their employees, makes 
any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness or usefulness Of any 
information, apparatus, product or process disclosed, or represents 
,that its use would not infringe privately owned rights. 
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