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. Measurement of decay electron spectrU.m from }.L + mesons by means o'f the 
§Ehr~-O~Qi~.sEectrometer focusing ~ R. Sagane. 

PreVious studies of the decay electron spectrum have not been accurate 
I 

enough to determine which-coupling theory holds., Tiomno, Wheeler .andHau 

have reviewed the work done on this problem up to 1949 (see Reviews of Modern 

Physics g1~ l44~52 (1949)), assuming that the decay is a three particle pro-

cess~ t-t~P.o + y- + e, or in a special caseg }.L ~ 2 v-+ e., They conclude 

that some new experimental technique is needed to discriminate between the 
' 

theories; it is hoped that the development of the spiral· spectrometer will 

satisfy this need. 

The idea for the .instrument was suggested in 1941 by Dr. Sagane 1 s student, 

Miyamotb. The operating principle involves.an as,ymrnetric heterogen~ous mag-

·netic fieldJ) provided in the present experimental arrangement by putting to-

gether a Mozely magnet and a horizontal cloud chamber magnet. One can then 

measure the energy spectrum of the electrons by varying the magnetic field~ 

Electrons,with very high energy will spiral out, while low energy electrons 

will-circle back· to the starting point: 

Energy low 

··· Calculati'ons were 
Energy high 

checked experimentally using ~herrnionic electrons. Fig. 1 .illustrates the 

expe'rimental arrangement and· Fig. 2 the trajectories., The dimensions of the 

detectors must be such as t0 encompass the entire energy spectrum; at ' · 
\• 

present foUr crystals in coincidence are used. Figs. 3 and 4 give the in- .· - . ' 

tensity distributions~=the number of mesons as functions of distance from 

< ' • 



·ucRL=llJ3 

the axis ·and from the median planeo The particles are counted in seven 

separate gates and then totaledo 

The mesons are produced'by a proton beam incident on a target one inch 

in diametero Many of the !i+ particles are absorbed in the target 9 while 
'• ... ~~ ... :· : . .. 

· others move back, to it after teaving (Fige 5). Most of the electrons 

Fig. 5 

P ~rticles moving back in~~ target J 
Particles absorbed in target 

Curves 
estimated 

come out of the target. The maximum of the experimental curve concurs 

with the theory of Tiomno and Wheeler (Fig. 6). 
40 

Counts 

20 

Fig. 6 . gauss em 

Among the. (1) compensating for com1ts caused 

by (? activity produced inside the. target and by the background. from n ~ p. 

which have the same He factor 9 and (2) scatt.ering of the electrons. by the 

. crystals. Crystals of. varying thickness have been. used ·with. a difference 

of on~ 10 perc!=lnt fou..'ld jn the number of counts 9 but more work will be 

done regarding this source of error. 

~19.~§.riJll.~nts_£!Lfroton··Prot.2,.n S~atkring from 120 to 345 Mev = Q; Cham'Qerlain. 

Mr. Chamberlain reviewed the 1-vork recently completed by Segr;9 vViegand 

and himself on tqe differential cross section of proton=proton scattering. 

The. results are presented in full in· UCRL-1109. 

The full strength of the external beam of the 184=inch cyclotron was 

used as the proton source in the first P,art of the experiments. The beam 

current was calibrated with an · arg'on=filled ionization chamber and a Faraday 

~up as a primary standard. The beam was monoenergetic. to. one percent. The 



proton hit a polyethylene or liquid hydrogen target and sc~tte~ed with an angle 

of approximately 90° between them., They were counted either· singly or in co­

incidence using stilbene crystal counters; the arrangements are shown 'in 

' Figso 7, 8, and 9.. The number of counts is given by 

Counts =: nN J7cr. ~) ~ . 

where n is the number of protons, N the number of hydrogen atoms per cm2 in 

the target,Jl the solid angle subtended by the counter and- cr(~) the dif~ 

ferential cross section,(~ is the angle between the direction of the primary 

' 
beam :and a line from the target to the counter)., Results are shown in Figs" 

10, ll? 12,-13 and 14., Lower energy protons are obtained by'passing the 

beam through lithium. absorbers and then collimating it (see Figs., 15 and 16)., 

Larger counting crystals are necessary since the beam is mor~ diffuse. 

Many investigators attempt to interpret scattering experiments with· 
I 

¥elocity indep~ndent forces? with reasonable success in fitting the calculated 

curves With the experimental ones, but work has also been done in which this 

-restriction has been ignored., Evidence in any' case is not yet conclusive 

regarding the charge relationship of nuclear forces., 
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