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10 Inv§.stigation of Some Nuclear Reactions. H_~D. Sharma,,,, 

have been studi.ed in t.he 60- and 84m,inch cyclotrons. A theoretical derivation 

for their cross sections, based on a statistical model and experimentally 

found cross section values, is presented in UCRL=1265. 

Tvro years ago the ~pal1ation products from deuteron. bombardment of 

Cu were studied (see UCRL~757), but the bombardment energies were so high that 

one could not say definitely what reactions were occurring. Therefore, the 

aim in more recent work has been to investigate reactions with thresholds so 

low that only one reaction was highly probable. Mg isotopes were crosen for 

this study and they were bombarded with deuterons in the 60-inch cyclotron 

and protons in the linear accelerator. Greatest attention was given to the 

Mg24 (d, 2a).Fl8 reactions" Threshold values are given in Table I" The 

target form made no difference in the results since it was found tpat the 

excitation curves were the same for thin foils and powder pe11etso Details 

and curv'es for several of the reactions are shovm in UCRL-1357o Since the 

Mg was qui tepure, the results are not due to contaminants. 

III. New Measurements on Meson pe~~Energetics and peve10pments 
in Emulsion Techniques. Wp Ho Barkas~ 

New experiments have been made on the nip. mass ratio and the 
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absolute momentum of the ~ from the dec~ of a n at rest. The ~ mass was 

determined by comparison with the n mass with a method like that shown in 

Fig. 1 Where the proton is used as the comparison particle. According to 

this theory the range is linearly dependent on the momentum (Fig. 2) and 

if the range ratio of the two particles is equal to their momentum ratio, 

their velocities must be equal and therefore the ratio must be elso the 

.mass ratio. Fig u J shows the curve for n/~ vs Jlo/t-LC. On this basis the 

following values have been calculated~ 

n ~ 276.1 ~ 203 electron masses 

t-L ~. 209,,6 !: 204 electron masses 

n'~j1.:;; 66.46,! 0.16 electron masses. 

See UCRL,m1285 for further discussion and al.so UCHL-1275 (Abstract) 

The law of grain density has been studied the last few years in 

order to determine n (~ No o of grains per micron) and its relationship to 

ionization and rate of energy losso Results to date indicate that n is 

a functiDn of ionization only (n ~ fee)) and when the grain density is small 

it is proportional to the energy loss (n :;:; (\ e) " Furt:p.ermore n approaches 

saturation as the rate of energy loss increases. Therefore one expects that 

dn :;; l(no = n)de and n ~ where no is the nUJllber of grains 

threaded by the particle per unit path~ J grains/I.L)l and 1\ is expressed in 

grains/Kevo This law agrees quite well with observed characteristics. _ 

Fig. 5 illustrates the grain density=energy loss relationship. 

Alpha particles and protons define essentially the same locus in the 

emulsion. The grain density is proportional to the rate of-energy loss 

when the grain density is lowo 
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Another problem studied by the Film Group has been the peeling of 

the plates caused by humidity changes. One solution would be to imbed the 

plates in polystyrene, thus keeping the humidity presumably constant. At 

Columbia this problem is dealt with by washing and fixing the plates in 

cold water, gradually diluting thefixero . The plates are then placed in a 

2 percent glycerine bath and dried slowly, surrounded by other plates. 

In order to make accurate measurements, it is necessary to know the 

shrinkage factor of the emulsion. This was fOIDld by casting the shadow of a 

uranium strip on the plate with x-ray-'s (Fig. 4). The emulsion thickness can 

then be measured with a microscope. 

X-rays 

Uranium Strip 

Fig. 4 

Information Division 
9=11=51 gg 

Plate 
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HZSON TO PRGTOlI l,lASS RATIO CALCUL.~TION 

1;. RI! G 1'(%) 
(General relation) 

R, P Range and J.iomentwn of Particle 
of CalC"'tllated Hass N 
(Proto!! l-lass = Unity) 

!\p, Pp Proton Range and ~!omentum 

(An approximate relation with q ~3.L,J> and C a constant 
of the emulsion - velid for large range of Rand p) 

C. C = Rp / q 
IFp 

ER,qCR IN HETHOD: 

(for average proton) 

If momentum ratio, jlFF' is Ho ... S rather than the true "'lISS ratio, '\" and ,if 

q is ~ ... E rather than the correct exponent qo' then the apparent mass ratio 

It, ,,111 be in error as follows: 

2~ .... •• terms' of higher order) 

For 'f,'O 5. .05, S/I~o S .01, (o/I'IoY ~ .001, ~ <: .1 

H-Mc, _<- ... ... 
~ .002 - .0001 - .00005, 

and the average error will be 

li.=..l:b <-I,\:, - .0004 j; .00002 j; '.00002 

Fig. 1 
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Fig:. 2 
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