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September 11, 1951 

The question under investigation was how high an energy Cllii a particle 

have ili1d still stay in the nucleus. First to be studied for this purpose were 

the (d, p) and (d, n) reactions on bismuth, and the results obtained were 

combined in Fig. 1 with those of Kelley and Segr~, which were found at lower 

deuteron energ;ies in the 60-inch cyclotron. The e:h.rtent of the re8.ction was 

. 210 
determined by counting t.~e reaction products after the Fo - vias separated 

from the Bi by e},.'tracting with a mixture of tributy1 phosphate and dibuty1 

ether, a method good to one part in 100,000; the, c01mts were reduced from 

65,000/min to 10/nti.n ,in the residue. Furthermore the Po was 8llalyzed with 

an alpha counter IUd a good single peak was obtained. One can therefore be 

confident of the separationQ The reproducibility of the results is sholID 

by the fol1o\dng values in millibarns for the cross-over point of the curves: 

1. 180 Mev d 
2.- 140 Mev d 

d, n 
13.8 
13.4 

The method for cal'culating these figures Was not given. 

Aluminwn was used as a monitor in determining the beam intensity, 

and energy losses due to alpha recoils in various arrangements of alwnintim 

and graphite plates were carefully measured. 
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Maniac.- W. K. ,He Panofsky 

The absorption of n - partiolesin various inatarlals, and in particular 

carbon, has been studied for some time now vdth the ,u;rangement shown in Fig. 2. 

About 1.5% of the n-'s produce Y rti\Y's while the rest give stars, and from 'the 

branching ratio one can get a rough idea of the mean free path of the n-' s in the 
I . ' . - - , 

element, e.g. carbon, nucleus. ' Since gammas '. can beproducecl also by nO .deca;r 

from protons on carbon, this effect, too,JIiust'be 'measu~ed,-, Ho~ever, be~~us~ 

of the difficulties involved in accounting for gammarti\Y's trom other processes 

it Was decided recently to examil'le the gamma produced in the 'same nucleus in 

which the, n- was formed. 

n mesons are t9rmedi~ greater_num~er at the ~urtace rather than in 

the ;nterior of. a nucle~s; when oI";le is tormed, inside there -is a better chBnc~) 

of catching its ,products. - The gamma spectrum is, measured :v.d:th a pair spectro­

meter a~ before (Fig • .3) but the rate at which this data is collected has been 

increased by the development of a 19~ go;l..ngiqeng~ pai:r oompy;t@i', th@ "m~mi..~g," 

Tn1~ 1nltrumont·b~d.l@1 400 oountilhDu~/obannol O~ ',000 OOunti/boU~. Iti 

d@sign and oonltmot1onnro ci11OUl6ed by both Dr. Panotakyancl D:r. Darcy 

Walker, 

Runs were made at various angles and energies (Fig. 4) but no 

matter how the averaging is done the mean gamma curve, (P'1g, S) is unsymmet­

rical, which puts aiimit on ~he numberot non-no Y's, but at the same time 

indj.cates that the efte~t is not' one of p~re -nO decq, (Mathematioal proofs 

backing these conclusions were given,) Results with tungsten were the same 

as those trom carbon, within the limits of experimental error, 

See also UCRL '1270 - Abstract.- ,-
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