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Low Energy-like Nuclear Resctions with High Energy Particles-- Si-Chong Fung,

The gquestion under investigation was how high an energy can a particle
have gnd 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 Segfé, which were fouﬁd at lower
deuteron energies in the ¢O-inch cyclotron. The extent of the reaction was
determined by counting the reaction products after the P021O was separated
from the Bi by-extracting with a mixture'of tributyl pﬁosphate and dibutyl
ether, a method good to ohe part in 100,000; the.counts were reduced from
65,000/miﬁ to 10/min in the residue. -Furthermore the Fo was snalyzed with
an alpha coﬁnter gnd a good single peak was obtained, One can.therefore be

confident of the separation, The reproducibility of the results is shown

by the following values in millibarns for the cross-over point of the curves:

d, n d,p
1. 180 Mev d 13.8 13,7
2.- 140 Nev' d 13.4 14.2

The method for celculating these figures was not given,
Aluminum was used as a monitor in determining the beam intensity,
and energy losses due to alpha recoils in various arrengements of aluminum

- and graphite plates were carefully measured,
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Maniac - W, K, H, Panofsky
The absorption of n” particles in various materials, and 1n particular

carbon, has been studied for some time now With the arrangement shown in Fig, 2.

- About 1,.5% of the n's produce Y rays whlle 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
element, €eZe carbon, nucleus.  Since gammas can be produced also by n° decay
fron protons on carbon, this effect too,»must be measured.f However, because

of the dlfficulties involved in accounting for gemma rays from other processes

it was decided recently to examine the gamma produced in the same nucleus in
which thQ.“; was formed.

" n mesons are formed in greater number et the surface rather than in

- the interior of a nucleus; when one is formed‘insideitheredisia,better‘chance

of catching_its;products."The genma spectrum:is;neasured With;a pairwspectro?‘
meter as‘before-(Fig. 3)_but the rate at which’this data:isvcollected'has been
increased by the development of a 190 coincidenee pair cemputer, the "‘m.anieg."
This instrument handles 400 counts/hour/channel or 5,000 eounta/heur, Its
design end construstion were disoussed by both Dr. Pénofsky end Dr, Darey
Walker, | o

Runs were made at various engles and energles (Fig} 4) but no
metter how the averaging is done the mean gamma curve (Fig. 5) is uneymmet-
rical, which puts a limit on the number of non-n° Y's, but at the Seme time ’
indicates that the effect is not one of pure n decay. (Mathematical proofs“
backing these conclusions wére given.) Results uith tungsten nere the sene

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

See also UCRL 1270 « fhstract.



3 mil Be-Cu

[}
To GONVERTER fa¥y —

My 7924



Log I v

UCRL--1342

4O - | ' 200 Mev
‘Fig. 4

Log Scale

v

Minumum difference

" of n° effect which

would make the curve
symmetrical € 5%

1/2 n° Mass

Fig. 5





