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SUMMARY'OF THE RESEARCH PROGRESS MEETING OF APRIL 24, 1952
;Sefgey Shewchuck

Radiation Laboratory, Department of Physics:
~ University of California, Berkeley, California

April, 1952

I, Photoproduction of T%s from Deuterium. W, Heckrotte. -

The talk was essentially based on report UCRL-1611 by W, Heckrotte,
E R. Henrich and Je V Lepore, December 13, 1951 A summary is quoted
as follows together with a concluding remarks

”The.cress sections for neutral mesdn production was calculated
when a dueteron particle was formed in the final state, The pseudo—
scalar meson theory with pseudevector coupling was assumed and the prom
cess treated according to the perturbatlon theory. It was found that

the principal contribution to the cross section is proportional to the

square of the 1nteraction energy,w

It apparently may be concluded that one can determine the sign of
the protonv= neutron - meson coupling constant from a study of the A
elastic scatteringe

II., Absolute Yield of T7© Mesons in the Proton Bombardment of Carbon.
B, Moyer,

The work of W, E., Crandall and others on the photon spectra re-

ceived at various angles from targets bombarded with 340 Mev protons
allows one to infer the angular distribution of both>the photons and the
Tr° mesons, However, in that work it was not possible to use an abso-

lute proten beam mohitbrs since for reasons of intensities the target was

" placed within the cyclotron tank and muitiple passage of the beam ren-

‘dered a confident measurement of its current impossible, The relative

T —
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' mumbers of‘phetons received at'varieus'engies were'measuredbby the‘use of

\ thin aluminum foils or thin polystyrene foils fastened to the carbon tarn

get; The actlvitles of sodium 24 or of carbon 119 respectiVelyS served
to give relative normaliza.tiono | '

The present report deals with an absolute evaluation of the photon

yield received at 90° from 8 carbon target bombarded by the external

proton beamp whose current could be precisely measured, Gomparison with
the 90° spectrum received from internal targets then made it possible to
place the -data upon an abselute scale of intensity. In the table which

follows, there are listed.the results for the various angles of obServac

~ tion in the laboratory system, The first column gives the differential

cross section presented by the carbonvnucleus for the production of

. photons at the peak of the spectrum seen at the angle specified, The

second column gives the total photon yields in terms of the cross sections
for the delivery of high-energy photons into unitisolid_ahgle’in the

directibn specified, The third column gives the amount of solid angular

. space to be associated with each of the speetra_at the various angles of

view, The last column consists of the products of the preceding two
columns which, when summed, will give the total cross section of the

carbon nucleus for the production of high energy photeon radiation,



47°
- 90°
133°
180°

wlym

TABLE

ds ds o
AR L ai 20
4. 31x10~30 6.91x10~28 0.84
3,59 n 4,58 12,30
2,26 ® ' 2,02 " 6.28
2.42 2,36 W 2,30
. 199 ® 1.83 ® 0. 84
ey cn? y
/sterad.Mev en-" /sterad, _ sterad,

porog = (FEE 08 x 10727 en?
photon v

6o = (1.8 £ 0,4) x 10737 m?

" (Error estimated from basic data,)

' UCRL-1811



UGRL-1811

If all the high energy photdns are cbhsidered to arise from neutral

vmeSons then néutral mesondcross'séctibns are one half of that for photon

production, or 1, gto, 4,
~In Figure 1l is shown a plan view of the experimental arrangement
The pair spectrometernisulocated vwhere it cgn.first view’the internal

cycldtrbn farget,-fOr the-burpose of receiving sufficient gemna, radiétion

'to‘alloﬁ‘the adjustment'of-counting conditions to provide satisfactofy

plateaus, subSeqﬁently'ﬁhe pair spectrometer is turned ﬁpdn its base so
as to view through the side wall aperture a carbon target placed in the
external protondbeam; Final collimation and an electron clearihg field

preceding the pair spectrometer gave satisfactorily low converter-out

| counting rates°

In Figure 2, are displayed sample data from one run showing the
dependence of photon counting rate upon tantalum converter thickness;
The abscissa is expressed in terms'of_méffective thickness® which is

calculated from actual thickness by taking account'of the photon attenu=

;ation by the tantalum up to the" depth of the point of pair creation and -

the poss1billty of electron energy loss to energies below detectability
for the pair electrons emerging from that point, From this curve the
photonvyield per unit thickness of tantalum is qbtained°

IIT, J° Yield vs 2, R, W, Hales,

In the experimental setup for the detection of ’H’° yield there was.
used instead of 1iquid seintillators anthracene crystals which gave
better results, Yields_Were obtained on a number of elements in four

series run as followss
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;Serieé 1;iicérbon, polyéthylené, water, heavy Vgien, Cl.

“.‘ 25 Water, heavy water, liquid 02, E v

noo3; (l:inodiameter cylinders) Li, Be, B0, Bnaturﬂ ¢,
v . Na, Ce, K
V . "4 C Al Cu, Pb..

The Na and K targéts due to their low melting points were able to be
cast'in one inch centrifuge tubes,' The tubes were aftenwards broken off
and the metals re-immersed in oil, The gasses Dy, He, .NZ, and A are going
to be used as targets later, employing a high pressure gas chamber designed
by Ro_Spephen White, _

Figure 3 shows: the relative yield of high energy nhotonswfrom 340 Mev
proton’bombardment of the 1ighter nuclei np to A127 plotted againSt thé

» étomic number,_ It is to be noted that the y1eld is approximately the same
‘for certain pairs of elements having the same number of neutrons as 311
1012 and Be B10 and, in general, the yield is proportional to the
mmber of neutrons, Figure 4 gives the relative yield including the
heavier elements np tn Pb. an elements above Al ﬁhe yield ce&ses"tq be
prbportional‘to the numbér of neutrénsjﬁ but goes rather according to the

nunber of neutrons per unit volume on the surface of the nucleus, i.e,

d'oc. %A.2/3v

or
, ff/N o< a2-1/3 ~ (As shown in Figure 3)

Ey comparison, Panofsky, Steinberger and Steller in the case:of ’
photon_produced Tr°'s_fnom the synchroﬁron found a yield of T °tg per

-1/3

‘mucleon vs. atomic number which fits d ~ A in the region Ii to

Pb., This means=that the mesons are strongly feabsorbedo Panofsky et al

DO - S . ' i L. £ 0
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confined themselves to meson enérgies of oﬁer 85 Mev by their detecti_dn
scheme, | | | ,

_ E. calculated curvé for prot<‘>n absorption cross sections following
the method of. Ferﬁbach, Serber and ,‘l‘aylbr shows good agreemerfb in 'shapé,
with the T © cross _section‘.being only slightly higher toward the heavy
clements (Figure 3). This is an indication of little meson absorption
andb might be due to a lower meson energy than those observed by

Panofsky et al.

Information Div.,
5/8/52 ~ rh
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