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SUMMARY OF THE RESEARCH PROGRESS MEETING of May 25, 1950.
. Henry P, Kramer
. September 18, 1950

Bevatron Progrese Report, W, Brobeck,

The building is scheduled torbe finished bylAugust l; 1950 at which time
erection of the magnet Wili commence, In order to_deéreese power losses from
eddy cuffents io the reinforoing bars of the magnet foﬁndation which is in.the
process of being poured bars are insulated from each other at the 301nts by
means of flber w1nd1ngs The steel assembly of the magnet is 50 percent COoM=
pleted, VThe design of the magnef coile has been frozen°

The design of_the‘pole.pieoes has been‘placed on a firm foundation by
ﬁodel teets that have.beennoondﬁeted for'the past six honths, A final check

of the shape will be made.by the Theoretieal Group, The pole pieces are designed

so that if it becomes fea31ble to decrease the gap w1dth in order to increase

the present desxgn enpvgy of 3,5 Bev p0351bly +o 6 Bev the pole tlps can be added
without rebulld¢ng the evaouated annulus

The residual magnetlsm has been 1nvestigated by means ofha puleed 1/2
seale model, To remove residual fields, which have been found to vary consider-
ably, either a reyerse pulse through tﬁe magnet eoils‘or else eompensating coils
will be used, o

The(problem of evacﬁating the peam space 1s being Studied by meens of a

full scale 10° section of the tank ' To prevent outgassing it is contemplated %o

cover the exposed steel surfaces with vitreous enamel painﬁed with a thin coat

of metallic paint to preserve the oonducting properties of'fhe surfaoe

Preaoceleratlon and 1ngectlon w1ll be performed in several stages An ion

gun 1nclud1ng a Cockroft- Walton power supply will prov1de a L/Z 1% amp beam at
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0,5 Mev, which is pfeuaaceiérated $o 10 Mev by a liﬁéarqacéelératbr,
The accelerating system whose eifcuiﬁ is sketched in Fig, 1, has been
developed through tests on the 1/4 scale model, The frequency will vary from

400 to 2300 kiipcycies as the-magnetic field increases from 300 to 9800 gauss,

Search for Compton Scattered Protons, A, Silverman,

Comptbn radiation is pfodﬁégd by an gnbound éharged particlé fhat 6scii~
lates in an electromagnetic field which is providéq by an inecident pﬁotoho
Althdﬁgh, in the pést Cé@pton seaftefing has been Qbserved oﬁly in cases whers
the oscillator was a free slectron, there §s_no<restri¢£jdn inhergpt in the
’theofy which limits the bbservgﬁion_of this prdcess to electrons alone, How;
eirer9 siﬁce the 1ntensity of the scattéréd radiation is agcofdihg to Klein and
Nishina proporﬁionél to the inverse 6f the square 6f the mass of“phe 6scil=
lator and directly proportional to the incident. intensity, the likelinood of
observing Compton séaﬁtering by prptons is extféméiylsmali; that is; of the

order of io°5 of the'prbbabiiiﬁy of obsefving electron Cémpton seattering,

((g% Jgg0 = 4 X 10-5% cm2> . The high intensity of the x-reys from the synchro-

'

tron; and the a&aiiaﬁiiity of refined détecting apparétﬁs encéuragéd the search
for Compton scattering by protbns? |

For the detection of the scattersd photons; the threé crystal teles- ,
cope introduced at the Radiation Labdratory by Steinberger_was used with its
axis at QOé.to the igcid§nt beam and a 1/4 inch lead eonverter betwesn the
first and second crystals, Protons were detected_b& means of a pair of propor-

tional counters, Only those protons were counted that arrived in coincidence

with quanta of elééffomagheﬁié fadiation, The target consisted of poiyethylene,

The schems of the experiment is shown in Fig, 2, The aperture of the lead

collimator was such as to-admit protons recoiling ' at angles © between 370 and
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oo A lower limit to proton enérgies admitted is set at 10 Mev by a certain

- 43
thickness of absorbéf° An upper 1imit of 70 Mev is imposed by the cbunt'erso
A This corresponds to an energy range from 100 %$o 5OO Mev for the scattered Y-rays,

The experimental results are summarized as follows:

Target ' 'Gounting Abcidental 'Experimentél Conditions
Rate Rate
Polyethylene 91 + 9 5,8
Carbon 13 + & 6,2
Pclyethylene 14 + 5 6,3 Lino_cohvértef in erystal
telescope
Polyethylene 36 + 6 5,4 crystal telescope 30°

out of plane of beam
and proton detector

Polyethylene 124 + 25 3.2 gngle © between beam
. ‘ and proton detector in-
) ; . 4 creased to 600

1

The accidental rate was measured by putting a delay on the coincidence be=
* tween proton énd phétonu The aeéidental rate thus measured agreed with calecula-
tions, Two circumstances indicate that the protén@phdton coincide;cés obsérved
are not_due 0 Camptbn scattering, The nugber of couhts is larger than one
would expect from'Compton scattaring and with Compton scattering one would have’
expected the inﬁepsity to decrease with the angle 9,
: However, thg observed data may be_iniefprgted as evidence for the crea-
tion of neutral mesons, the protons being the recoils in the progess; and the
¢ o observed anays‘eoming from the decay of- the geutral mesons, This explanation
is in accord with the oﬁserved increase in intenéity with increase in angle Qﬁ

For, the néutral mesons are impelled in an opposite direction from that of the

protons and upon decay glive a two mexima of Y-rays at about 15° with their direc-

X

tion of motion, which9 in the present experimental set—up; ought to yield a

\
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maximum of protons for = 75%, On the basis of this interpretation an approxi-
mate cross section for the production of neutral mesons by the’interaction of

270-320 Mev Y-rays with protons is 3 x 10-29 em®,

Rare Harth a-emitters, J, Rasmussen,

Emission of a-particles is energetically’go§sibie for all isotopes of
mass greatef than about 150, TUntil reiatively recently, hc'::wever-g it had not
been observed ﬁith reguiérity for any exeept“the very heavy isotopes of elements
with Z greater than 84(Po) with the one exception of the a-emitting samarium
isotope, anactivity was thén observed in isotopes of Hg and Au, Here afactivity'
is reported in artificially produced rare-earth isotopes, The information ob-
tained is summarized in the table below, By means gf afdecay theory an accurate
knowledge of half-lives and mass numbérs will permit a more precisé ealculafio;
'_of'.nuclear_radiib For the prupése of dete;mﬁ?ing mass numbers an attempt will !
be made to produce sufficient quantities of the listed materials to pérmit analysis

by the mass speeﬁrdmeter;

Element Z E, (Mev) T1/2 N

Sm 62 2.14 iotly . 85

G4 B4 32 >4y <87

G4 or Tb 64 or 65 4.2 ~ 7 min, <87

Tb 65 3.7 19 hr, <87

Tb . 65 4.0 4,0 hr, 83, .84, or 85

Dy 66 3,55 2.3 <90

Dy 66 4,1 ~ 22 min, - <90

Dy or Ho 66 or 67 4.3 ~ 5 min, . <90 _ 3

The atomic weights of the isotopes seem to poinf to the existence of a ‘magie .

'(t‘“ '

number' of 82 neutrons for a-stability,

IMB/ 91850
Informetion Division
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Circuit scheme for the bevatron,
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Apparatus for the detection of Cdmptoh scattered protons,
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