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SUMMARY OF.THE_RESEARCH'PROGRESS MEETING
- of September 28, 1949.

He Po Kramer

Snow. U, Nakaya.

Note: Professor Us Nakaya of the Uhiversity of Hokkaido,_Jgpan,
was a visitor at the Laboratory and in a talk at the Research Prégress
Meeting described his work on the growth of snow crystalsov The
presentation was enlivensd by motion pictures of growing eryétalé

which were speeded up in order to make the growth apparent,

In the course of twenty years of research about four thousénd micro~
photogfaphs have been taken of snow crystals in the processes of growth. The
basic pattern of the crystals is always hexagonal although a large number |
of variations are found in structure. A.correlatiog is possible betwsen
structure and conditions of temperature and water vapor saburabtion so that
every crystal tells the story of its formation and subsequent histoery.
Since snow forms at approximately 3 km. above sea level, the structure of
a crystal represents a record of the atmospher&c conditions through which
it passéd on its 2-3 hour descent, During the last war, this information
helped in providing the Japanese Air Forces with meteorological data.

In order to sfudy the fonmationmﬁf snow erystals the chémber shown in
Figo 1 was used to simulate favorable weather con&itiops in the laboratory.
A vortical tube was placed in the chayber whose temperatﬁre was maintalned

at sbout =35° C. A vessel of water was heated to =8° ¢ ~ 5° ¢ by a resistance

coils Water vapors rising from the surface of the dish of water are carried
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up the inside and down the outside of an open tube of smaller diameter
in the convection current set up by the temperature differentiasl. A fine
rabbit hair is stretched in & yoke which is suspended from the top of the
chamber. Snow crystals form on nuclei of minute bulges in the rabbit hair,
Windows in the walls of the chamber make it possible to illuminate and
photograph the growing crystals.

Figo 2 gives an indication of the correlation between crystal shape
and condition of formation that has been possible with the afore-described

apparatus.
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Polonium Isotopese. Do Karrsker.

. Lty B
i K P

In order to produce polonium isbtopes, lead was bombarded with
aﬁparticles and bismuth with protons,. Since tellurium‘has chemical
proPerﬁies that are amalogous to those.of polonium, tellurium was added to
the target after bombardment to serve as a carrier for polonium. The last
step in the separation of carrier-free polonium consisted therefore in the
isolation of polonium from tellurium.

A new polonium activity was discoyéred to result from the bombardment
of enriched (27 percent) Pb20%, Since polonium isotopes of mass nnmbef in
excess of Zdé are known; and sincé, moreovef, the (a,3n) reaction is the
only ome which at the bombardiﬁg energy of 40 Nev ﬁight’produce an isotope
of mass number less than 206.in good yield, the new activity was assigned
to mass number 205, The Geliger decay curve was almost hyperbolic and there-
fore yielded no.usefui informatione The energy of the arpartigle emitted by
the new isobope was found on the pulsé'analyzer to be 542 # 0.l Neve A prelimi-
nery estimate of the ﬁranching ratio of K capture to qremiésion is 104,

An edditionsl 40 mine polonium activity was discovered which wes
assigned %o mass number 202 on the basis of periodiz milkings of the bismuth
daughter.

- Some work has been done in checking the mass assigmments by milking the
thaliiﬁm decay products where assignments are firmly estaﬁlished and they are
produced from the only stable gold isotope, Au197° A relation has been
demonstrated between the 27 hour Tl isotope and the 4 hour Po activity.

Table I ?elow summarizes the prosent status of this section of the
Taﬁle of Isofopeso

Details of the work are reported in UCRL 311 and UCRL 382,
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Teble I

Capture of 77- Mesons in Hydrogenous Material,

Wo Panofskyo

In photographic plaqu exposed to-mesons produced in the 184 in. cyclotron

it has been observed that about 75 percent of mesons produce stars in the

emulsione

It is felt that those 7 mesons that end in the emulsion and do not produce

stars interact with free protons to produce either a neutron and J=rays

Such stars are evidence of the capture of a 797 meson by a nucleus,

the excitation of the nucleus, and the subsequent emission of charged particless

directly or else a neutron and a neubtral meson that decays with the emission of

two photonses The first mentioned mechanism is the most favored one from a

theoretical standpoint but the work of B. Moyer snd H. York (UCRL 439) poinbs

to the possibility of the existence of neutral mesons from pi‘btoﬁ nucleon

" collisions that decay by the emission of two high energy photons.
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In order to examine the mechanism of the capture of 7r mesons by

hydrogen nuclei, the experiment sketched schematically in Fige 3 was set up.

The 345 Mev proton beem of the 184 in. cyclotron is aimed at a carbon target

whose cross=section for the production of 7~ mesons is known. A block of

2 .

CH, or LiH placed at a larger radial distance from the center of the cyclotrdﬁ

'cha.n thé éarbon target serves for a medium in which %~ mesons can be cap‘turé'é

by hydrogen nuclei, The a’)r-rays that a.r_‘é emitted in consequence of this cap’c\}tre

are analyzed and counted by a pair spectrometer of the type that has been

employed by B. Moyer and H. York.

Assurance that J"-fays that are observed by meens of the pair spectro=

) ' ¥
meter do not originate from the action of protons in the carbon target is gaitied

by running the apparatus without the block of CH2 or LiH and moving the target

until the pair counter is shielded from the carbon target end the nimiber of

oy~ -ray photons counted does not exceed the background.

Some calculations were carried out to determine the expected number of

counts of f -ray photons from the capture of % ~-mesons by protons in CH, and

2

LiH. One must take into account the probsbility f of capture by C and Li

nuclei. The expected number of counts together with the preliminary results

obtained are displayed in Table I.

Couﬂts/hro
Secondery Target |T-Energy | From Geometry 0;,0 = 1/3 57,. Observation
CHy 135 Mev 5100 f 6700 £ 0+2
LiH 135 Vev 1500 £ 1400 £ o5 + 2
LiH 65 Mev 1500 £ 1400 £ -l %4

Table I
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Here, the column headed ?From Geometry" gives the expected number of counts
per hour calculated on the besis of the above described geometry, and the
column headed by "CS;TD = L/SCS;r" gives the expected number of counts of
decay J’mphotons ;m the assumptioz; that the J:ﬁhotons from neutral mesons
have not been eliminated by shielding. |

The negative results may be due either to a low value of the fraction
£ (£ < 10-,3) or else to the lack of validity of the theory that predicts
g"—r_ays to be emitted in conjunc’c.ion with the capture of 7 -mesons by protonse
It is thought that it will be worthwhile to test the thgory under more favorable
circumstances. For this purpose, compressed hydrogen (f=1) will be used at
p = 200 atme, T = =75° C and hence with a density off'= 204 gm/em® instead
of hydrogenous'compoundé in the secondary' target, Since it is necessary %o
perform the experiment in the internal beem of the éyclotron because of the

low inherent counting; rates, a preésure chamber will be constructed to prevent

deakage of H

2 into the vacuum tank of the 184-in. cyclotron.

Plans for the Full-Scale Bevatron. W. Brobeck.

Tests on the one-qué.rter scale model have erystallized the design by
settling several problems that had been unenswered questionse The farrangelﬁen’c
that divides the machine into four quadrants is satisfactofyo An aperture of
two feet in height and six feet in width will be sufficient for a beam f_)f good
intensity. ‘Thg megnet is constructed in 2 1/2° sections of laminated steel
plates, The steel plates will be individually groundeds A sample section has
been completed and is available for tests., The design of the magnet calls for
'9000 tons of steel. 1000 feet of the cable for the magnet coils has béer_1

manufactured. Construction on ths bﬁilding started on September l. It is

“
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expected to be complete June 1, 1950. It is expected that the machine will
heve been completed by the end of 1951. Although the present design of the
magnet provides for a two-foot aperture, it is hoped that after the machine
is completed the intensity can be increased still further by reducing the

eperture to one foote.

Information Division
ead/11-14-49



