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Internal bonver31on in Polonlumo Lo Germaln

It was suggested by Z. Ségré that the decay of AgR1l presents a convenient
chome for the measurement of an intgrnal conversion coefficient. The disintegration
of A1l proceeds as shown in the diagram of Fige le Abogt'forty'percent of the nuclei

transmute by 75 hre 5.9 Mev aremission to Bi207 and sbout 60 percent of the nuclei
‘are transformed to PoSil by K-capture. Pofll in turn decgys by 5 x 1073 zec. Tod Eév'
g~enission to the stable isotope P07, The Grd&’ghtet, Bi?o7, is suspected also %o
decay o P'bz07 by Ke-capbture but if this transmutation occurs, the radiation that is
emitted is so slight thet it has boon impossible to deteot it. The AtZ1L that was used
T owas produced by the Bi(a,2n) reaction with the 184-inch cyclotron,
Re Leiniggér; whorperformed the chemical separation, réported that the
elimination of both Po and Bi from the samplg‘was quite successfule
A drop of 25?1l in solution was placed on the emulsion of a Kodak MIB-3
vplabe thch was then dried rapidly to 'void as much as possibleva swelling of the
eimulsion which would make precise range determinations impossible. The difference:in
cneng between the two arilolnterratlonu th t océur is sufficient to‘permit é dis-i
crimination by the length of track in the emulsion. The 5,9 Mev radiation has a range
of 25 microns and The 7.4 lev activity leaves a track of about 35 microns in the emulsion.
The 7.4 Mev a-track that appears in tne d1s1nuewratlon of Po?ll mé& or may
not be joined Lo a 80-90.-Kev, 25~ 30 micron, electron track denendlng on whether or not

a conversion elechbron was emitted during the decay of Atzll by K-capture. 171 electron—a

coincidences and 1849 q tracks with X X-rays were observeds These results yiéld a value
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__for the internal conversion coefficient 171/1849 = 9,35 % 0.5 percent, _ _
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During a short critique followlng the dascréption of the worky it was pbinted
out that there was no assurancé that the electrons that were observéd'ﬁéfe produced
exclusively by the internal convérsion of K-capture X~rays but that Auger electrons
might also have been observedﬂand ineluded in the ratic, The possibility that some

‘bf the electron tracks that were counted were prbﬁﬁoed by the conversion of L X~rays
Was.ruled out because of the low calculabsd snergy of these elegtrons'and hence the

shortness of the tracks that they might leave in the emulsion,

-
1

Total Neutron Cross Sections at 280 ¥lev. Re Fox

The apparatus for the measurements is shown in Fige 2, In those cases where
i# was not.conwenient or possible to expose the target element in a pure form, two
substances of which one contained the target mé%erial_in & knowmn amount and of which
the other did not were bombarded and the resulb for the pure target element was obtained
by subtractions For example, the total cross section for deuterium was found by the
successive measurement of the cross sections of heavy and ordinaryﬂwater end the cross
section for protons Wasvfound by using pentane snd then carbon, The'ooppér sbsorber
betweeﬁ the two sYintillation counteTS'in_coineidence wa$ 2 ine¢ in length and thué
. served o liﬁit the coincidences counted ﬁo'those cansed by nsutrons Wiﬁh energy in
excess of 250 llev, _ A | -
The high voltage bias on the counters was such that only protons were counted.
The acc;dental count was chscked by inserting a'tungsten absorber between the
coincidence counters ;evefai ﬁéan free paths in length so that no protoné of energy less
than 350 Mev could pass through.ite Also the scabtberer was removed so‘that alr scatter=
“;ng'was counted as a messure of backgrounds The background that wes obtained in this
manner never amounted to mofe than'i percent in thé case of the light elements‘and‘about
5_per¢ent for the heavy elements. During the early stages of the experiment it was-

-~

found that protons were coming directly from the abbtenusbor inte the counters. By
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inserting a lead shield this radiation was stopped and the backgreund was decreased

by 60 percent,
Fig gdW>LW“ﬁ--*eW Mﬁﬁ~@01% as & plot of R = - inst
ige 3 displays the expsrimental results as & plot of R =/ w3 agains
1/3 e o e gad sactkl ar ‘ i 1/3
A7 Y. Pigoe 4 shows a graph of the cross section per nucleon as a function of AY 9,
The ordinates in the graphs corresponding to Al, Sn and U are misrepresented in the
1

graph and should be greater,

High Energy Neutron Cross Sections. S. Fernbache
~ In UCRL~-282, "The Scattering of High Energy Neutrons by Nuclei", S. Fernbach,

R;_Serber, Te Be Taylor, Decembér 23, 1948; the speaker Q?esented an attémpt to interpret

the scattering of high energy neutrons by means of a pseudo-optical model of the nucleus.

éhe model gave resulbs that are in good agreement with experiment for 90 Mev neutrons.

@ork has been continued on the model to test 1ts agreement with experiment at an.
_incident ﬁeutron energy of 280 Iev.

The nucleus is thought of as a transparent sphere of uniformly dense materiél
characterized by a coefflcient of absorption K and en index of refracti?n,kl. For the
index of refraction ky the relation

Akl =k '\__(1 + V/E)1/2 - :l], 7
was set upe AL 90 Hev the value that was determined by teking V, ﬁhe»potential inside
the nucleus, equal to 30 lev was kq = o33 x lOla/cmc At 280 Mev it was found that a
value of V = ky e 0 would give the best it to the experimental data. However, even
with this wvalue for Iy the agreement with the experimental resulbts was not satisfactory.

An improvement was made by expressing K, the absorption cosfficient, in the
form K= a2/A 4 b, with b = 0; The predicted values now agree fairly well with the

ecxzperimental datae for ‘high mass numbers.

Propesed Experiment for the Determinstion of the HNeubron-Neutron Scattering Cross

L4

Seotion, Ge Chew,

i
w

An impromptu suggestion was offered to the meeting gbout a possible method
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_for measuring the neutron-neutron cross. section by the bombardment of deuterium with .. __
ﬁeutronso It is contemplé%ed Thet the target is to be located in‘d ¢loud chanber so

that tracls that are made by the protons that are émitted during a collision might be
photographed, Figs 6 shows a scheme of the targgt that a deuterium nucleus presents.,

If a proton ié hit by a neutron, the proton is ejected in the forward diréction and a -
sorresponding traclk is éeen, unlesé charge exchange takes place. When the neutron

in the deuterium nucleus is hit, the proton is released with small energy and an
isobropic distribution of direchtion of mnﬁion. Charge exchange is not a very serious
impediment to the experiment since‘it occurs only about.once in every 200 collisions,
The ratio of the neutron—neutrbn cross section to the neutron—pfoton‘cross section

will be measuféd by the number of tracks that have an isotropic distribﬁtion and the

appropriabte energy divided by the number of proton tracks in the forward directions.

INFORMATION DIVISION
7/25 /49 sk
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‘Decay Scheme of A%
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