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Sunmlary of the Research Progress Meeting 

July 7, 1949 

He Po Kramer 

Internal Conversion in Polonium .. L. aeNIlainJ 
It was sugges ted by E. S~gre that the decay of At211 presents a convenient 

schome for the measurement; of an internal conversion coefficient 0 The disintogration 

of At211 proceeds as sholiffi in the diagram of Fig. 10 About forty percent of the nuclei 

'crru1sFlute by 7 0 5 J:1..r", 5.9 Mev a-emission to Bi207 and about 60 percent of the nuclei 

are transformed to P0211 by I':-capture.. P0211 in turn dec~s by 6 x 10-3 sec. 7 .. 4 Mev 

a-emission to the stable isotope Pb207 • The a-daughter, Bi207, is suspected also 'GO 

decay to Pb207 by K-cap'cure but if 'chis transmutation occurs, the radiation that is 

emi t'cecl is so slight that it has been impossible to detect it. The At2ll that was used 
"\ 

f 

was produced by the Bi( a,,2n) reaction ivith the l84-inch cyclotron .. 

R. L3ini~0rll 1,I'rho performed the chemical separation, reported that the 

elimina.tion of both Po and Bi from the sample "''las quito successful ... 

A drop of 1\..s2l1 in solution wa.s placed on the emulsion of a Kodak 11'TB-3 

pla'ce which was then dried rapidly to avoid as much as possible a swelling of the 

oi:1.Ulsion 1'1'hic11 would make precise range deter.rriinations impossible.. The difference in 

~l1ergy be'Gw"een the tVv"oa-disintegrations that occur is sufficient to permi'b a dis-

crill-unation by the length of track in the emulsioll e The 5 0 9:Mev radiation has a range 

of 25 microns and the 704 Mev ac'civity leaves 8. track of about 36 microns Lh the emulsion. 

The 704 Mev a-track that appears in the disintegration of P02l1 mayor may 

not be joined to a 60-90· Kev., 25-30 mioronl electron track depending on whether or l10t 

a conversion electron was omitted during the decay of At211 by K-captureo 171 electron-a. 

coincidences and 1849 a tracks with K X-rays Vlere observed. These results yield a value 
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___ for theintern~t_q_onversion coe:f'rioi~rit 171/1849 ::: §1_.~§_: O.5percen'c et __ _ 

During a short critique following; tho description of the vv.ork, it was pointed 

out that there was no assurance that the elecb.'Ol1S - that vvere observed were produced 

exclusively by the internal conversion of K~captt:t1.'cX-ra:'ys but that Auger electrons 

might also have been observed-and i:cwluded in ·I;.he :ratio.. The possibilit>J that some 

of the electron tracks that >'reT'S counted TiGre prOduced by the conversion of LX-rays 

.~ V{as ruled out because of the 1m'V calculated energy of these electrons and hence the 

shortness of the tracks that they might leave in 'bhe emulsion .. 

T,otal Neutron Cross Sections at 280 lJlev" R .. Fox 

The app8.l"atus for the measurements is ShO'lfffi in Fig .. 2" In those cases where 

it was not convenient or possible to 0J-.."Pose tho target element in a pure form# bro 

subst;ances of vmich one contained the target mat<'3rial in akno11711 9J11ount and of which 

the other did not were bombarded and the result for the PtJre target element was obtained 

by subtraction. For exalllpleJ/ the total cross section for deuterium was found by the 

successive measurement of the cross sections of hoavy snd ordinary water and the cross 

section for protons Y!Tas found by using; pentane (md then carbon. The copper absorber 

bevifeen the t'lJO scintillation counters- in coi:nci.de:l1<:}e was 2 in. in length and thus 

served to limit the coincidences counted t.;o those caused by neutrons with energy in 

excess of 250 Mevo 

The high vol tagebias on tho counters \'las such that only protons l'rere counted .. 

The accidental count was checked by inserting a 'tungsten a,bsorber between the 

coincidence counters several mean freG paths in 16ng"1:;h so that no protons of eJ?Brgy less 

than 350 Mev could pass '!;hrough it. Also the sca:c'Gerer was removed so that air scatter-

-ing was counted as a measure of b::tckgroul1d.. 'fh3 background that was obtained in this 

manner never amounted 'co more 'chen 1 p0roe:at in the case of, the light elemen'cs 8J.1.d about 

5 percent for the heavy elements 0 During 1:;h8 e-arly stages of the experiment it was 

found that protons were. coming directly from the attonuator into the counters.. By 
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by 60 per'cento 

Fig., 3 displays the experimental resul't:s as a plot of R :;,: j:2a-;; against 

1/3 A I .. Figo 4 shows a graph of the cross section per nucleon as a function of AI/So 

The ordinates in the graphs corresponding to AI, 8n :::>..nd U are misrepresented in the 

graph and should be greater .. 

High Energy Heutron Cr'oss SecJGions.. S .. Fernbach o 

In UCRL~26211 "The Scattering of High Energy Neutrons by Nuclei", So Fernbach, 

Ro Serber IJ T .. B" Taylor" Decembel' 28, 1948, the spe aker presented an attempt to interpret 

the scattering of high energy neu"\::;rons by mea..'1s of a pseudo-optical model of the nucleus .. 

The model ge;ve results that are in good agreement lvi th experiment for 90 If...ev neutrons. 

·,York has been continued on the model to test its agreement with experiment at ru1 

incident neutron energy of 280 I,'Ievo 

The nuc leus is thought of as a transparent sphere of uniformly dense material 

characterized by a coefficient of absorption K and an index of refracti~n kl" For the 

index of refraction kl the re 1ati on 

kl = k· [ (1 + viE) 1/2 - ~ 
li,US set up., At 90 Mev the. value that was determined by taking V, the potential inside 

the nucleus, equal to 30 Mev i'ms k1 :; .. 33 x lOl3/emo At 280 Mev it was found. that a 

value of V '" kl 0::: 0 would give the best fit to the experimental datao Ho-H0ver, even 

wi th 'Gllis -value for kl the agreemen·l:; with the experi!uontal results was not satisfactory. 

Atl improvement vms made by eX1,?re s sing K, the abs orptt on ooefficient, in the 

form K !":l t,z/A + bJ) 1'..-i th b ::;; 0 0 '1'11.0 predicted valuqs now agree fairly well wi'eh ·che 

0xper'imental data for 'high mass nurlbers 0 

r'roposed E:::p3dli10nt for the De'cermins.ti on of '0he Neutron-Neutron. Scattering Cross 

;3ec-:ti 0110 Go Chew .. 

10.1 ir:ipromptu suggestion was offer~d to the meeting about a possible method 



,. 

UCRL-386 

-5-

neutrons 4) It is contemplated that the target is 'bo be located in a cloud chamber so 

that traoks that are made by the protons that are emitted during a collision might be 

photographedo Fig .. 6 Sh01:'TS a scheme of the target 'chat a deuterium nucleus presents. 

If a pro'Gon if3 hit by a neutron, the proton is ejec'bed in the forward direction and a 

(lorresponding track is seen, unless charge exchange takes place.. When the neutron 

in the deuteriQm nucleus is hit, the proton is released vnth mnall energy and an 

isotropic distribution of direction of motion" 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-neutron cross section to the neutron-proton, cross section 

vrill be measured by the number of tracks that have an isotropic distribution and the 

appropriate energy divided by 'I;he number of proton tracks in the forw"ard directions. 

nn"ORIJIATIOH DIVISION 
7/25/49:hw 
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