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I. Neutron Deficient Isotopes of Curium. Gary Higgins. 

Curium was discovered in 1944 by Seaborg. Some decay characteristics 

had been discovered at first in the isotopes Cm24°, Cm241, and Cm242 from the 

bombardment of PU.239 with alpha particleso The reiative positions of curium 

to plutonium isotopes are shown as follows on the nuclide chart: 

·, Atomic No. 96 cm240 cm241 Cm242 
26 da 55 d K 5 moa 

95 Am240 Am241 

94 Pu239 Pu240 

By repeating the above mentioned reaction· it was found that cm241 

was not a K capture element, contrary to earlier work. Cm242 is thought to 

be the first isotope stable to beta decay. Recently, bombardments were 

repeated with larger samples and better techniques. No K capture for cm240 

was proved by a li~t of <1/2 percent K capture branching f~r Am24°. No 55 

day activity was found in cm241 fraction. In another bombardment with He 

ions the decay half ·life was found to be 35 days and not 55· days and an alpha 

half life ... 40 years. Cm242 has a 5.89 Mev alpha particle. There should be 

another alpha group of 6.08 Mev possioly covered by this one. To check this, 

Om24l will be produced by some other method, as bombarding AmF41 whenever the 

target materials are obtained and the techniques improvede The K to alpha 
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ratio was determinedj K capture count was assumed to be 30 percen~ of .the 

yield~ which was taken as the best figureo 

IIo Grain Density Law for Nuclear Emissions) and also» New Experimental 
Results in the Film Programo Wo Ho Barkaso 

Ao For his first talk Dro Wo Ho Barkas read'from his paper entitled, 

"Observations on the Grain Density Law for Nuclear Emissions" 9 whi·ch was to be 

the basis for his talk at the Congress ofPhotography_in Pariso_ The eqm;tions 

and results in his paper were elaborated upon and illustrated by film slideso 

An abstract of the paper followsg 

... 

"It has been assumed that the grain density. of tracks in 

a particular emulsion is a function solely of the ionization, 

or, neglecting radiation~ etcoll of the rate of energy loss of 

the moving particleo We have found this assumption to be 

valid irrespective of the charge or mass of the particle b,y 

grain counting high energy alpha particles~ protons~ and mesons 

in the same emulsiono 

We have observed at low grain density that the grain 

density is proportional to the ionization~ but because of the 

finite maximum grain density~ saturation occurso The best 

expression of the law of grain density is the statement that· 

an increment of grain density is proportional both to the in= 

crement in the rate of energy loss ~nd to the density of grains 

not already rendered developableo This statement may be inte-

grated to give 

(1 = e=AI)o n = n0 , 

where n0 is the density of potentially developable grains 
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threaded by the moving particle, and n is the density of 

grains which developo I is the ionization or rate of 

energy loss and 1\ is a constant me'asuring the emulsion 

UCRL-1479 

sensitivity. Because of non-uniformity in grain size and 

imperfections in the emulsions, some deviations from this 

law are found from measurements of gap lengths in nearly 

saturated tracks, but even here the gap density is a 

function only of the ionization. 

Ver,y highly ionizing particles, particularly stripped . 
carbon atoms~ have been accelerated in the cyclotron and 

detected in emulsionso Grain counts of such ions have been 

compared with those of alpha particles in the same under-

developed insensitive emulsiono 

A number of new techniques have been developed inci-

denta~ to obtaining quantitative measurements in nuclear 

emulsionso 11 

.-
The new experimental results in the Film Program are concerned 

chiefly with electron-electron scatteringo Figure 1 gives the schematics of 

the experimental apparatus, showing how the electrons from the synchroton 

entered the emulsions~ Figure 2 depicts the pairs of tracks resulting from 

the scattering produced by 200 Mev electrons. Figure 3 shows the absolute 

cross section (barns/Mev) for the electron-electron scattering for 185 Mev 

primar,y electrons vs. the energy of the knock-on electron as found by the 

range and/or the angle of scattered electrons. The effect changes by a factor 
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6 -2 
of 10 in the range of 10 to 50 Mev energy of the knock-on electrons. A 

similar experiment is planned for positron-electron scattering though such 

a·curve is not expectedo Figure 4 is an example of pair production in the 

field of a nucleus by a 300 Mev positron where three tracks are produced in 

lieu of the anticipated twoo Two such events were found in scanning 120 em 

of 185 Mev electron tracko Figure 5 shows the apparatus for filtering out 

the 1T mesons to obtain a p. meson beam in the 184 inch cyclotrono Well over 

200 p. meson tracks have been obtained on the plates, of which 104 have been 

well analyzedo About 40 percent of the tracks look like this~o Tne 
. 

results of this analysis revealed the following groupingsg 

42 tracks have a 11 nob11 or some characteristic terminal phenomenao 

(6 have one pronged stars, already mentioned by British, 
and · 36 have two pronged ·starlets as./ o) 

60 tracks stopped with no evidence of nuclear captureo 

2 tracks have large stars~ probably due to stray 1T mesonso 
Total roz;-

Last fall Barkas and Sagane experimented on the production of mesons 

as a function of the ato~c number, using Be~ c, Al~ Cu, Ag, and Pbo A' 

schematic drawing for this experiment is shown in figure 6o 

:.- ...... 

Figure 6 
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The film plates obtained were sent to Japan for analysis and counting 

of mesonso An attempt, also, was made to relate the ~'s using c11 as a monitor. 

Too, the production ratio of +1s to -'s was determined and found to be four for 

Al. The preliminary results from Kyoto on the meson plates giving the relative 
. + 

distribution of the 408 counted mesons are shown in Figure 7. In the area of 

30 Mev and below the data are not reliable due to high proton background. 

y.. 
'lL ,.. 

"" )( i- " 
""' y. 

)( 
i- X 

'/.. 
)( 

Figure 7 

The negative mesons (102) give approximately the same distribution 

· curve. A correction has been applied for nuclear absorption. · 

Information Division · 
10-25-51 gg 
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