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DISCLAIMER

This document was prepared as an account of work sponsored by the United States

-~ Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not:
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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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 C 240, Cm?Al,'and Cm.‘242 from the

bombardment of Pu2>? with alpha particles. The relative positions of curium
to plutonium isotopes are shown as follows on the nuelide chart:

Atomic No. 96  cm240 o4l o242
: 26da 55d K 5 moa

95 AmR40  ppRAl
94 pR39  pR40

By repeating the above mentioﬁed reaction it was found that Cm.241
was not a K cépture element, contrary to earlier wprkel Cm242 is thought to
be the first isotope stable to beté decay. . Recently,-bombardments were
‘repéated with larger sémples and better techniques. No K capture for CmR40
was proved by a limit of <1/2 percenﬁ K capture branching fdr Am?AO. No 55
day activity was found in Gm.'gl’l 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. 0m42 has a 5.89 Mev alpha particle. There should be
another alpha group of 6,08 Mev ﬁossioly covered by this one. To check this,

241

oot will be produced by some other method; as bombarding Am whenever the

target materials are obtained and the techniques improved. The K to alpha
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ratio was determined; K capture count was assumed to be 30 percent of .the
yieid, which was taken as the besf figure,

II. Grain Density Law for Nuglear Emissions; and also, New Experimental
Results in the Film Program. W. H. Barkas.

A, For his first talk Dr. W, H. Barkas read from his paper entitled,
"Observationg on the Grain Density Law for Nuclear Emissiéns", which was to be
the basis for his talk at the Congress of,Photogrgphy_in Pgriso__The equ%pions
and results in his paper,ﬁere_elaborated upon and iliustratea b& film slides.
An abstract of the paper followss | :

"It has been assuﬁed that the grain density. of tracksvin

a particular emulsion is & function solely of the ionization,

or, neglecting radiaﬁiong ete., of the ratg of energy loss of -

the movigg particle, We have found this aéSuﬁption to be

valid irrespective of the charge or mass of the particle by |

grain counting high energy alpha particles, proténs, and mesons

in the same emulsion, -

| We have observed at low grain denéity that the grain
' density is'proportional to the ioniiation, but becaﬁéé of the

finite maximum grain density, sa‘turationvocéurso The bést”

texpfession of the law of grain dehsity is thé sﬁatement that’

an increment of grain density is proportional.both to'the in~

crement in the rate of energy loss and to fhe density of graiﬁs i

not already rendered developable, This statement may be inte- ‘

g?ated to give » | |

n=n, (1= e””I);

where n_ is the density of potentially developable gfaiﬁs
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threaded by the moving particle, and n is ﬁhe density Qf

grains which'dévelopo' I is the ionization or rate of

energy‘ldss and f\is & constant measuring the emulsion

sensitivity, Because of non-uniformity in grain size and |

imperfections in the emulSidns, some deviations from this

law are found ffom measurements of gap lengths inlnearly

satﬁratea tracks, but even herevthe gap density is a |

function only of the ionization, |
lVefy hiéhly ionizing parﬁicles, particularly'§trippéd

cérbon atoms, ha%e been accelerated in the cyclotron and

detected in emilsions, Grain‘countsvof such ions have been

compared with those' of alpha particles in the same under-
developed insensitive emulsiono.
A number qf new techniques have been de#eloped inei-

dental to obtaining quantitative measureﬁents in nucleai

emulsidnsa"

B. The new experimental results in the Film Program are concérned _
chiefly with electron-electron scattéring° Figure 1 gives the schemétics of
the experimental apparatus, showing how the electrons from the.synchroton
entered the emulsions. Figure 2 depicts the pairs of tracks resulting from
vthe scattering produced by 200 Mev electrons. Figure 3 shows iﬁe absolute
eross section (ba:ns/Mev) for the electron-electron scattering for 185 Mev
primary electrons vs. the energy of ﬁhe 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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oleO6 in thé range of io~2 to 50 Mev energy of the knock=-on electrons. A
similar experimént'is planned for positron-electron.scatteriﬁg though such
‘a’curve is not expected. Figure 4 isvan example of pair produétion in the
field of a nucleus by & 300 Mev positron where three tracks.are prqduced in
lieu of'fhe anticipated two. Two such events were found in scanning_léO em
of 185 Mev electron track?_,Figure 5 shows the apparatus for filtering oﬁi.
the 7 mesons to obtain a 4 meson beam in the 184 inch cyclotron. Well ovef.
200 4 meson tracks have been obtgined on the plates, of which 104 have been
well analyzed. About 40 percent of the tracks look like this.//o The

results of this énalysis revealed the following groupings:

42 tracks have a "nob" or some characteristic terminal phenomena.

(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 capture.

2 tracks have large stars, probably due to stray m mesons.

Total IU4 . -
Last fall Barkas and Sagane experimented on the production of mesons
as a function of the atomic number, using Be, C, Al; Cu, Ag, and Pb, A’

.schematic drawing for this experiment is shown in Figure 6.

erren lating protom bea m

L TT7 ////-/)//I‘ - 7 coppen
. . )/ f.lrm It H
tow energy mesosty plate embedded im copper

Y sorbed ju tepper
Figure 6
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The filmAplates obtained were sent to‘Japan for analysis>and counting
of mesons, An attempt, also, was made.to relate the O0''s using cll ;s a monitor,
Too, the pfoduction ratio of +'s to ='s was determined and f;und to be four for
Aio The preliminary results'from Kyoto on the meson plates giving the relative
Ydistribution of the 408 + counted mesons are shownvin Figuré 7. In the area of

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

T T T YT T T T
x

Figure 7

m The negative mesons (102) give approximately the same distribution

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

Information Division -
10-25-51 _ gg



. EXPERIMENTAL ARRANGEMENT
OF PAIR SPECTROMETER

.009 " TANTALUM

I,"8 GOLLIMATOR

7

L

<335 MEV

MAG_NET POLE FACE
(§=13,000 6AUSS )
NUCLEAR
EMULSION

Figs 1




SNOYOIN

o)

Ol




DIFFERENTIAL CROSS SECTION
 (BARNS/MEV OF KNOGK -ON ENERGY)

|03._. T LI NS S M 00 B 0 T T T T T T TTY T T
g " ELECTRON - ELECTRON SCATTERING
- FOR 185 MEV -PRIMARY ELECTRONS

2 , - i
'0 — - ABSOLUTE CROSS SECTION E
10 L \ -
bk _ |
' + THEORY ]
0! STATISTICAL i
»,PROBABLE ERROR :
1072
1073 l
|o'4 1 4 4t 1saat i 1 i [ B | ) 1 Lot o3 ttal
102 o — o

[
ENERGY OF KNOCK - ON ELEGTRON (MEV)

Fige 3.

MU 2447




SNOHOIWN OF

EN T ST




5

Fige.



The Number of W-mesons per MeV per Steradian per Uni* Proton Beam
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