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I, Micromagnetlc Susceptlbllltv Measurements. W Crane;

The magnetic susceptlbllltles of the actlnides have been found to
be lower than the corresponding lanthanldes, p0531b1y indicating that the
moleculer field constent in the Curie-weiss law is larger in the heavier
series. DBecause of the electron‘eonfigufation for CM+3, its Heisenberg
exchange forces are 1ndependent of temperature, and thelr values will be
enprox1mately the same as those for the other actinides.

The gram susceptibility end temperature dependehce-of GmF3vwere
measured with.a quartz tersion ﬁicroéram balahce in‘a vacﬁum éf 1¢-5 M

to avoid turbulence (Flg, 1). FeSO (N )2304'6H 0 wes used es the

primery standard and GdF3 as the secondany. A molar susceptibillty of

24,000 x 10"6 +500 c.g.s, units wes dbtalned for GmFB, corfesponding closely

to that for GdFB, (Flg. 2) The molecular field constent could not be

_ measured directly since the_temperature of the sample ineressed in the

vacuum due to its radioactivity, It wes determined to be et most 30° by
measuring the susceptlblllty of a mlxture of 10% CmF3 and 90% LaF3 (the
Helsenberg forces dlsappear when a paramagnetlc substance is dlluted with

a dlamagnetlc material).

Deteils of this work can be found in UCRL~1220,



3 | UCRL-1370

1L, Doublerharged;Nucleons; .L;;WtiAluareZ and J. K. Bowker '

Strong coupllng meson theorles predlct the existence of proton
isobars of charge‘+2.and'—l, A search for the .doubly charged particle of B
unit mass has been made. A carbon. target was bombarded by 350 Mev protons
and nlates were placed under the circulauing beam in‘such a way that +2
partlcles would strlke them after a magnetlc deflectlon of 180°. About
twenty tracks.uere found with appro;anately the correct range and graln
denslty to 1ndlcate the eY1stence of "Hel"b These tracks could "arise from
Heh’partlcles from nelghborlng parts of the shielding. To check on thls
poss1b111ty, the graln dens1ty and scatterlng of the susnected Hel tracks
were measureo,' (Elther of these measurements could glve an 1ndependent
value of the mass of ‘the partlcle respon51ble for the tracko) The flrst
result of these measurements was that the tracks were probably due to
Hel, so one could then use the magnetlc deflectlon andvrange datavto
give an accuraueanassjualuer ‘Tne'grain count measurements were then
repeated by'several-lndependent observers, and it was concluded that
the tracks were due to "stray alpha oartlcleso“ The scatterlng
measurements 1nd1cate a lower mass, but mass measurements by this
technidue:have iéfge random errors; Iu‘is‘concluded.thau.there'are ﬁo"

‘indications from this experiment that doubly charged nucleons exist.

lnformation Division
9-12-51 [24:¢
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IT1I, Angular Distribution of d-n Reactions. W, Heckrotte

The angular distribution of neutrons produced by ‘he bombardment
of various targets with 20 Mev deuterons has been analyzed in terms of
spins and parities. Briefly the theory involves this: The deuteron must
be held together long enough so that the binding energy, givenvup'ﬁhen the
proton sticks 1o a nucleus, can be transferred partly or completely to the
neuﬁron. If the angulér distribution of theée neutrons is regular enough
that probebly only one final state determines it, parities and spins can
be assigned to.that sfate (or the initial state ~ knowing the value for
one or the other), | ‘

Thé experimental facts and their correlation with Butler's theory
are given in detail by L, Schecter in UCRL-1204, _Laterﬁwork is indicated
in UCRL-1273 ibstract énd it was stated todgy that further investigations

will be made soon on Mn, Co and Au, Recent results are shown in Figures

3 and 4.
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