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Isotopesrin the Region Qf 82hNepﬁregs - R. W. Hoff

Up until a few years ege:the onl& alphauactivity knewn was in
ﬁhe region of the heavyle}emeptso Recently alpha emitters were ‘found in
the rare earths! region; namely; Sm, Gd;vEu and Tb, These alpha emitters
are in the range of 82 to 86 neutrons, The'highest energy of the alrha
emitters is from the 84 neutron_isotope; Its daughﬁer'of_SZ neutrons ap-
pears to be a closed shell and of a particularly staﬁle configuration,’

Studles of the bata decay prOpertles of Eu isotopes were made in the
low neutron range. Sm 1sot0pes were bombarded at the 60“ cyclotron and
linear accelera’toro IsotoPeq were obtained up to VL percent puxe after
separateon processes by ion exchange and chemlcal reductxon 'technlqueso
Some bombardments didn't require separation as only one 1sotope would
be formed; eggo‘sml44(p,ﬁ)Eu144° Ali the isotopes of Eu from Euléé
thfqugh_Eu15O_were.fprmedo__» : |

An extract oflﬁhe isctope ehart iﬁ fhe region of &2 neutrons is
reproduced, Fig. 1. Eul51 and hu153 are stable° The helf-1ife ef Eul49
was determlned by several eyperlments to be about 120 days. Henee, a
‘possible curve for the trend of the half llves of Eu isotopes in the

149

dlrectlon of the 1owa?néutron number from Eu shows no percerptible
stralghten;nga Instead; a sharp dlscoﬁtlnultybisinoted between Euléd?

and Eul%4, This discontinuity is attributed tou the closed shell of the
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82 neutron configuration and its consequent rise in neutron binding energy.

Fig. 2,
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Fig. 2. A possible postulated curve for
the neutron binding energy in the region
- of 82 neutrons,

Elastic D=P Scattering - Martin O. Stern

The_detaiis incorporated in Dr. Stern}o talk are found in the follow=
1ng reporﬁsa : | _

UCRL 1440 Experlments on Elastic Scatterlng of 190 Mev Deuterons
by Protons, Martln O Stern-(The31s), August 1951.

UCRL~ 1442 Experlments on Scattering of 190 Mev Deuterons by Frotons,
Arnold L. Bloom (The31s), August 15, 1951,

UCRL~ 1250 Summary of the Research Progress Meetlng of April 19, 1951,
II. D=F Scatterlng, Martln SternoA

The summery of report UCRL- 1440 mentloned above, is as follows:

"The elastlc dlfferentlal scatterlng cross sectlon of 190-Mev deuterons
. by protons hasubeen measured'from 15° to 170o in the center of mass system,
The cross sections were obtéinéd by subtracﬁiﬁg'ﬁhe céroon:counts from
those received w:Lth a polyethylene target. ‘A scintillation’coincidence
countlng technlque was used over most of the range of angles measured "

The abstract from report UCRL-1442, also mentioned above, is as

follows:
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"Thevtotal eross secpipn_f?r scéttering of 190 Mev deuterons on
protons and_thé-d;ffeyentia}ﬂcross section for ceftainvtypes of inelasg-
tic deuteron-proton séattéripg?_wgreimeasured in tﬁe external deuteron
beam;bfAthe Berkeigy_§ynch?ogyplptrpno The total cross section was
detgrmined by meg§ﬁring“the @iffg;gptial_cross section for scattering
6f'¢hgrged partic}e§ qum“a”@ydyogenvtarget; éince any such collision,
elastic or inelastiga Wi}l sggtﬁg:mpwow¢harged particles the integral
of'this cross section over»all solid angles gives twice the total crcss
section desired° ‘The cross sebtion_obtained in ihis way is 92 + 7 x
10"27 cmz, with Rutherford scattering excluded, Cross se;tions for in-
elastic scaﬁtering in which bpth protons suffer large changes of momen-
tum have been examined by measuring coincidences between scattered pro-
tons; it is found that ﬁhe brotgns are scattered nearly 90° apart in the
laboratory.systemg with a narrow digt;ibution in angle owing to the in;
ternal.momentum of the deuteron, - Comparison of the experimentalvresults

is made with theory.”
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