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Ibss Spectrographie Identification of |
Rad_ioaotive Ianthanum Isotopes
Ro Ao Naumnﬁa*f Fes Lo Reynolds, and I. FPeriman
Radiation Iaboratory and Department of Chemistry
University of California, Berkeley, California
Two neutron deficient isotopes of lanthanum, one new and the other

previousily tentatively assigned, have been given mass assignment;s by the
tochniqus of dispersing the isotopes on & pho{:ogmphic plate with a mass
rspe@'brograph; These and other light isotopes of lanthanum were prepared
and soms of their radioactive characteristics determined ‘by. absorpbion
methods and with a 10Wearesolutic;n betaeray spectreﬁetero

In soms expsriments, pure C‘;{s:"NQ3 was irradiated with Z0-Mev slphoe

particiss and this was followed by the isclation cf the lanthanum fractione
The mass spectrograph showed a sinvgle radiocactivity at mass number 1353

| laﬁd by follmring_thel descay of this line on the.phctogfaphie plate through 'a,
éii"& arrangement, a 19=hour halfelife was obtained, This confirms the mass
assignment previously made Ey other 7rrx_;e’chods§:1 Since this irradiation shouid

have produced ]’._alsena'nd La.]fsll 16

"and Lal‘% have'halfmlive;; less ‘than sabout 20 minutes since it requirec_i

as well as 181%°, it ms inferred that Ia

several hours to make the exposure on the mass 'spectmg;mph: The isetope

_Ial56 had previously been reported as & 2<hour positron émitt@ral but the

0

- observed activity has since been shown to be 8 which rartislly went

through the partisular chemical separation employed; A search was made for

: IalgD, and it proved tec be the 10-minubte period reported by Ix&urez-:’z from

#* ‘ . . . .
Now at Prinssbon University, Prineceton, New Jerseye

“Jo Bo Chubbuck and To Perlmen, Phys. Reve 74, 982 (1948)e

“Wo Wmurer, Zo fur Naturforschung 22, 586 (1947)



UCRLe528
Page 4

the irradiation of ‘ba,ri‘um with deuteronse. The assignment was made to m136

sines the ratio of the 1lO0eminube period to the 19=hour period mczeased
with desreasing alphaeparticle energy on cesium in the rauge below 30 Mev,
as would be expested for the (apn) reaction in relation to the (a,2n)
resctione Furthermore, the preparation o;f this activity in good yield hyv

NH’&H’G)E‘?Z using 5o8e-lbv deuterons on barium would now point %o I&MO in

view of the prasen"* lmcwledge of Ial“ 0 IaL“?o and mwgo wnless one

assumes the 10eminute aet:.v;Lty 'bo be a metastable state of ons of these

:.saisapeso Very recently Robertson,, Carss, and Poolé_,, using separated
gtable barium isotopes é.s targets, have definitely proved this period %o

1367* " 138

be assccsié:bed with Ia Th@ gharacteristics of Ia W?l'ich we detsrmined

are & haif-1ife of 945 minutes, positron‘of 2ol Mev detormined with the
speotrometer, and Jcara'ys in high sbundance from which 1't; is esbimated that
abouk 45 f»f the dscay is ‘by positron emission and 2/3 by slectron-capburs.
' The irradiation 6f cesmm with BOﬁMev alpha-particles resulted in

" a new ‘iantnanum a@tivi‘by‘of’ll‘;.()ahours ba'lfglife'e This setivity has positrons
of about 152 Mev, & eéh§é¢§ion'elsc£§on line of 0526 Mev determined with the
spactromster, a harder g;':;zz;aes'raﬂy..of 058 Nbv measured by lead absorbersy

~ and X xmra;y:s ‘in high yielé.o This é@tivity apﬁarently decays predominantly

by ele@trs‘ma@apbure since the positrons were only & few percent as sbundant
’ St e PR ) .

as ‘Ch@ XarByso

Th@ éanour periéd Was assigned ‘tza 1 38 by the mass spectrograph

-mabho&Q Fﬁ.g‘urc-; 1 shows the omg:.nal pho-bographm plate (A) and two "tzransfe”

__ui* e k3

A Roberteona'wz Lo Carssyand M. Lo Pool, Bulll Am. FPhyss Socle 24,
;.._ ey
Noo 7o 14 &&949}0
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Figurs L2 Ibss spectrographic analysis of radiocactive lanthanum
isotopes by transfer technique' (Exposures for

transfer plates T, and T, given in the texths)
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plates Cfl and Tg) mde by exposing susscessively blank photographie plates
with thé recoiver plate; The upper picture, A, shows the receiver plate
with the 1line for stable lanthenum at mess nmumber 139 (actually measured as
the singly ionized oxide), and two other lines at 135 and 135, The middle
plate, Ti, is the first transfer plate exposed for 24 hours afbter analysis
showing that the lines at 133 and 135 are due to radioactivities. The
bobtom plats, ng made by & 7Z2=hour exposure following the first one,

133 had decayedﬁ

shows only the 1l9=hour 1&155 since the 4=hour Ia ’
Our thanks are due to Mre Be Rossi, Mre Jo Vale, and the members

of the groups operating the ébainch and 184=inch cyclotruns, and to

Mro Jo Go Comway for showing the GsNOa nged te be spectrograpbically pure.

The work described in this paper was performed under the auspices of the

Atomic Energy Commission.



