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Mass Spectrographic Identification o£ 

Radioactive Lanthanum Isotopes 

r- !. . -

Ro Ao Naumann0 * Fo L«> Reynolds 0 and Io Perl.:Jmn 
Radiation Iabora:bory and Depar·tment of Chemistey 

Dhiversity of Calif'o:rr.da 0 Berkeley9 Ca.lifo:'nia 

Two neutron deficient isotopes of lanthanu:rn9 on.e ne-w and the other 

:pr~viously te~:tath®ly assigned 9 have be·en given m:1.s:s assigrJ:ment;s by the 

teohniqu~ of dispe:r'sing the isotopes on a photographic pl~:d;e with a mass 

spegtrographo These and other light isotopes of lantha.r.1um were prepared 

and so:ms of' their rad:i.oactive characteristics determined by absorption 

methods and with a low-z~solution betaeray spectrometero 

In som® e:x:pe~i.ments 0 pure CsN03 was irradiated. w:i.th 30""M:;v a.lpha­

particles and· this was follOiN'ed by the isolation cf' the la.nthanu:m .fraotion:o 

The mass speot:r'og:raph showed a single radioactivity at ms.ss number 135$ 

and by f'ollOII'ring the decay of' this line on the, photographic plate through e. 

slit ar.ra:ngement 0 a l9.,hour half'.,lif'e was obtained; This conf'inns the mass 

assignment previoU£1Y made by other methodst;1 Since this i.r:r.adia tion should 

• d: d ·r.,..l36 d T~l34 - 1 T~l35 •t o .t> - t't..-t lal36 nave pro :uoe ,u;;~. an ,u:~. as weJ. as .u:a. 0 l. was :tn.~..erred IJt:l, 

and lit 134 have. half=li ve~ less than abo:ut 20 minutes since it required 

r-
seve;ral hours to :make the exposure on the mass spectr.Jgrapho The iso·tope 

Ia 136 had previously been reported as a 2ohour positron emi tter0 l but the 

obse~d e.oti vi ty has since been shown to be r 8 whic:h part;is.lly v.rent 

through the par'·ti©ular chemical sepazoation employed~ A see.r~Jh was made for 

ra136.0 and it p:r,owd to be the lOo:minut;e period report;ed. by Mturer2 .from 
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the irns.d:lation oi~ ba!'i.Ulll with deuterons e The assig:rJ:Illar.rt; ·was ~de to IA 136 

sinG~ the :ra.ti@ of' the 10-minute period to the l9ehour period increased 

11\,rith. d.ee:r.Gasing a.lpha-par'\;iole energy on cesium in the range belo-w 30 :MsvD 

as would be expected for the (~) reaction in relation to the (a0 2n) 

:t"'ea~rtd.o:rfo Furlhel"'ll0re0 the preparation of this activity in go<)d :yield by 

l\tl:u.:r<~zo2 ·using 5V:fk.M:Jv deuterons on :t;a.riUlll would now point to I./a 
136 in 

. . ' : 138 ·137 135 
vi.ew· of' the pt'asent knowledge of Ia 0 Ia 0 and Ia c unlsss one 

ass·o.:rr1ete t.h~ lOCJID.inute aoti v;i. ty to be a metastable :state of o11e of these 
~ . .· s 

isotopes'o Very :recently Robertson0 Carss 0 and Pool 0 using separated 

aBtabl® b$"rlum iscrtiopes .~s ta.rgets 0 have definitely prcnred this period to 

b ~ t d 0,3.'j, 'j"..,l36f'·''· T.h ha t . t• f I 136 •. .a... h d t . d e asso·~J.a e ·w:l~·· .ua. o. a c :rae ens l.CS o A 1/V!J.~,L. we .e eTmJ.ne 

a:te a 1-At:~.lf...,lif'e of' 9r;,5 ndnutesD positron of 2r:1 ]rev determined with +11e 

spea't;rumeter0 and xerays in- high a.'bu:nda:nce from which it i~ ast5.mated th.at 

sJJout 1/~ of tlxe decay is by positron emission and 2/3 by electron.,..~apturee 

The iXOTadiation .cit o·e~imri vd.th 5~Mev alpha..,.pal~ticles resu~ted in 
IT' '. .,. ·,• • 'fi,:\..., "·P •. { , ', '• t r. ' 

a new lant;ba:o.u:m. a~t:lvity of 4oQc::.hours half..,life.. This activity has positrons 

. . . lr 

and K ~: ... x>a,jl1;9l in high yield'o This ac.tivity apparently deoa.ys predominantly 

by electrc-m""''apture sf.:r{~e itA~· positrons wez':e only a fe'W' percent as abundant 

r :ms·thod:o 

h· ,.. ·. l 
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~ss speotrog:raphio analysis of radioacti-ve lanthanum 

i~otopes by transfer technique~ (Exposures for 
.. 

t~nsfer plates T1 and T2 giwn in the textfo) 

• 

• 
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plates (T
1 

and T
2

) ~de by exposing successively blank photographio plates 

with tr1e :ceceiveT p1a:te., The upper picture 0 A0 shows the zoeceiver plate 

with the line• for stable lanths.num at mass number 139 (actually measured as 

the singly ionized, o:rlde) 0 and two other lines at 135 and 133':~ The middle 

plate 0 T1~ is the first transfer plate exposed for 24 hours after analysis 

showing that the Hn.<;;s at 133 and. 135 are due to radioactivities & The 

bott;o:m plate., T29 made 'by a 72~hour exposure following the first one 9 

h t . 1 '!.. 135 . th 4 'L. 133 1-.~d d dr s ows only ,he gq, ... our Ia s:r.noe e ·""«J.our D!L tl.l2. ecaye o 

Our thanks are due to Mr: 11: Rossi 0 Mr: .J: Valeg and the members 

of' the g:.;>oups operat:ing ·the so .... :J.nch and 184.,inoh cyclotronse and to 

r r- r 
],tt>., J., G· .. Conway ±'cl r s:howing the CsNO'l; used to be spectrogra. pbically pure., 

. v 

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

Atomic Energy Commission. 


