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- SOME -NEUTRON -DEFICIENT -STRONTIUM ISOTOPES

o When rubidnm is bombarded mth protons, strontium isotopes
are produced by the  reactions Rb(p,xn)Sr, where X may equal 1 2,3,4,
5...., depending on the energy of the imident protonso As the only
rubidfun isotopes found in natnrel are 855 ana 57 , the strontium
' isotopes which areproducedwillhavemassmbers less than or
equal to 87, s, 5%, %7, ana 588
excited state—of Sr 7istnown3 ~witha-half-1ife-of 2,7-hours. In
ad_di_.'t_;i.on _Sr8-5 : has~been~reported445 to-decay-by the following modess
an isomeric transition of 70 mimwtes-half-1life accompanied by a

are stable, althongh an

ﬁartia‘lly converted ‘gauma ray of 0,170-"—Mevwenergy, -which _is followed
by an orbital electron capture of 65 days half-life, accompanted
_ by a gamma ray of 0.8 Mev energy. Strontium-isotopes-with mass
number 1ess than 84have not: %een reported.

By -bombarding- mbidium chloride with ‘protons at- energies
from 25 Mev to 100' 'Mev_-, three new strontium iso’l_:—opes -with maes-
number lower than & have been obgerved; and their half-lives and
radietion charecteristics “have --beeﬁ --det;ermih,ed. Theneutrondefic:.ent
| strontium isotopes produced decay by positron emission and orbital
electron capture, -toform Tubidium isotopes. Stable REC> ends the

decay chain starting with 8r ", Sr ' is stabls, and consequently

84 81

no: radioactive Rb " will be seen from stron‘bium &eeay 8r

Sr82, Sr83 will decay ‘o form Rbsl Rb82 md Rb83 respectively.

6.

Karraker and Tempieton hafvereported *bhe prcperties -of “these rubidium

isotopes as follows:



" TYPE OF - - ENERGY OF ‘RADTATION IN MEV
ISOTOPE ___ HALF-LIF DEGAY  PARTICLES ____ GAM
| _R_bg? (107 days- Ksv e L, T
3‘0?‘? | 63hou1°s | “;‘3*,‘%1;{' | "o;éfz»oﬂv 1.2, 0,7
| 81‘ | '4;"7.‘1;19111’_'3 ‘34-.9"\."9!(. - ‘ O..99Q 0.95 .

Rb*

e Theabovembldixm iso*bep?eé*“were ~assigned to’ the mass’
numbers ‘shown: by ‘the use of a Mess spectrograph, These -isotopes”

- were used to- asszgn themss mzmbers of- ‘the—stron'brmn isotopes under
dj‘,scusg_].on, by establishing paren‘bwda:ugh‘ber »reiation_jshlps ‘between -
thé' unknown strontium isotopes ~an;i +the known- -:mbidinpi isotopes,

“TARGET PREPARATION

L The mblditm was eb’cained as RbNOB. Spectrographie
analys:.s shcwed the eation tc consist of’ 86% Rb, ‘5% Cs, 8% K, and 1%
Ne. The rubidn.mn was pur:.fled by the use’ of a ﬁatmn exehange eolumm
Theﬁ column was. 11 ‘mm m d:t.ameter and 81 em in leng‘bh. The eolﬁmn
wég fll‘led with the hydmgen form of Bowex 50 cat:.on resm whleh

haq been gra&e& tv remove *particles smaller than a’oout 359 mesh., .,
. T_he eolumn was washed wrbh 6N=HC21 f’er 48 ‘hours and then W:Lth dlsfllled
water for 48 hoursoz Approxn.mately 1 cm (in 1ength of the eolumn)

of‘ the resin “was *removed and equilihrated ft)r 45 mmutes w:.th 1 0’74
grams of’ FL‘bI\TO3 dxsscived in a few mllllllters of watero | The resin
was then. replaeed onr ‘bhe col*mnn, The elutd;ng agent was 6 O NeHC‘le
The floera’ce was apprcxnnatei:y 0.2 - per mmte, The temperature

. wag held at, about 30° Ge Gne hcm&red fiﬁ:y samoles of about 1. 5 ml

each were collected, #n- aiiquo‘b of 106 mmli*bers was *taken fmm

L1



each sample 'and'ﬂ-ar;alysed%pectrogrgph-icglly for “Na, X, ;Rb,- -and Cs
with the following resultss:

i ' . ‘ : % By Weight of Total
Sample # Elements Detected Elemen'ts Present in & Sm

1t033 Norie - —
34 to 39 Na ' ‘ 100
40 to 74 _. Nome ~ | e
75 K B - 100
7% t08 K | E
2 : R N | 7
82 to 100 K 0044
Rb . N6
101 to 146 'ane~  o e
346t01ﬁ>-____qs | | - 100

_ The samples mzmbered 82 to 1“ wem combiﬁed, the Solution was
evaporated to a small volume, —and the mbldimn chlori&e ‘Was allowed
| to crystallize, 'Th_e" RbC1l-was ~recrystallized: from ar 50% solution of
ethahol and?wéiér~and~then*washeaﬂwifh absolute ethanol and finally
wz.th dry ether ‘The- we:.ght of the dry RbCl Wwas O 6@5 grams or an.
‘overall ylel& of 680'?% on the *bas:.s o:f‘ 1. 674 gms of’ RbN03° “The
remalning rubldium-was"pr_esmd 11?75@ “in-the "equ'llibr’atim and in
the samples numbered 76to 81, Bombardment targetswere ‘made by
wrapping 25 to- 50 milhgrams of *the pmf:.e& RbC1 in 00001 Inch
thick alumim‘_jfniio .ﬁe”tngﬁs-me ‘then*bombardedm*th ~protons
on the 18/;“ cyelotron, - o



b
CHEMICAL SEPARATIONS

After bombardment the RbCl was dissolved in water. The solution
was boiled to expell any inert gas isotopes formed and then cooled. 4 d
solutionrcontaining a knownramonnp of S_J:j(N’OB)_2 was addedo~»The strontium
was pnecipitated with-excess~fuming nitric acid. The resulting suspension
'wae’chilled'inban ice bath‘for fiye minntee'and‘tben centrifuged. The
eunennatantmsolution containing the_RbCl was removed and the Sr(N03)2 was
disso}ved in a.Smallhamount of water. A few mgs, of the impure RbN03 wa.s
added to the solution, and the etrontinm;was re-precipibated nith fuming
nitric aeid;» After removal of the supernatant, the precipitate was redis-
solved_and diiuted to an arbitrary volume from which several accurately
measured aliquots were taken, FTne strontium in'an”aliquot»was again re=
precibitated;withrfuming nitric acid. After removal of the supernatant,
the pre_c’ipi‘tat_e_ was dissolved inl water and the solu’cion neu'bralized by
bubbling NH3 through‘the solution° A few'ml of a saturated solution of
(NH4)20204 was added to pre01p1tate the strontlum as SrCzOAOH 0. After
removal of the supernatant the preclpltate was washed once with water,
once w1th 95% ethanol and flnally slurried up in appr0x1mate1y one half ml
of 95% ethanol and placed on a orevlously welghed alumlnum dlsh of 0,002%
thlckness and approximately 1.0 in diameter. The'ethanol was evaporated to
dryness with a heat lempo, The samble was.allowed to cool and was then
welghed to detefmine the cbemical yield of bhe.stronfiuno The dish was
mounted on a sample holder, and the activ1ty counted w1th an end window
gelger counter, In the initial bombardments, the purlfication procedures
were extended to 1nclude a silver chloride preclpltate scavenge, and a
portlon_of the stront%nn.fnactlon was paesed through a Dowen 50 catlon
resin column. As no differences were noted between the decay curves of the

strontium which had undergone these additional steps of purification,



and the decay curves of the stréntium—--which“héd’ ‘not undergone such
measures, these “steps were omitted in subs-e,que;ntbombardmgnts as
consuming too-much time.

To isolate-the rativactive rubidium “in an-aliquot -which resulted
from the strontium decay, the 'fgllowing' ‘procedures -were useds A
solution containing & known-amount of stable rubidium wasadded to
the aliquot. : ‘The-strontium was-precipitated with excess fuming nitrie
acidf, The resulttngsuspensronwas chllled in-an ice ‘bath for five
minutes aﬁd “then centrifuged. *‘l’he*:snpernaﬁant“wajw*re_mo:ved' to a clean
centrifuge cone-amd -evapo;fatg&-ftq-“gpproxima‘teiy""one “half milliliter,
A few mgs, of stron‘tlmnwas *added and precipitated with-more fuming
nitric acid, Again-the-supernatant was removed to a clean-centrifuge

cone and evapor&bed%f'-abm‘bwme"‘half—mlo_ ‘Ji‘he'<Sfp‘].ution"jwas---ch-ilfled~

' and one half-ml -of 70% HCLO ), was added to-precipitate the rubidium -

as RbC10, “This -mpreci&pitta-te-*-‘wasjjvashe;d-*omej»-with'~'~-5Q%-ethanol,‘ once
with 95% ethanol-and finally slurried up with one half ml of 95%
eﬁhanpl onto a previously weighed almnlmmdlsho The ethanol ‘was
evaporated with a-heat lramp, The Sample wg$'~-a11pwed to cool and: was'

then weighed -to -determine -the-chemical yield-of rubidium, The ~sample

' was mounted -ona sample -holder -and counted-with-an end-window geiger

counter,

Radioactive kryptons were-expslled from rubidium samples by
hea ting the rubidium sample with @ bunsen burner to-dull-redness.
For, the purposes-of this separa‘tion; : ‘;he*mbid-imnimsmounted on

0,020" monel metal disks,
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RADIOACTIVITY MEASUREMENTS

'Decay énd aﬁsﬁrﬁtion*meés#rement8ww¢refmade with "Amperex,"
ehloring qugnched;:grgon‘filled,jeggwyindowg Geige:eMﬂller counters,
?hé window thickn338”was~appfoximate1y 4“mg%¢m2—of“mica; Alumiram
absorption meagurements*were"ma&e in “the conventional manner., Then
sufficient beryllinm to sbsorb all particles present was interposed
between the sample and the counter, 4n ~-a»1nﬁm-—absorpticn of the
electrémagnetic“rédiation"presentﬂwas~then“maﬁeo Subtraction of the
electromagnetic component (after corregtibn‘for~the‘effect of the
beryllium) yieidedwcomplexwparticle“éysotptipn’curyesfwhich'could
not be'resolved“readily, Sofﬁ-electromagﬁetic~épmponéhts-of-appropm
riate half=thickﬁesé in aluminnm~weré“interprétedjas K=X=rayse.

Their abundance was determined by subtraction of the harder components
from the curve*for‘alnminum;absorptian~ofielectromagnetie radiation,
with correction*for'%he“effgct pf-the»berylliﬁmz’ Lead‘ébsorption'
measurémentS"were taken“at‘low~geogétry,fusiﬁg~the_countér without

its cbnventional'Igadwshiéldo Lead absorbers-were placed between two
beryllium absorbers of sufficient thickness to absorb all primary

'ahd secondary“particlés. - Rubidium -and Krypton~K~xarays“(about 13 Kev)
were assumed to cﬁnntwwith~&$5%3efficiency“and'gamma”rays-nver 0.5
Mev with an effictency of 1.0% per-Mev. -Positrons-and conversion
electrbhﬁiwerejaséumed:to~¢ount~with~6n1y 45%”effiéiencya No-eéfimate
of the approximate “branching ratios for the decay via positron-emission

and électrén capﬁure has been made due to the extreme complexity of_-



the radiations, 1.0., atb Teast two conversion electrons -of unknown
intensity and eonversion coeffieigntﬁvfbh each -stronti¢n -isotope, ‘which
makes it imposs;ifble to determine the true -number -of -orbital -electron
capture events, |

. F’or* samples of low activity or-short halfw‘life 5 rough -measure=
ments of the particle energies were-made -with a crude: 180° magnetic
spectrograph with about = 4 wentimeter radius, This instmmentlwa.s
also useful to distinguish -the sign of -the particles in preliminary
work, | ) - |
o Thepaz«tielesfm-sr3and 3 s irtoirwere produced in
sufficient intensity were-observed-with—the 276°, *"ﬂwhig"‘foc@ifag‘, ‘
beta-ray spectrometer described by Karraker-ami Jl‘gmpiet,on.,é Samples
for thie- ins‘bmerntwere*mcunted'—cn—-tygcn-“fﬁme of: 20 4t¢ 30 micrograms -

in the sample, The backscattering -from *bhase”"-'sampleswwaswnot "sgrious
in the range of energles of ‘the particles observed. |
MASS ASSIGNMENTS

o A “bombardment of -rubidium chloride with the 184" cyclotron
using p:ptbns ~jof" 25 Hlev-energy for a period of one "h?ur'jwags“—madq o
The range of-energtes of ‘the  protons-in -thisﬁqorﬁba»zjdment--was'~-~s§eh"~that
the maxirmmenergywas 25 b 1-Mev-while-the minimum-energy-was-unknomn
but mich smaller, The strontium activitiss formed wers separated |
and coun*bed “within-one hour of ~the ‘end-of —the- ’oombar'dment The

following strontium activities were noted° (Flgo 1) Sr85m 70 minutes
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870 5 7 hour half-life, and an

half=1ife, Srgs 65~days~half=li£b, Sr
unknown'38 hour-haifﬂlifeg Subsequentvbombardments-at‘highef-energies
have also shown this new activity. To assign a mass number to this
isotope; the'following“experiment~was”perfcfﬁed. From a single aliqguot
of strontium'activity,*rubidium:waS'geparatéd; as described previously,
several times at equal -intervals of time, The“yield'of~rubidium
activities when plotted logarittmically sgainst the time of separation
will produee“a s£raigﬁt 1iﬁe,'the"slope of‘whidh~cqgresponds to the
helf-1ife of -the-parent strontium activity. In this case the time
interval chosen was 24-honr8”and“the*experiment ‘Was-continﬁed for
one week. The slope of the-yield vs time curve was 34"hmur3'(Figo 2).
The shortening*of' ﬁalfﬁ1ife“wa§“probab1y*due to incompleteness of
the strontium-nitrate precipitation, The individual rubidium samples
all showed & marked growth in activity during the first few hours
(Fige 2). This growth i3'-'du§ o KpPIm 113 mimite halfe1life’
activity (Fig. 3). This~pgrt»ef:%he ~decay~chaiﬁ—has-not~previeasly
been repoﬂ:edo Decay of the individual rubidium -samples was followed
for.a periqd exéeeding‘two months,wshowing>thatmeach~sample decayed
with @ half=life of approximately 1Qe¥days infg¢°d"agreement~with the
value given~by"Karraker“and-Templetcn‘of 107~ﬁays:for this isctope ‘ -
(Fig. 4). In-two of -the samples strontium activity is to“be noted
g;ving support to the reason for +the shortening of the half-life |
of the parent strontium%»

- With protons of 60 Mev energy and above, another activity

in the strontium fraction was observed., The half-life of this isotope



vwas found to be approximately 29 minutes (Fig. 5) . The experiment
vj described above to determine the mass assignment of this activity was
'performed., The time interval chosen was 20 minutes, and the experiment
'was continued for a8 period of four hours. The yield of rubidium
cactivity,whenrplotted_vs time, as before, gave 22.minutes as the
| half-lifelofmthe.parent strontiun_isotope (Fig. 6). Again the
*snortening?of»thethalfelife;uas'aeéumed,due to incomplete precipita-
| .tioniof the strontiun'nitrate. }ln an attempt to further verify the
‘ _1 value of the strontium activity half-life, the following experiment
' was carried out.. Strontium was separated from sevsral of the afore-
2vmentioned aliquots at arbitrary intervals. The initial counting
l*rates of dhnﬂn samples will have no ‘"daughter" activities present,
i Hence if ‘the initial counting rates are plotted vs time, the slope of
'tneﬂ line obtained will be;tne ‘true half-life of the strontium activity.
This gave a valus of 31 mimites fr the half-life of the stromtium
R (Fig;;73¢ The decai of'sone'of the individual rubidium samples was
v;'followed for approximately 30 hours. The half-life of the rubidium
"1r9ctivity¢nas b7 houre (Fig. 8) An absorption experiment using
cluminumiﬁbsqrbers*gafg‘1’; Hev as the energy of the positrons present.
i(Fig;,9),’5Tnetcrude magnetic spectrograph showed the presence of
g'eonuersion.eleetrons'as well as positrons. The conversion electrons
could readily be reduced in number by flaming the sample, although
the conversion electron counting rate increased very rapidly as soon

’as the heating ceaseds The enersy of the conversion electrons was
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not measured precisely but from the distribution given by the crude

spectrograph, the energy was estimated as 0.2 Mev. These conversion

81, This rubidium activity is therefore

the 4.7 hour Rbg;. Thus the 29 miﬂute half=1ife bélongs to Srslg

eleetrons:helong to 13 seciKr

~ With protons of'AO Mev energy and above; a 25.5 day half-life
stroh;ium activity was obéefvedz(Fig. 10). The experiment to deteérmine
the mass assignmenfﬂof the sﬁrontium activitvaas performed but no
rubidium activity of half-life longer than a few minutés 6f shorter
.than:a year was observed. This 25.5 day half-life activity has been
tentativelyhassigned to Srs2 from the energy protons neede@ to prd—
duce 1t. The 6.3 hour half-life of Rb- has not been cbserved, If
this 25:5 day half-1ife activity is'SrBz,\there ﬁust exist isdmefism

82

for Rb Sr act1v1ty when passed through a catlon exchange column

.,3(
showed no dlfferenee, in decay curves or in the ratio.of 25.5 day

half«llfe actlvity to 38 hr. half-life act1v1ty, from another aliquot

- 3

~of Sr act1v1ty which Wés not passed through the cation exchange column.
In addition, no other isotopes have been reported which have approxi-
mé%ély this half-life with the correct radiation. characteristics.

It is not éurprising that Rb82 exhibits isomerism, sincé many other
Aoddwodd nuclei in thlS 1mmedLate reglon are known to do so,
. \{“,
The mass relatlons of these 1sotopes are shown in Table I.

ﬁhdiation characteristics of each isotope will be discussed separately.

L

‘
at
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~ Table T
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Isotoﬁe,Charta

86

88

Ee d

Maés No,

79

80

82

83

85

25,54

| stabvle

- 87.
e;';”. 9 I.P T o9

X, 2.7

Stable

Stable |}

6.3 h

KBy |

%a |
K%,y

131954
_ABY

' eﬂpYQB-s

1010y

B

7.5 m -

34 b

KT Y |

| Stable

Stable

| Stable

74 m
B- .

3h

N

Stable

bob B

IT,e~,Y
18m

Stable

ﬁ“:yﬁ

30m
B=sY

Seaborg and I. Perlman, Rev. Mod. Physics 20, 585 (1948).
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RADIATION CHARACTERTISTICS |
38-hour*3r83
_ Measurements on the 270 beta-ray spectrometer have‘shown that

83 hes’pos1trons w1th 1.15 = O .05 Nev energy limlt as determlned by a .
Kurie plet 8 ~ of the spectrum (Efig° 11). Meesurement of the conver-
sien electrons with the 270°"beta-rey spectremeter showed tﬁe presence of
five pairs of lines corresponding teKTandi.epnversion of gamma reys of
0.040, 0.074, 0,101, 0,151, and 0,165 Mev energy. ‘
) The_presence of K x-raYS has bees established by following the
decay of strentium activity through sufficient'beryllium to absorb. |

all particles emitted and fhen_through thie same amount of beryllium

-1

plus sgfficient silver to reduce the intensity ef the K x-rays by
e“facﬁor.of 0.6 (60.41 mg Ag/c;r?)° ,The‘resultiﬁg curves show identif
cal half-lives, and the'pereentage‘diffefence between the two eufves
remains the same throughout the experiment,_(Figo'l2). ,Tﬂe presence
of gamns rays'of 38=hr, halfalife-was noted inllead absorption measure-
ments, but 1t was not-pessible to determlne the energy of these gamma
rays because of the presence of 25 5 day Sr82 actlvityo |

25 5=Day Sr82

Measurements on the 270° beta=ray spectrometer have shown
that sr82 has pos1trons Wlth 3 15 £ 0.03 Mev energy llmlt as determined
by a Kurie p%pt of the spectrum _(Flg° 13)3 Convers1on electrons of
S?gz were observed on the crude magnetie sﬁectrograph;‘but the intensity
of these eleetrens'was\toe low to observe on the 270° betaaray spectro-

meter. The distribution giveniby the crude magnetic spectrograph

indicates at least two lines of conversion electrons corresponding to



S

- gamma~-ray energies of 0.15 and 0.40 Mev., K xX-rays have been identified

by abSorption.meaéurements in aluminum (Fig. 14). A gamma-ray of
0.95 Mev .energy ‘and one gammaéray of 0.15 Mev energy have been
observed by an absorption measurement in lead (Fig. 15), The measure-

mgnts on this isotope were made approximately five Weeks aftéer bom-

-bardment and was consequently- free of all other activities,

L As no rubidium dgughter activity was observed in:th;s_fraction,
the mass assignment is still in some doubt, . If we assume, as is-
probable, that the long range positron belohgs to the rubidium daughter,
the half-life of this daughter, if an unforbidden decay, will be of -
the order of ten seconds and ﬁould not have beén observed'by the
separation techniques used.

28¥ming£e Srgl

Sinee the half-life of this isotope is so short; and the
activities due to sr8 ang Sr83 are always present whenever investiga-
tions of Sr81 are being made, theAuse qf the 270° beta-ray spectro-
meter was not possiblé. Use of the crude spectrometer shows the
presence of both positrons and conversion electrons; the energies
of“which have not been détermined° The presence of K x-rays has
not been‘definitely esfablished alfhough there is some evidence
for their presence, The half-life of this isotope is so short thét

time did not perﬁit a lead absorption measurement for detection of

gamma-rays.

o 107-day BB
-Approximately 4 x 104 counts ‘per minute of this activity have

been isolated from the 38-hour 'Sr83° Aluminum absorption measurements
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“have shown the presence of K x-rays (Fig. 1‘6) o A gamma ray of 0.8 =l’§11evx
energy has been observed in an absorption in 1ead: (Fig. 17) o' The: ' -
activity was too little to use the 270° beta-ray spectrometer, but the
0mde spectrograph has shown phe presence of two lines.of conversion
electrons ‘correSponding_ to gamma rays of 'approxim_a_tely C?.lS and 0.45

Mev ener‘gy.'- No positrons were observed in the sample .but..the sensitivity
~- for detection is poor, ;Assmning no positrons present, the Aratio, con-

version electrons: K x-rayss gamma-rays is 3 x 1072121,
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. . Fg. 1l
Decay of Strontium Activities Produced at

25 Mev Energy‘

A. Gross_decﬁy with 350_cdunts/min-of 65-day Sr85 subtracted
'B. 38-hour Sr°2 . . |
G. 2.7-hour Sr°/®

D.. 70-minute sr8om



ACTIVITY

.
: B
E .
, i
B | \ [ | L L N
12 24 36 48 60 72
HOURS '

MU 848

167241 °



‘ ] - Fig. »2 o _
Yield .of Rb_83 Vs. Time of Separation From Sr83
A, B, G, D, E, F. Rubidium samples showing initial growth
© and little decay during the week of the
gxperi.l.gen_f‘,.‘ A1l sgmplé_s c'przn'ec’tedvfor :
ghe_mica]_. yield,' Samﬁles A& B“c_orre'cted
for‘p'r‘_esenc_e of ‘strontiu.m eontamination.

" G, Yield vs, time curve, slope equals 34-hour half-life.
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| Feg.3
783 sample Showing Growth of Kro>

4. Grquidecaj showigg_gfoﬁth

v'.B..'Neggtivg 6?'Kr83'gfoﬁth‘cur7e;Slope shows 111-minute:
half-life for Kr'>,
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. Fg.s |
Gross Deca& of Bb83 After Initlal Growth Period Is Over

o Uncorrected fdr Chemiéal Yield.

A. and B. Samples éontgminated'by Sr82 and Sr83; Slope

gquals_BO_days, 7

¢, D, E, and F. Samples uncontaminatéd. Slopes équal 95 to 105 days.
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.Fig.»5

Decay of Strontium Activities_?roduced at or Above 60 Mev Energy

A.

Bo

Co

D.
‘Eo

Fo

Extrapolation of 25.5-dgy sr82 tq_béginnipg of experiment.

Extrapolation of 38-hour §r83 to beginning of experiment.

'Comyin§t;op qf curve B and A.

Gross decay curve. B _
A.thour slope due to Rbglg Curve D minus Curve C,

29-mimute slope due to Srgle
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Yield of Rubidium Activity Vs. Time Showing Slope of 22-minutes.

Corrected for Ghemical Yield and Presence of Small Amount of Rbs_3
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o Fig. 7 .
Initial Counting Rate Vs. Time»_for Strontium Samples.

'GOrrected’for Chemical Yield.

A. Gross decay curve,

B. 38-hqur"Sr83:

Ce 3l-minute Sr81
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.. Fg.8 | |
 Rubidium Samples Separated From Srgl. Slope Shows 4.5 to 4.9 Hours.
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Aluminum and Aluminum Plus Beryllium Absorption Measurements on Rb

-As

Be

Co
D,
E.

F.

Fig, 9
81

Aluminum absorption (no bggyll%um”p;esent)

Absorption of partiglés shéwing range to be equivalent to
approxinstely 1.1 liev energy,

Electromagpetié Componegt,¢orr§ct§dfbn“Beryllium.
Aluminum absorption with 800 mg Be/cm?. | |

Krypton K x-rays half th%cknessugquéis_79 mg Al/cm2

Krypton K Xﬁréys corrected for effect of beryllium.
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Fig. 10

Decay of Strontium Acfpivities Pr’odﬁced at or Above 40 Mev Energy

A. 25.5-day Sro?

Be 38"110111‘ Sr83' » o \
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Fig.rll
82 83

Kurie Plot of Positron Spectra of Sr- and Sr

A,
B,

C.

Kurie»plqt of bqth specyra combj_.hed°

E#trapolat§onnof data pertaining to Sr82 onlye

Curve C equals the sguare root.of the difference of the
squares of curves'A’aqd B. The end point.energy is 1.15
% 0,05 Mev. Curve C corrected for 38 hour decay as 12

hrs, were required to take all data.
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Fig. 12

Decay of Strontium ActivitiesdThrough

1876 mg Be/cm2 and 1876 mg Be/;m?dplus 60.41 mg Ag/cmz.

Note percentage difference remains the same throughout the experiment.

A,

Be

82

pegay.through'berxllium c_mly3 ,Gu;ve;resolYes“intq_25.5 day S?

83

and 38-hgur Sr™- curve C. Activity counted is rubidium K x-rays

and gamma=-rays.

Decay through beryllium and silger. Curve also resolves intq

25,5fday Sr82 and 38-hogr‘8?83 curve D, Activity counted is

rubidium K x-rays{in reduced intensity) plus gamma rays.
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Pig. 13

82. AEnd ?oint is 3,15 - 0.03 MNev ehergy.

Initialnpart'of_curye represents gc@iviﬁy_due to Sr83o

Kurie Plot of -Sr

This activity decays with 38 hr. half-life, leaving the

3.15 Mev positron which decays with 25.5 day half-life,
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- Fig ° 114- _
Absorption of sr82 Activity Through Aluminum Plus 1870 mg Be/ em?
A. Total e}_gcfgromagnetic;_co;;_lponent of $r82

B, Rb K x-rays half-thickness equals about 70 mg &1/cm®.
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Fig. 15
absorption of Sro? Activity in Lead
A, 0.15 Mev-ggymg-;af (half-thickness is 208 mg P?/cmz)

B. 0.95 Mev gamma-ray (half-thickness is 7.3 gm Pb/cmz).
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A

G

&

Alumimum and Aluminum Plus Beryllium Absorption Measurements On Rb

4.
B.
C.

D,

E.

Fo

‘Fig. 16
_ 63

Conversion eigc@rons of 0,15 and 0.45 Mev,energy.

Krypton K X-rays

Krypton K x-rays corrected for the effect of the beryllium.
Absorption in gluminumiplus 188 mg Be/cmz.'vElectromagnetic
-compogent of Rb83.

E;ecpromagnetig componént corrected for the effect of the beryllium.

Absorption in aluminum only.
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