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NOTE ON THE Pt AND Hg MASS-197 ISOMERS
‘A. J. Hoverfield, H. T. Basterday,’ and J. M. Hollander

Lawrence Radiation Laboratory ' -
University of California
Berkeley, California

August 1964

"Abstract

The decays of ftl97’ Ptl97m) 197 197

Hg and Hgl97m into the levels of 79Au
have been examined with use of semiconductor detector spectrometers, Gammé-ray
spectra were recorded with lithium drifted'germanium detectors, and internal
conversion coefficients were measﬁred with‘an electron-gamma spectrometer employ-

ing both silicon and germanium detectors.

These conversion coefficients were determined: the 191-keV transition

I+

in Aut?T following PtY77 decay, e, = 0.69 % 0.07, K/L = 5.2 £ 0.6; the 346-keV

K
transition in pytdTm ee = 3-9°% 0.k, K/L

1.8 £ 0.2. The 191-keV transition
is interpreted as having multipolarity M1 + (~28%) E2, and the 346-keV is an Mb.

Details of the decay schemes are discussed. From the observed decay

197 ang peo™m

patterns of Pt , spin assignments 1/2- and 13/2+ are made for these

isomers, respectively. The spin of the 268-keV level in Aul97 is inﬁerpreted as
3/2+, consistent with the "core-excitation" interpretation of these levels by
Braunstein and de Shalit.:

197

at 155 keV was hot confirmed,
197m

The repofted existence of a level in Au
and a reported weak LO7-keV fadiat;én:from the decay of Hg lﬁaslnot ébserved.
| The absolute tranéition probabllity of the 262 keV E2 radiatién connect-
ing the 279 keV (5/2+) and 77 keV (1/2+) states is discussed, within the frame- "

work of the de Shalit model and also.that of Kisslinger and Sorensen.

-This work was done under the auspices of the U. S. Atomic Energy Commission.

‘TOn leave from Oregon State Univeréity, Corvalis, Oregon.
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1. Introduction

*»

a7

The low-lying energy levels of 79 are well-known as the result.of .

studies of the decays of 18-h 78Pt197, 65-h: 80Hg197; 2hah Hglgzé and also
197

from studies of particle inélastic scattering on Au

97

The six known levels
in Au? | below 600 keV have been discussed by Braunstein and de Shalitl) in
terms of two‘intrinsic single proton states, d3/2 (ground) and hll/2 (409 keV)
plus a quadruplet (1/2, 3/2, 5/2, 7/2) arising from the coupling of a 2+ core--
exg?ﬁation w;th the d5/2 proton. This situation is represented injfig. 1.

The experiments describea herein were motivated by the'following con- -
siderations: 1) as poinfed out By Artnag), doubt has been cast on the assign-
ment of spin 5/2 to the 268 keV level as a result of the recent measurements
by Joshi et alf5) of the'internal conversion coefficient of the l9%-keV transi-
tion. The value obtained b& these workers, 2.0_i 0.5; is considerably higher
than the theoretical.valueh) for a pure Ml tfansition, 0.79, and suggésts that
the l9i-keV‘transition has EO admixture and therefore that the 268-keV state
has spin 1/2 rgther than 5/2 as previously fhought. 2) A recent papé} by
Griesacker and Roy5), reporting the results of beta-gamma and gamma-gamma

196

coincidence experiments on neutron irradiated Pt (enriched),'has suggested

197m

a more complicated decay scheme for Pt197 and Pt than had previously been

accepted, and also a new level in Aul97 at 155 keV was reported. 3) The
| 197m

f

multipolarity of the losmeric transition in Pt had not beéh definitely

established.

Accordingly, we have studied the decays of Ptl97, Ptlg?m, Hgl97, and

Hgl97m in an effort'to shed further light on thesg,questions. Briéfly, we
’have (l&:found the 191-keV transition to be an’Ml-EQ, not an M1-EQ, mixture;
(2) estabiished the multipolarity of the 346-keV transition in Ptl97m to be
M4; and (5) shown that the spin of Ptl97 is 1/2. However, we do not éonfirmﬁ\

“the reportedj) existence of a level in A7 et 155 keV.
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2. Experimental Procedure and.Instrumentation

 Samples of 18-h. Pt197 and 97-minute Ptlg?m

196

in the G. E. reactor at Vallecitos,

b

were prepared by the neutron
irradiation of isotopically enriched Pt
California. An average thermal flux of 1.8 X 10t n/ém?-sec] was used, with a

slow/fast neutron ratio of 7.3/1. Chemical purification of the platinum from

gold (principally_Au199) was done by extraction of the gold into amyl acetate,

following dissolution of the sample in aqua regia. A portion of the Pt fraction

was liquid-depositéd on to a gold-coated mylar source backing for‘électron_and
gamma. counting; the Au fraction was examined only in solution for the gamma

197m

spectrum. Samples of 2UL-hour Hgl97 and 65-hour Hg 2 were prepared by irradia-

tion of gold metal (Au197) with 15-MeV deuterons in the L.R.L. 88-inch cyclo-
. tron. Carrier-free Hg sources were obtained by distillation of mercury from .
the gold target at ~ 800° C in a quartz vessel on to a water-cooled gold disc.

A 2-mm circular collimator defined the area of the Hg deposit..

Gamma ray specfré were observed with a liquid-nitrogeh—cooled lithium-

. , 5 A
drifted germanium (Ge(Li)) detector of dimensions 4 ecm™ Xx. 7 mm deep, coupled to

a low-noise preamplifier-amplifier system designed by Goulding and Landis ’7). .

‘

The detectors and the associated electronics were all fabricated at'this_Labo;
ratory8)‘ Interﬁal conversion coeffiéignts were measured with an electron-
gamma spegtromefer, designed for this purposé, which utilizes Si(Li) and Ge(Li)
detectors for quantitative measurement of the electron and gamﬁa—ray.spectra,
9). '

respecti?ely Dimensions of the detectors in this apparatus are:  silicon,

2 2
1 cm2 X 3 mm; germanium, % cm X 5 mm.

E

. . , 4 .
- Obtained from Stable Isotopes Division, Oak Ridge National Laboratory, Oak
Ridge, Tennessee. Isotopic analysis of this material was: P£190 < 0.05%,

pe192 < 0.05%, Bt'" 6.57, p¢!90 26.18%, P90 65.556, pt9® 1.70%.

-
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The performance of the gamma-ray spectrometer is illustrated in fig;'2.

In this spectrum, a half-width of 2.3 keV is obtained for the 122~ and 136-keV

photons of 0057. Figure 3 shows the electron and gamma spectra of the 279-keV

transition in HgQOB, recorded with the cohversion—coefficient spectrometer.
In this spectrum, resolution of the electron side of L.2 keV, and that of the

gamma-ray side is L.6 keV.

3. Gamma Spectra—pPt Y ana pt™o 1™

96

Subsequent to a 4-hour irradiation of enriched Ptl , a series of

gamma spectra of the Pt-fraction -was: recorded with the 2 cn’ Ge(Li) detectoi;.
The multi-channel analyzer was programmed to record the spectrum for 56-minutés,
print out, and re-cycle. This was continued for a period of 9,hours._ The first
50 minute spectrum, taken about 3 hours after the end of irradigtion, is shown
in fig. ta. TFigure Ub shows a spectrum, started approximately 12 hours after the

end of irradiation, and run for 15 hours. In fig. 5, the intensities of the

197

major peaks are plotted as a function of time. The known half-lives of Pt

(18 nr) and-Pt197m (~ 97 min) are clearly distinguished, with no evidence of

19m

compound decay. The 279- and 346-keV photons arise from Pt decay; the

77-, 191- and 268-keV photons arise from p o7 (g.s.) decay.
Other, weaker, photons observed in the early spectra include the 246-
and BlY—keV photons of 30-minute Pt199 (produced from Ptl98 in the target mate-

rial) and the 99- and 130-keV photons of pg oo (produced from Ptl9h).‘ In the

latei spectra, the 158- and 208-keV photons of Aul99 and the 293- and 328-keV
ok |

photons of Irl¢vuare observed in low intensity from these impurities.

The intense 155-keV gamma ray reported by Griesacker and Roy5) as
197m '

arising from the decays of Ptl97 and Pt is not observed. From thé spectrum
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of fig. ka, an upper'limit to its intensity can, be set as O.5%;of the 191-keV -

l - . . . .
97 or as 20% of the 279 keV photon . of Ptl97m. A similar situation

Our-Ptl97 * 19Tm

rhoton of Pt
applles with the 202- keV gamma ray reported by. these authors

spectrum shows that the 1ntens1ty of the '202-keV photon is less than ~ 5% of the

.97

279-keV photon in Pt decay, whereas the spectrum of Grlesacker and Roy

~ indicates that the 202- keV gamma is stronger. than the 279-keV gamma. It is -

possible that the 155- and 202-keV gammas reported by Griesacker and Roy were
199

in reality due to the prominent 158- and 208-keV gammas of Au™””, which would

have been an impurity in their source since a radio-chemical separation was
not performed in their experiments. In fig._6 we show for comparison the

gamma spectrum of the gold chemical fraction from our "Ptl96" + n irradiation;

199

the prominent radiations of Au -are obvious.

A very weak 358-keV gamma-ray of unknown origin was ‘also seen in our

- early gamma spectra; it decays with a ® 50 minute half-life. .

_ : , 1
Table 1 summarizes the gamma-ray data on_Ptl97 and Pt 97m. Included

197m

in thls table 1s the- 55 keV E2 transition of Pt found ‘by Sehgal and Emery )

- This trans1tlon ‘'was not observed in our photon spectrum because of its large

conversion coefficient e/y ~ lOO)r

197 19Tm

s Gamma Spectra-—Hg and Hg

A series of timed gamma spectra was recorded of the purified Hg frac-

197

tlon from the Au + d bombardment, in a manner s1m11ar to that of the Pt

97 197m

experiments. Flgure 7 is a reproductlon*of “the. Hg spectrum. All

photon lines seen in this spectrum decayed with:single periods (the 22-hour -

197m

half-life of Hg or the 66-hour half-life of Hgl97) except for the weak

263-keV line, whose assignment is uncertain. Figure 8 shows the decay curves

[
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of Ehe various gamma-ray lines, and Table 2 contains a summary of the pﬁoton

intensity data on Hg ! and Hgl97m.,

It 1s interesting to note that, in spite of many previous investigations

of.these iosmers, the 268-keV gamma had not been reported in the decay.of 66-

1 » | |
hour Hg o1 ll). The Ge(Li) spectrum of fig. 7 clearly shows its presence, and

the decay curves of fig. 8 confirm its 66-hour half-life.  In the decay of
197m o

22-hour Hg , the weak 202-keV gamma-ray had‘previously been unreported.

‘A few words may be statedabout the L4O7-keV ML crossover gamma ray in

ul97 that has been reportedlB).

in Hg197m

A We find no evidence for thié gamma rgy eilther

or Ptlg?m decay, and our data allow the following upper limits of

1

its intensity to be set: ‘
3 197m ‘ | -
from Pt decay: I1(409) / I(279) < 0.04;

from Hg? ™ decay: 1(409) / 1(279) < 0.001.

N

5. Internal Conversion Coefficients

Measurements were made of the K- and L- internal conversion coefficients

197Tm

of the 101-keV transition of Pt~ decay and of the 346-keV transition of Pt

decay. The eiectron-gamma semiconductor spectrdmeter_used for these measure-

9.

ments has been described elsewhere Essentially, this device contains Si(Li)

'aﬁd Ge(Li) detectors for observation of the electron and gamma spectra, respec-

tively, and the system is calibrated for quantitative measurements by use of
several well-known conversion coefficients.

The conversion coefficient is determined from the following relation-

ship:
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where Ag 'is the area under the.gohversionveleCtron peak:
| Aq,iis%theJafea under the-cofresponding;gammg-fay péak. o .
'q.Y"(E'V)/T]'e(Eé) is the ratio of detector efficiencies of the Ge and>Si
. detectors for the relevant photon and electfogvenergies. The
normalized efficiency curves ére given‘iﬁ reference 9.
The five previously reported‘measurements of the K- conversion coef-
sicient of the 191-keV transition in e (sumarized in Table 3) show a
spread'from 0.65 tO 2ﬂ5' The thebretic?l K-conversion coefficient of SLivh)ﬁ_
for an M1 traﬁsition'of this energy is 0.95; and that for an EE transitioﬁ'is

197

0.185,, According to the interpretation of the Au levels as represented in
fig. 1, the 191l-keV transition can be M1l or an M1-E2 mixture:. Thﬁs, it is sig-
nificant if fhe true value of this conversion coefficient is established to be .

higher than O. 95 because thls would 1mply EO- admlxture in the 191 keV +transi-

tion, “and: thus the spin. of the 268 keV level would have to be a351gned‘as 1/2 +

in contradlctlon to the model of Braunstein and de Shalit (fig. 1)~

197 + 19Tm

The appropriate portions of our Pt™ electron and gamma spectra

are shown in figs. 9a and 9b. From these and similar spectra the data of Table~

L were obtained. Comparlson of the experlmental conversion. coefflclent 0.69
0. 07, with the theoretical values’ of SllV ylelds the result that the l9l keV
transition is an_Ml-EE-mlxture with 5) ;.9% E2 admixture. The K/L ratlo{
512 tlo.é, indicates a 22 x ll% E2 admixture. This result is Eonéiétent with
the assignmenf*qf the 268-keV level as 3/2+ and.thuslwith the core-excitation
interpretation of the Au197'1evels_as givén by Braunstein énd de.Shalitl). 4
In Table 5 are given the data. for the }h6.—keV transition oAf_ Ptl97m |
decay. The expefimental'values, € = 3.97i O.h and K/L = 1.8 £ 0.2, clearly
establish the multlpolarlty of this tran31tlon as M4 since the theoretical Mh

values ) are B (Mh) = . 2, K/L 1.75.

e rra—_ s 2y o

S VT
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6. Beta Decay of the Mass-197 Isobars; Spin Assignment of Ptl97

It is of inter@sﬁ to compare the decay properfies of the isomers of

197 197

Ptl97 with those of the Hg isomers. The Hg ground-state, with a meésuied

spin 1/2 ), and Pl/2 a551gnment decays to the TT-keV level (98%, log ft = 5.9)

and to the 268-keV level (2% log ft = 7.0)11). From our experimental upper

limit on the 1nten51ty of the 279- keV gamma. ra& in Hg 191 decay (see Table 2),
we can set an upper 1limit for electron—capture to thev279-keV state‘ést.OQE%.
This corresponds to a log ft lower-limit of 8.9, which is consistent with the
accepted intérpretation of this tranéifioh as a "Al =2, yes" type; | |

197

The situation with Ptl97has not been clear. The Pt ground state has

variously been a551gned spln 1/2 or 5/2 Most recenfly, the .value 3/2 has been

adopted, from an analys1s of existing datall).. This choice was based on the

197

decay and its interpre-

15)

réported observation of a weak 279-keV photon from Pt

tation as arising from a weak beta branch of py 2T to the 279-keV (5/2+) level
197

support neither this observation nor its interpretation. The

197

Qur data on Pt
radiation from P which had:been reported15) as' "279 keV" is seen from our
gamma,spéctra actually to be the 268-keV crossover gamma-ray. The 279—kéV
gamma—fay that is gbser#ed in our spectra decays with the 97—minuté half-life
of pttoM™ not‘with the 18-hour helf-life of Pt™2', and it is possible to set
a quite small upper limit on its intensity in Pt197 decay (see Table l). From

197

this upper lﬂnit we calculate an upper limit for beta decay of Pt to the

,279-keV level in Au 197 as O. 013%, which corresponds to a log £t value > 9.7.

This log £t limit 1s consistent wilth the interpretation of the beta decay branch

to the 279 -keV level as a "AI = ; 2, yes" type (same as the correspondlng Hg 197

transition). Therefore it appears. that the correct assignment for the Pt197

grdund—state is 1/2-,.as it is for Hgl97.
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With the‘pl/e_assigqment for the Pt197igroundfstate end the known multi-

polarities of the 53 keV (E2) and the 3L46-keV (ML) cascade‘transitions, the iso-
meric state is assigned as 13/2+ (113/2).

It is possible from the observed gamma-ray intensities to calculate the

197m

ibeta decay branching of Pt with use of the following relationship.

- 1 o
% B = oy o €3u6) X 100
Lt AT e )
; 279y 219
= L X 100
14 100(L + 6.7)
21(1 + 0.3)

3.4 1%

The oohversion coefficient.of the 546-keV transltion used for‘this caloulation

is essentially our measuredvvalue (corrected for M, N..,converéion) and ﬁhatlused

for the 279-keV transition is an estlmate based on the aséumption_of anlMl-EQ

transition with ~25% E2 admixture. o
A similar calculation for Hgl97m, made with use of the relative inten-~

sities of the 16L-keV and 279-keV gammaé and the theoretical M4 conversion coef-

ficient for the loh—keV transition, yields the fesult that the'elocﬁron capture

197Tm

branching of Hg - occurs in 6.8% of the decays. An independent calculation

using the relative intensities of the 130-keV and 279-keV gammas yiélds the wvalue

6.5.

et e 4 2 i £ gAY Ow Mt o Xa
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7. Discussion ..

197 197

Figure 10 shows the decay schemes of the Pt and’Hg isomers.  Nét
shoﬁn in this figuref}is tﬂe 7/2+ level of Aul97 at 548 keV, since this state
is not populate@ by their decays. h

The present data have suggested some simélifgéaﬁions in the mass ié%
level scheme. In particular, the ground-state épin and parity assignment of
78Ptl97 appears to be the same as that of 80Hgl974(i/é-) and the two corfespond-
ing isomeric,states also have the. same assignment,(13/2+) and decay patterné.

| Fairiy well established‘is tﬁe existence of the quadruplét of excited
states in Au197 with spins 1/2, 3/2, 5/2, and 7/2 (even parity). As mentioned
earlier, Braunstein and de Shalit;) héve proposed the simple model of a one-
phonon execitation coupled to the d5/2 particle state to describe the predominanf
features of this quadruplet. The'modél is able to account for the small magnetic
moment of the 77 keV (l/2+)_state and also to correlate the observed transition
probabilities from the oné—phonon states to the ground state.

One additional piece of information obtained in the study reﬁortéd here
derives from the observatién of the 202 keV fadiation that connects the 279 and
77 keV states. The measured relétive photon intensity of this transition, which
must be an E2 if the state assignments are correct, allows one to calculate the
absolute phbtoﬁ transition probability; The resulting value méy be compared with
predictions of gpecific nuclear models.. |

From the measured photon intensities (Table 2) together with the known

half-life of the 279-keV state (1.6 x 1o'll.sec) and an estimated conversion coef-

ficient of the 279 keV transition (0.3), we calculate the absolute transition

pfobability of the 202 keV E2 photon to be 4.9 x 108 sec-l. The single proton °

transition rate, calculated from the Moszkowski formula with a = 1.2 X lO-l5cm

8

instead of 1.45 x lO_ljcm is 0.29 x 10 sec_l. Thus the observed E2 transition
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probablllty between the’ 5/2+ and. l/2+ states of the - quadrnplet"'iS'more than an

order of magnltude greater than .the single partlcle rate -On the other hand; the'

results of & preliminary calculatlon of B(E2) by Thankappan and Rasmussenl7) made

18)

with use of the wave functions given by de Shalit for the nearly pure 4

5/2‘

phonon states 1nd1cate that this E2 tran51tlon probablllty would be about one-
third the s1ngle-partlcle value. Thus there appears to be_a dlsc:epancy_between
our experimental result and the de Shalit wave-functions.

In a generalized theoretical treatment of the energy levels and moments

of spherical nuclei, Kisslinger.and Sorensenl9) have included a description of
the levels of 791&11197.4 In their modei, the l/2+ level at T7 keV is composed of -
about 92% s 1/2, 3% 4 5/2 + phonon,; and Wb q 5/2 + phonon, and the 5/2+ level at

279 keV is made up of about 2% 4 O.l% 5/2 + phonon, 7&% /2 "+ phonon, and

%2’
8% 51/2 + phonon. It is likely that this descrlptlon could better account for

the large observed B(E2) / than the simpler "core-excitation” model because

5/2 - 1/2

here there is a contribution to the E2 transition rate from 5/2(s

1/2(s

l/2+ phonon) -

which would be expected to be a fast transition.

/>’

It is interesting to point out that both the- Klssllnger and Sorensen model -

and the de Shalit model predict magnetic moments for_the 77 keV l/2+ level that
are small, and close to the experﬁnental value. Thus in this case it appears
that the E2 tran31tlon probability may provide a more sensitlve test of the two

models than the magnetic moment.

e ez e T e

- e e o
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" Table 1

5197

Photons of Pt and Pt

197Tm

. UCRL-11607

vdecay.

| Energy (keV)
B
| 191.4
268

279 (nbt*seeﬁ)

Ptl97m

' 52595a

(130)°
SO | 202

279

3L6

Relative Inténsity
33 3

-100

-3
H+
—

100

%L-subshell converswon electrons observad by Sehgal and

Emery )

bPhotons of this E3 transition not seen because of large

conversion coefficient (e/y ~ 25).

B erae = CIP RPN

S

P
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. Table 2

197 9

Photons of Hg and Hgl decay

Energy (keV) Relative Intensity o

197

77
191" , 100
: 268 . 7.6 £ 0.7

279 (not seen) <2

Hgo ™ 134 . 100

i+

165, 095 0.1

H

202 | 0.23 % 0.03

I+
-

279, 15.7 ¢

prsep— L

e e

it

R ST erep—
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Table"5

Reported values of the K conversion coefflclent of - -
the 191- keV tran51t10n in Au

€ . Reference e

'0.65 % 0.15 - 15
1 0.90 £ 0.10 13

14

2
o
-3

2.5 ‘ 15

AT T R 5 B Py, e At ot




Table y. K-conversion coefficient and K/L conversion ratio of 191-keV

Y

transition in Aul97

UCRlsll607

Run '_'AK/A.y e = (@) /A K/L =
’ o % Ty ' Ay
By e Ay
1 3.1k 10.705 5,87 4.95
2 '1 025 0.633 672 5,67
3 ~ }.200 f p.7u2 L., 78 4,0k
4 1,149 0.710 6.25 - 5.26
5 1088 0.672 6.5k 5.52
6 1 Oﬂl 0.649 6.68 5.6L
T 1 1oh 0.682 = e ———
€ = Q.69¢o.o7 5.éto.6

( )Gamma -ray and electron eff1c1ency valyes were taken from Figures 6 and T of

Reference 9
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Table 5, K-conversion coeff1c1ent and K/L uonver51on ratio of 3%6-.eV

transitlon in E%

an ) :AK/AW.'vA

| P
|21

_ (a)m |

. »j’,. -

AK/AL It

A g

s

S 3.71
h.29

3.940.1

2,31

L.75

1.80

2,16
1.6k
1.68

1.8%0.2

(a )Gamma-ray and electron efficiency values wel'

Reference 9.

> taken from Figures 6 and TZOfZ

N

C ——
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Figure ‘1.
Figure 2.

Figure 3.

Figure ha.

Figure Qa.

Figure 9b.

Electron spectrum.Of‘samplé containing Ptl97 and Pt

=17~ ‘UCRL-11607

Figure Captions

197

Energy levels of Au arranged according to the "core-excitation

model of Braunstein and de Shalit (reference 1).

. 5 .
Co57 gamma-ray spectrum taken with 2.cm X 7 mm deep Ge(Li) detector

system.

205 )

Electron and gamma-ray lines of the 279-keV transition of Hg
recorded with the conversion-coefficient spectrometer.

197m

1
91 and Pt Oy

Gamma-ray spectrum of sample containing principally Pt
. 2 : '

observed with 2 cm X 7 mm deep Ge(Li) detector system. This spectrum,

the first in_a series of sixteeﬁ, was recorded 3 hours after end of

irradiation

. Gamma spectrum No. 16 of series of fig. la, recorded 12 hours after

end of irradiation

Decay curves of the various gamma-ray lines of Pt197 and Ptl97m shown

in figs. la and Ub.

199

Gamma -ray épeétrum of Au , Observed with 2 cm? X 7 mm deep Gé(Li)

detector syétem.

197, y 197m

Gamma-ray spectrum of sample containing Hg , Observed

with 2 em’ x 7-mm deep Ge(Li) detector system.

197 19Tm

Decay curves of the various gamma-ray lines of Hg and Hg

shown in fig. 7.
197m

, recorded

with 1 cm? X 3 mm deep Si(Li) detector of the conversion-coefficient

. spectrometer.

.~

Gamma-ray spectrum recorded simultaneously with the_elecfron spectrum
of fig. 9a by the Uk ¢m2 X 5 mm deep Ge(Li) detector of the conversion-

coefficient spectrometer.
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Figure 10. - Decay scheme of-the A =197 isomers:of Hg and Pt. The-7/2+ level

in Au

197

, aﬁ_548.kev_is not shoﬁn»in'this figure.
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(d3,,,2+core excitation)

7/2 +
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3/2+

/2 +

548 keVv

(Pn2)nz2- 409

279

268

77

(43/2) 372+ rrrrrrrrrrr7 777770
79Au 197

MUB-3888

Fig. 1



=-20-

UCRL-11607
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Co%7 gamma spectrum
Ge (Li) detector
(2cm2 x 7mm deep)
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Channel
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Fig. 2
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[ Hg2?%%electron spectrum Hg203 gamma spectrum
- Si (Li) detector N Ge(Li) detector 1

(lecm2X3mm deep) <. (4cm2%x5 mm deep)
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Channel number ’

MUB-3717

Fig. 3
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spectrum | g
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Intensity (arbitrary scale)
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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