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ABSTRACT

95 o7

An investigation of the decay schemes of Tc”” and Tc has been made by
using high-resolution conversion-electron spectrographs, gamma=-ray scintillation
detectors, and coincidence techniques.

95

In addition to the 38.9-kev isomeric tramsition in Tc””, eight transitions
9, 20%4.2, 583.9, 763, T67.9,
784, 788.0, 822.5, and 837.3 kev. A decay scheme is proposed.

The isomer of Tc97 has been shown to decay by a single M4 transition of

of the following energies have been assigned to Mo

96.5 = 0.1 kev. The experimental K:L:M relative conversion-electron intensities

for this transition are 1 : 0.48 : 0.13.

Work done under the auspices of the U. S. Atomic Energy Commission
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INTRODUCTION

95

The energy levels of Mo”” populated by the decay of the 60-day isomer of

Tc95 have previously been studied by Medicus, Preiswerk, and Scherrerl and also
by Levi, Papineau, and Saunier.z .The work reported in this paper-is based
principally on the results of high-resolution conversion-electron spectroscopic
studies, suﬁplemented by gamma-ray scintillation spectroscopy and coincidence
work. In addition to the transitions reported by the previous authors, several

new transitions have been observed.

3 97

Cork, Brice, Schmid, and Helmer- have reported that the istmer of Te

decays through a 90.2-kev E3 transition and a 99.2-kev M4 transition analogous
99m '

to Te . The results of the work reported herein 4o not confirm the work of

Cork et al., but show that the isomer decays by a single M4 transition.

Instruments and Experimental Procedure

High-resolution studies of long-lived accelerator-produéed isotopes are
very difficult because of the small amounts of activity that can be produced.
In this work we have been able to make reasonably large amounts of the 60-day

95 and the 90-day isomer of T097 by bombarding natural molybdenum

isomer of Tec
with the intense 7.4-Mev deuteron beam of the Livermore A-U48 accelerator.
Chemical processing of the target was delayed - 3 months to allow the
shorter-lived activities to decay. The target was dissolved in a solution of
HC1 and HNO3 and evaporated nearly to dryness. The precipitate that formed was
then digested in a small volume of HI\IO3 50 that the bulk of the molybdenum
would precipitate as molybdic acid. After the solution was cooled to reduce
the solubility of the molybdic acid, the supernatant liquid containing most of

the technetium activity was removed. The molybdic acid precipitate was
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dissolved and reprecipitated three times in order to obtain the remaining
technetium occluded in the precipitate. The technetium was then sgparated
from the reméining soluble molybdenum by use of an anion-exchange separation.5
The technetium obtained in this manner was mass-free. Most of the activity
was used to prepare a source for the conversion-electron studies. This source
was prepared by cathodic electrodeposition of the technetium activity onto a
0.010-inch platinum wire. The remaining activity was usé€d to prepare sources
for the gamma-ray analysis.

‘The gamma-ray spectra were obtained using lxl-l/2~inch and 3x3-inch
cylindrical NaIl (T1l) scintillation crystals in conjunction with a 100-channel
pulse-height analyzer. The gamma-gamma-ray coincidence measurements were
performed with a coincidence circuit having a resolving time of 2 microseconds.
In each coincidence experiment the chance coincidence spectrum was subtracted
from the observed coincidence spectrum.

The high-resolution conversion~-electron studies were performed on two
permanent-magnet spectrographs with magnetic fields of 99 and 350 gauss.

These spectrographs are very useful for studying long-lived activities, since
the photographic emulsion used as a detector can integrate the line intensities
over a very long period of time., For the very weakly converted high-energy
transitions an exposure of one month was required.

vTc95 Gamma-Ray Spectra

Spectrum A of Fig. 1 illustrates the singles gamma-ray spectra taker with
the 1x1-1/2-inch Nal crystal. In addition to the XK x-rays, gamma rays of 20L,
580, 820, and 1040 kev were observed. The 820-kev peak was the only one that
appeared to be complex. All the gamma rays decayed with a half life of 61%2
95m, which
7 Medicus

days. These gamma rays were therefore assigned to the decay of Tc
has been previously reported to have aihalf life of about 60 days.
et al.l have reported gamma rays of 201, 510, 810, and 1017 kev, but did not
observe that the 8l0-kev gamma ray was complex. The K x-rays decayed with a

half life longer than 60 days, indicating the presence of the 90-day isomer of
o7
Te” .
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Fig. 1. Singles and coincidence gamma-ray speiutlif; of Tpgsm.

Curve A - Singles spectrum.

Curve B.- Gamma-ray spectrum in coincidence with
204-kev gamma ray.

Curve C - Complex photopeak not in coincidence with

the 204-kev gamma ray.



UCRL-8636

-5~

95m

Table I summarizes the gamma rays of Tc that were observed and their

corresponding relative intensities, The intensities given.represent an average
of the intensities obtained by using lxl-l/2—inch and 3x3-inch cylindrical NaIl
(T1) scintillation crystals. The photopeak efficiency curves of Kalkstein and

Hollander8 were used for the lxl-l/Z-inch crystal and the photopeak efficiency

curves given by Heath9 were used for the 3x3-inch crystal.
Table I. Gamma rays of Tc95m
Energy
(kev) Relative intensity
K x-rays 1.6 £ 0.4
204 = 2 1.8 002
580 £ 6 1.0
820 + 10 1.45 £ 0.15
1040 = 10 0.10.% 0.02

95

The relatizg intensity of K x-rays due to Tec was distinguished from the
K x-rays of Tc97‘by resolving the decay curve of the K x-rays taken over a
period of one year,

The results of the gamma-gemma coincidence measurements can be summarized
as follows: '

(1) The 204~kev gamma ray is in coincidence with the high-energy side of
the 820-kev complex photopesk, spectrum B of Fig. 1. It was found by gating on
the 20k4-kev peak and comparing the coincidence spectrum to the singles spectrum
that 53i5% of the 820-kev peak was in coincidence with the 20k4-kev gamma ray.
This gamma ray, then, has an intensity of 0.77+0.08 relative to the 580-kev
gamma ray.

(2) The energy of the gamma ray in coincidence with the 204k-kev gamma ray
is 840%£20 kev and appears to be a single gamma ray when the peak width is com-

137 and the 1064-kev gamma ray of Bi207.

pared to the 662-kev gamma ray of Cs
After subtracting out the contribution of the 1040-kev gamma ray from the singles
spectrum (using the 106L-kev gamma ray of Bizo7 as a standard) and then subtract-

ing the coincidence spectrum from the resultant singles spectrum, one obtains
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a complex peak at 800120 kev, spectrum C, Fig. 1. This complex peak has a half
width about 20 kev greater than that of the 840O-kev gamma ray.
(3) The 580-kev gamma ray is completely in coincidence with the 20hk-kev
gamma ray. '
(4) The 580-kev and the complex 820-kev gamma rays are not in coincidence.
(5) The 1040-kev gamma ray is not in coincidence with any gemma ray.

95m

Conversion-Electron Spectra of Tec

Tables II and III summarize the conversion-electron work. Because of the
small differences between different L- and M-subshell binding energies, the
subshell of conversion for a particular transition could not be determined
uniquely. The final transition energies are determined from the K-conversion
electron lines, by use of the binding energies given by Hill, Church, and
Mihelich.lO The relative electron intensities were determined by taking a
densitometer tracing of the emulsion, relating photographic densities to
relative intensities by the method of Slﬂtisll and also by visual comparison
of the conversion-electron lines to standard exposed emulsions. The intensities
so obtained were corrected for the different geometries and photographic
blackening efficiencies. For the first three electron lines in Table II, the

relative intensities were difficult to estimate, since the lines were rather

diffuse and in a high background.

Table II, Conversion-electron lines of Tc95m (99-gauss spectrograph)
Electron energy Shell of - Transition energy Relative electron
(kev) conversion (kev) intensities

17.88 % 0.1 K? 38.9 0.1

36.19 +'0.4 12 38.9

38.44 £ 0.4 ' 38.9
184.2 % 0.2 K 204.2 £ 0.2 - 100
201.3 + 0.2 L 204.2 13 £ 2
203.7 £ 0.2 M 204.2 Lo+ 1

a. Internsl conversion occurs in technetium; lines not so designated occur
in molybdenun,
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Teble I1I., High-energy conversion-electron lines of Tc95m(350~gauss spectrograph)
Electron energy Shell of Transition energy Relative electron
(kev) conversion (kev) intensities

563.9 + 0.6 K 583.9 £ 0.6 100
580.8 = 0.6 L 583.9 13 £ 2
743 % 2 K 763 2 ~1
747.9 £ 0.8 K 767.9 £ 0.8 . 51
764 £ 2 K 784.0 £ 2 ~2
768.0 + 0.8 K 788.0 £ 0.8 14 £ 2
785 % 2 L 788.0 ~2
802.5 = 0.8 K 822.5 % 0.8 61
817.3 £ 0.8 X 837.3 £ 0.8 4o £ 4
834.5 £ 1.6 L 837.3 bt 1
Positrons

Since the 510~kev: annihilation-radiation photopesk was masked by the
intense 580-kev photopeak, the relative number of positrons to a particular
gamma ray could not be determined directly'by comparing the relative gamma-
ray Intensitiés. However, the ratio of positrons to the 580-kev gamma ra&
was obtained in the following manner. The 510-510-kev annihilation radiation
coincidence counting rate (A) in the technetium sample wss determined.
According to the previous coincidence work, there will be no complication due
to other gamma-ray coincidences. - From energy considerations it can be shown
that the 580-kev gamma ray and higher-energy gamma rays cannot be in coinci-
dence with positrons. Levi and Papineau have determined from (p,n) thresholds
that the available energy for electron capture for the isomer is 1.73 M.evo12
Since the 580-kev gamma ray is in coincidence with the 204-kev gamma ray, and
it is to be shown (later in this papér) that the first excited state is at 204
kev, the 580-kev gamme ray must depopulate a level at about 784 kev. From the
QEOCO the highest energy level that can be populated is 710 kev. Therefore
the 580-kev gamma ray and the higher~-energy gamma rays observed cannot be in

coincidence with positrons. With the same geometry, the 510-510-kev



UCRL-8636
-8-

coincidence rate (B) was measured for a Na22 sample. Both samples were
surrounded by an appropriate thickness of aluminum to stop all positrons.
Then the singles counting rates of both samples were determined, which gave
the sum of the 510- and 580-kev gamma rays counting rate (C) in the technetium
sample and the 510-kev annihilation-radiétion counting rate (D) in the Na22
sample. The number of positrons relative to the 580-kev gamma ray is then
given by

AD

B+ _ 1/2
580 T8¢ - AD) *

The ratio of positrons to the 580-kev gammé ray was found to be
0.010+0.003. The number<of positrons relative to the 204-kev gamma ray is
then 0.0056%0.0018. This ratio differs appreciably from the value of l.lxlO--3
relative to the 20k-kev gamma ray reported by Levi, Papineau, and Saunier.2
Using the value of 1.6 for the K x-ray intensity relative to the 580-kev gamma
ray, a fluorescence yield of 0.73yl3 and a L/K capture ratio of O,ll,lu one
obtains an estimate of the positron-to-electron-capture ratio of 0.41+0.16%.

This value agrees with the value of Ooh% reported by Medicus et aiol

Energy Levels of Mo95

The 38.9-kev transition is highly converted, and from the energy spacings
of the K and L lines it is clear that the Internal conversion occurs in tech-
netium and not in molybdenum. These facts strongly suggest that this transition
corresponds to an isomeric transition in technetium. The isomeric transition

95 5 Medicus and

is probably in Tc””, as was reported by Medicus and Preiswerk.
Preiswerk reported . the transition energy as 39.0t0.7 kev, in good agreement
with the energy obtained in this work, and they determined the half life of the
transition to be 60t10 days.

The first excited state of Mo95 has been shown to be at 204 kev by several
investigators,l’l6 therefore the 204.2-kev transition is assigned as de-
populating the first excited state. .This i1s conslstent with all the coingidence
data and the fact that the 204.2-kev transition is the most intense im the decay.

The 204.2-kev transition was found to be in coincidence with the 580-kev

gamma ray, the energy of which was more accurately determined as 583.9 kev from



UCRL-8636

-9..
the conversion-electron spectroscopy. This result suggests that an energy
level exists at 583.9 + 204.2 = 788.1 kev. This postulate is substantiated
by the observation in the conversion-electron spectra of a 788.0-kev transition,
the cross-over transition to the ground state.

" The 204.2-kev transition is also in c01n01dence with the high energy side
of the 820-kev complex gamma-ray peak. The energy of this gamma ray in
coincidence with the 20L4.2-kev transition was found to be 84020 kev; snd it
appears to be a single gamma ray. This transition is most likely the 837.3-
kev transition observed in the conversion-electron work. Sivce the 837.3-kev
transition is in coinciderce with the 20L.2-kev transition, there is good
evidence that an energy level exists at 1042 .kév° This postulated energy level
is substantiated by the observation of a 1040tl0-kev gamma ray, which is not In
coincidence with any gamma ray.

The gamma=-ray photopeak not in coincidence with the 204,2-kev transition
was complex, with a width at half mesximum about 20 kev greater than that of the
840-kev gamma ray. This photopesk is most likely due to the 767.9-, 788.0-;
and 822.5-kev transitions.

The coincidence results confirm the postulate that the 788.0-kev transition
observed in the conversion electron work is the cross-over transition to the
ground state,

The 76T7.9~kev transition is very likely the transition that has been
observed in the 20~hour electron capture of the ground state of Tc95 (762 kev)l
and the beta decay of Nb? (7672 kevy17 768%1.5 kev,18 and T70+2 kevl9)° This
transition has been shown to go directly to the ground state, in agreement with
this work.

Since the 822.5-kev tramsition is not in coincidence with any gamma ray,
it is assigned as going directly to the ground state.

Very little can be said conclusively at this time concerning the coinci-
dence relations of the 763- and 784-kev transitions with the 204.2-kev tramsitionm,
because of their relatively low intemsities. If these transitions have comparable
or smaller conwversion coefficients relstive to the other high-energy transitions,

it would be unlikely that they are in coincidence with the 204.2-kev transition.
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Gamma Transition Multipolarities

The 204.2-kev transition has been shown by recent Coulomb=excitation
workl6 to be an ML-EZ mixture, with a mixing ratio E2/Ml of 0.34+0.17. The
K/L conversion electron ratio of 7;7tl,2 obtained in their work is consistent
with guch an ML-E2 admixture., The theoretical K/L ratio for an Ml transition
is 8.8; for E2 the ratio is 7.l. The theoretical conversion coefficients of
Sliv and Bar'idz-o are used throughout this paper.

The multipolarity assignments from conversion coefficients for the other
gamma rays are very difficult to make because, with the exception of the 58k4-
and 837-kev transitions, the relative gamme-ray intensities could not be
obtained. Also at this particular atomic number for the energies under
consideration, the conversion coefficients for Ml and E2 multipqlariﬁes are
very similar. At 584 kev the two conmversion coefficients differ by about 15%,
while at 837 kev they differ by only about 5%. Also the K/L ratios obtained
from the emulsions in this work are comnsidered to have an uncertainty too
large to allow one to umambiguously distinguish betwden ML and E2 multipolarity.

In this work the absolute conversion .coefficient for the 584-kev tran-
sition was not determined. However, from the conversion-coefficient work of
Medicus et alal the 584-kev transition was shown to be either ML or E2. The
experimental ratio of the K-conversion coefficient for the 584-kev transition
to that of the 837-kev tramsition, from this work, is 199§O°3,' If the 584-kev
transition were of ML multipolarity and the 837-kev transition ML or E2, the
theoretical ratio would be 2.2, If the 584-kev trensition were E2, the ratio
would be 2.6. Therefore the 584-kev transition 1s more likely to be ML and the
838-kev transition ML or E2. '

‘The 768-kev transition has been shown by Drebkin, Orlov, and Rusinov to
be of E2 multipolarityol9 i

The 788-kev transition cannot involve & parity change, since it is the
cross=-over transition connecting two states of the samk parity. Both the
584~ and the 204,2-kev transitions have been shown to involve no parity chenge.

Limits-on the multipolarities of the 788- and 822-kev transitions can be
obtained from the relative conversion-electron intensitles. The gamme-ray and

conversion-electron intensities were normelized to both the 584~ end the
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837-kev transitions by using the theoretical ML conversion coefficient and the
average of the theoretical ML and E2 conversion coefficients respectively.

The gamma-ray intensities for the transitions were then calculated from the
relative conversion~electron intensities by assuming various multipolarities
and using the theoretical conversion coefficients. The sum of the calculated
gamma-ray intensities was then compared to the experimental sum of 0.68%0.17 for
the intensity of the gamma rays, relative to the 584-kev transition, which were
not in coincidence with the 204.2-kev transition. In both cases, with the
768-kev transition of E2 multipolarity, the data are consistent with multi-
polarity assignments of ML or E2 for the T788-kev transition and El, M1, or E2
for the 822-kev tramsition. No limits can be set on the multipolarities of
the 763- and T8L4-kev transitions because of their low intensities.

Energy-Level Scheme of M.o95

Figure 2 represehts the energy-level scheme, with spin assignments and
transition intensities in terms of percent of total decay included.  The
relative intensities for the T768-, 788-, and 822-kev transitions were obtained
from the éelative conversion~electron intensities by normelizing the data to
the conversion-electron and gamma-ray intemsities of the 584-kev transition by
using the theoretical ML conversion coefficient. The intensity of the 822-kev
transition was determined by assuming ML or E2 multipolarity. The justification
of this assignment in preference to El is given later in this section. The
approximate maximum limits on the intensities of the 763- and 78L-kev tran-
sitions were determined by assuming the maximum photon intensity, that is; the
intensity if both the transitions were El. '

From the observed intensities of the tramsitions populating the first
excited state and the intensity of the 204.2-kev transition, an upper limit of
the electron capture to the first excited state can be set as 10%, and the data
are consistent with no capture to this state. Because of the larger uncertainty
of the K x-ray intensity we can only set the less restrictive upper limit of the
electron capture to the ground state as 20%3 These limits are consistent with
those of Levi et alo2 who have reported less than 10% electron captu?g to the
ground state and less than lO% to the first excited state.
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Teble IV lists the experimental log ft values for electron capture'to the
various energy levels., Levi et aloz have reported observing approximately
equally intense positron groups of 680%+30 and 460%+30 kev populating the ground
state and the first excited state of Mo95 respectively. Assuming equally
intense positron groups, we calculate the log ft values for positron emission
of 9.0 and 8.2 for the ground state and the 204.2-kev level respectively.

Table IV. Experimental log ft values for E.C.

Energy level Log £t
0 > 7.98
204 > 8.17
763 > 8.5
784 > 8.1
788 7.02
822 7-98
1042 6.92

The ground state of Mbgsvhas a measured spin of 5/2,21’22

with the shell-model prediction of 5/2+ due to a (ds/z
The 20k4.2-kev transition is primarily of ML multipolarity, which indicates
that the first excited state could have a spin of 3/2+, 5/2+, or T/2+. However,

in agreement

)3‘neutron configuration.

from angular distribution and polarization~direction correlation, McGowan and
Stelsonl6 have shown that the spin of the first excited state must be 3/2+.
From this work alone little can be said conclusively regarding the spin
and parity of the energy level at 768 kev, but from other work on the decay of
the ground state of 1\Tb95 the spin has been shown to be 9/2+°l9 In this work,
this energy level is probably not populated directly from the decay of the 1/2-
isomeric state of Tc95 but rather from the decay of the 9/2+ ground state of
795 1
have reported that 90% of the ground state decay of Tc95 goes to the T68-kev
level. Using this percentage, taking the intensity of the 768-kev transition

; which is in turn populated by the isomeric transition. Medicus et al.

from this work, as calculsted by using the.theoretical E2 conversion coefficient,

and assuming no population from the isomeric state, we calculate ~h% of the
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95m
Medicus et al. is 3%. Therefore very little, if any, direct population of this

decay of Tc proceeds through the isomeric transition. The value reported by
state comes from the 1/2- isomeric state of Tc95, as would be expected.

The energy levels at 788 and 1042 kev decay primarily to the 3/2+ first
excited state with an appreciable branching to the 5/2+ ground state. It
should be noted that the log ft velues and the modes of de-excitatlon are very
similar for these two states, For both these states, spin values of 1/2+ or
3/2+ would be consistent with the modes of depopulation;, the assignment of ML
multipolarity for the 584-kev transition, ML or E2 multipolarity for the 788~
and 837-kev -‘crz’a'ns:i,‘c.ions‘9 ané the log £t values for these states.

The 822-kev transition has been shown to be of either El, ML, or E2
multipolarity. The occurrence of an odd-parity state at an energy such as
this and in this region Just three neutrons from a closed shell is unlikely.
The log ft value of 7.6 calculated by assuming that the 822-kev transition is
of El multipolerity, is inconsistent with most log ft values for allowed or
second-forbidden transitions. However, the log ft value of 7.98 calculated
by assuming ML or E2 multipolarity is consistent with an asssignment of AL = %1,
or 2 yes for the electron capture to this state. On this basis, the energy
level at 822 kev is assigned tentatively as 3/2+ or 5/2+° '

The 763 and T84 kev trensitions have been tentatively assigned as going
directly to the ground stste. This assignment is mot completely certain due
to the low intensity of these transitions. Again, on the assumption that
these transitions are both of El multipolarity, the calculated log ft values
of ~8.5 and ~8.2 for the 763~ and T8L-kev trensitions respectively are not
consistent with allowed or second-forbidden travsitions. On the other hand,
the log ft values of ~8.9 and ~8.6 regpectively (assuming ML or E2 multipolarity)
are consistent with AT = 2 yes. It should be pointed out at this time that we
have not ruled out the possibility that these transitions are populated in the
decay of the ground state of Tc95° Medicus et alo,l in their work, probably
could not resolve the transitions of 763 and T68 kev,
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Discussion

The decay of the isomeric state and the ground state of ‘I'c95 are very
interesting, since in each case a different set of energy levels of Mo95 is
populated owing to the large difference in the spins of the two iInitial states.
In this work it is shown that the decay from the isomeric state is rather
complex, but according to the work of Medicus et alggl the decay of the ground
state 1s rather simple., Most of the electron capture from the ground state
goes to the energy level at T68 kev, and there is a small branching to levels
at 930 and 1070 kev., In the decay of the ground state of Nb95 only the level
at 768 kev in Mb95 has been oObserved to be populated.

The 3/2+ first excited state of Mo95 at 204.2 kev is rather difficult to
interpret as a state with a single unpaired neutron. The log ft value of
> 8.2 for electron capture of the pl/2 isomeric state of Tc95 to this level
is rather high for a simple first-forbidden transition. Also, this excited
state has a measured hsglf life of 7.7 x 10 -10 ec°23’2h From Moszkowskl's
single-particle estimates 2> the half life of this transition would be about
2.3 x 10_12 sec if it were due to a single-neutron transition; thatkis, this
transition is retarded by a factor of ~330.

The energy difference of 204.2 kev between the (d5/2 5/2+

and the 3/2+ first excited state is much smeller than the normal 4

ground state

5/2 %32
splitting and therefore the first excited state cannot he due to a neutron

2 l

) .

5720 (3372 13/

The sbnormally high log ft value and the long lifetime of this state may

configuration such as [(4

be understood if the state is due to three umpaired neutrons coupled in the

conflguration [(a This type of toupling of three 4 partlcles to

5/2 v/?+ 5/2

yield a resultant™spin of 3/2 has been observed previously for the ground states

of Na23 and Ne lu Kurath 26 and Talmlz7

interaction potentials intermediate to the "long-range" and d-type interaction

that the [(4 configuration in this region is of lower energy than
35/2 's/24 95

h . . If the first i t

the 5/2 3/2+ conflguratlon If the first excited state of Mo were

actually due to a coupling of three d

have shown theoretically by using

5/2 neutrons to yield a resultant spin of
3/2+, one might expect retardstion of both the electron capture to this state
and the 20k4.2-kev gamma transition depopulating this state, since both these

transitions would no longer be simple single-particle transitions,
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Decay of the Isomer of Tc97

3

Cork, Brice, Schmid and Helmer~ have reported the decay scheme for the

90-day isomer of Tc97 shown in Fig. 3 from a study of the electron capture of
Ru97.

P I 9.2

1/2 l9o. 2 E3
7/ 2+
99.2 M4
2 0
®9/2 Nl

97m as reported by Cork et al.

Fig. 3. Decay scheme of Tc

These assignments were based on the observation of two highly converted
transitions in a conversion-electron spectrum. The K-conversion electron
intensities of these two transitions were reported to be about equal. No
half~life determination was made by Cork et al. on these conversion lines,

In this study the K, L, and M conversion-electron lines of a very highly
converted transition in technetium of 96.5%0.1 kev were observed. No other
conversion-electron lines were observed in this»energy reglon. To assign this

9Tm

transition to Tc”'", the half life Of the conversion-électron linés was deter-
mined over a period of one year. The half life observed was 8713 days; in
good agreement with the reported half life of Tc97m of about 90 dayso7

The experimental K : L : M relative conversion-electron intensities are
1 ¢ 0.48+0.05 ¢ 0,13%0,02. The K/L ratio of 2.1%0.2 sgrees very well with the
theoretical ratio of 2.0 for an M4 transition.

The gamma~-decay transition probability was also calculated by using the
theoretical K-conversion coefficient, the theoretical K/L ratio, the experi- -
mental K/M ratio, and the experimental half 1life of 87+3 days. This decay
constant is compared to the value calculated from the estimates of M.o_szkowski25
(M) using the appropriate statistical factor, and also to the empirical |

equation of Goldhaber and'Sunyar28 (G £nd 8) in Table VI.
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Teble VI. Comparison of gamma-decay
transition probgbilities

A secL
Experimental 2.9 x loulo
M 5.1 x 1077
G and S 3.4 x 10~10
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