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A bstract: The gamm a spectrum  o f the decay o f >°6mAg (8 d) was measured with a Ge(Li) detector. 
The following energies in keV and relative intensities (in parentheses) were determined: 194.93 
(6), 221.51 (83), 228.53 (29), 328.27 (18), 375.1 (3), 390.90 (43), 406.00 (152), 418.6 (7), 429.46 
(161), 450.80 (310), 474.2 (12), 511.77 (1000), 586.0 (9), 600.88 (23), 616.05 (236), 645.5 (18), 
680.3 (25), 703.3 (52), 717.1 (320), 748.2 (227), 792.8 (65), 803.9 (124), 807.5 (42), 824.5 (160), 
847.5 (45), 875 (7), 956 (8), 1019.7 (9), 1045.7 (285), 1053 (11), 1121 (9), 1127.8 (106), 1199.1 
(106), 1222.8 (61), 1394.2 (17), 1527.0 (155), 1565 (8), 1572.1 (70), 1691 (0.5), 1722.1 (15), 
1770 (0.6), 1793 (0.6), 1837.9 (20) and 2082 (0.2).

All but two o f the transitions were placed into a decay scheme with the following levels (in keV): 
511.77 (2+), 1127.8 (2+), 1228.9 (4+), 1557.3 ( 3 \  4"), 1931.8 (3*, 4 ), 2076.7 < 3 \ 4"), 2083.8 
(3“), 2282.0? (3-, 4+), 2305.3 (4“), 2350.2 (3+, 4~), 2365.2? ( 3 \  4* ), 2756.2 (5+) and 2951.1 (5*).

E R A D IO A C TIV ITY  109mAg [from 10,Ag(n, 2n)]; measured Ey, l y. 106Pd deduced levels, 
cc, J, .t , log f t .  N atural target, G e(Li) detector.

1. Introduction

The levels of the even nucleus 106Pd are fed in the 106->06mAg and 106’106mRh 
decays 1 ” 6). The radioactivity of all these parent nuclei has been the subject of many 
investigations, but the most extensive inform ation has been obtained l>2) from the 
decay of 106Ag (8d). However, the level schemes thus far proposed cannot be con­
sidered definitive, and spin and parities are undetermined in many cases. Since no 
precise measurements of the gamma spectrum have been reported, a measurement with 
a Ge(Li) detector may lead to  a better knowledge of the level scheme.

2. Experiments

The source was obtained by the 107Ag(n, 2n)106Ag reaction produced by bom ­
barding a natural target with fast neutrons from the 3H (d, n)4He reaction. Ex­
periments started one day after irradiation. N o long-lived activities other than 106mAg
were observed.
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T a ble  1

Energies, relative intensities and conversion coefficients

T ransition energy 
(keV)

measured

K-conversion coefficients ( x lO 3)
G am m a-ray Conversion

_____ intensity electron experim entc)
adjusted in tensitya)

theory d)

El M l E2

194.93 ±  0.15 a) 194.9 6 -  3 4 4 ± 6 36 ± 1 8 19.5 54 101
221.51 ± 0 .10») 221.5 83 =  8 630 ± 50 37 5 13.1 38 70
228.53JjO.12 a) 228.5 29 ±  5 6 7 - 8 11.3 ± 2 11.8 36 64
328.27 - 0 .2 5  a) 328.4 18 ±  3 3 2 - 16 9 - 5 4.6 14 18
375.1 ¿ 0 .7  <-) 374.5 3 ±  1
390.90 - 0 .2 0  a) 391.0 43 ±  3 98 —25 11 ± 3 3.0 9.1 10.7
406.00 — 0.15 a) 406.0 152 ± 1 0 300 _l; 20 9.6 - 0.7 2.7 8.2 9.5
418.6 ± 0 .7  >-) 418.4 7 ±  3
429.46 it. 0.15 a) 429.5 161 ± 1 4 260.!. 20 7.9 ± 0.8 2.4 7.2 8.1
4 5 0 .8 0 ± 0 .2 0 a) 450.9 310 ± 1 6 J 60 J ; 1 5 2.5 -i—0.3 2.1 7.4 7.0
474.2 ± 0 .3  a) 474.2 12 -  3 17± 5 7.2 ± 2.5 1.87 5.6 6.0
511.77 ± 0 .2 0  a) 511.77 1000 ± 3 0 1000 .!. 40 4.87 4.87
586.0 ± 0 .8  *■) 585.9 9 ±  3
600.88 .10.25 a) 600.9 23 ±  7 15.1: 4 3.2 - 1.0 1.07 3.2 3.1
616.05 :::0.25 a) 616.05 236 ± 2 0 155_ 15 3.2 ± 0.4 1.02 3.0 2.9
645.5 - 1 .0  >-) 645.6 18 ±  3
680.3 - 0 .6  a) 679.5 25 =  8
703.3 — 0.5 a) 702.9 52 -  4 3 0 - 10 2.8 i.. 0.3 0.76 2.2 2.0
717.1 ¿ 0 .4  a) 717.1 320 12 130 ± 1 0 2.0 ± 0.2 0.73 2.1 1.92
748.2 — 0.3 a) 748.2 227 :: 10 37 ± 4 0.8 0.1 0.66 1.85 1.7
792.8 ± 0 .3  a) 792.9 65 - 1 3 24 ± 3 1.8 ± 0.4 0.60 1.65 1.47
803.9 ± 0 .3  a) 804.0 124 ± 1 0 40 ± 4 1.6 l 0.2 0.59 1.60 1.43
807.5 ± 0 .5  a) 807.9 42 -  8 12 — 3 1.4 ± 0.4 0.58 1.57 1.40
824.5 :l 0.3 a) 824.4 160 - 1 4 5 4 - 5 1.6 ± 0.2 0.56 1.50 1.35
847.5 =-0.4 a) 847.8 45 ± 1 0 14 i. 4 1.5 0.5 0.53 1.43 1.22
875 ± 2  b) 874.4 7 ±  3
956 ± 2  '■) 956.0 8 ±  3

1019.7 — 0.8 ») 1019.3 9 :i: 5
1045.7 — 0.4 a) 1045.5 285 J.25 48 : 4 0.82 ± 0.10 0.35 0.94 0.80
1053 ¿ 3  ") 1053.1 11 ±  3
1121 ± 2  ”) 1121.3 9 ±  3
1127.8 ± 0 .5  a) 1127.8 106 1: 6 13 !- 3 0.60!- 0.15 0.30 0.76 0.66
1199.1 ± 0 .6  a) 1198.9 106 -)- 8 13-! 4 0.60 !- 0.20 0.27 0.66 0.58
1222.8 _! 0.6 a) 1222.4 61 ±  6 8 + 3 0.65 - 0.25 0.26 0.63 0.56
1394.2 : 1 0  '>) 1393.8 17 -! 6
1527.0 r!-1.0 '■) 1527.3 155 ±  5
1565 ± 2  b) 1564.9 8 ±  4
1572.1 ± 1 .0  '■) 1572.0 70 ±  5
1691 ± 2  •>) 0.5 ±  0.2
1722.1 ± 1 .2  ") 1722.2 15 !■ 1
1770 ■1 2 ") 1770.2 0.6 +  0.2
1793 ± 2  ") 1793.5 0.6 ±  0.2
1837.9 . 1.2 >>) 1838.4 20 ±  2
2082 - 2  ") 0.20 ±  0.06

a) Energies measured by Scheuer el al. 2).
*’) Present measurements.
c) Values are norm alized to the E2 theoretical conversion coefficient o f  the 512 keV transition.
(1) Theoretical values from Sliv and Band I8).
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M ost of the measurements were performed with a 4 cm2 x 5 mm Ge(Li) detector 
and a 1600-channel analyser (see fig. 1). A few runs were measured with a 4 cm 2 x 3 
mm detector. The energy of the transitions determined by Scheuer et al. 2) with a 
precision of about 0.05 % in internal conversion measurements was used as an internal 
calibration. This calibration was completed using the gamma lines of 110mAg as an 
energy standard 7). The results are given in table 1. We have used the gamma-ray 
intensities obtained here and the internal conversion intensities of Scheuer et al. 2) 
to  calculate the K-conversion coefficients (cc) relative to the cc of the 512keV ground- 
state transition for which its theoretical E2 cc was adopted.

3. Discussion

W ith the exception of a few weak lines reported by Smith 8) in internal conversion 
measurements, all the known lines were observed. It was not possible to  confirm 
tha t the 717 keV transition is double, as was suggested by Scheuer et al. 2), who re­
ported 716 keV conversion electrons. In the following discussion, we assume that all 
the observed gamma intensity belongs to the 717 keV transition.

Precise energy values were given to 14 transitions which had no previous internal 
conversion determ inations or were unknown. O f 44 transitions, 42 were placed in 
the decay scheme of fig. 2. In table 1 we have given the “ adjusted” values of the 
energies, which have been obtained as the difference between level energies. A 
com parison between measured and adjusted values shows that the fit is very good. 
The existence o f most o f the levels may now be asserted from only energy relations. 
W ith the present precision of the energy values, we have considered that a state may 
be definitively placed in the decay scheme when it is fed or de-excited by five or more 
known transitions.

The levels for which additional support is required are a t 2083.8, 2282.0 and 
2365.2 keV.

A second test for the decay scheme is the intensity balance. The difference between 
incoming and outgoing intensities is less than 10 % of the latter for all levels up to the 
2350 keV level. Errors in the intensity measurements and eventually weak electron 
capture feedings to these levels can account for these differences. The main feedings 
are to the two highest states. N o definitive conclusions may be derived on the existence 
o f the 2282 and 2365 keV levels.

The conversion coefficients show that the 229, 451 and 748 keV transitions have an 
E l multipolarity. All other transitions for which cc are given have an M l and/or 
an E2 character. Earlier s tu d ies8) attributed an M l and/or an E2 character to all 
transitions but the 808 keV gamma ray. The present results fit a level scheme where 
spin and parity 3 “ and 4~ are given to the 2083.8 keV and 2305.3 keV levels, re­
spectively. In a Coulom b excitation study 10), a value of 2086+ 16 keV was found for 
a 3 '  state. All other levels have positive parity. The spin 5 of the 2756 keV level is 
based on the assignment of Robinson et al. 9) from angular correlation measure-
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ments. The beta feeding to the 2951 keV state suggests a spin 5 or 6 for it, but we have 
kept the first value, since it is not probable tha t the 645 keV gamma ray has an M2 
multipolarity. We have excluded spin 5 and 6 for the other levels, otherwise a higher 
feeding to these states should be expected. The spins of the three lowest excited levels 
are known from angular correlation and Coulom b excitation measurements 11,12).

The grants of the Argentine Research Council (CN ICT) and o f Esso S.A.P.A., 
who provided electronic equipm ent and the Ge(Li) detector, are gratefully acknow­
ledged.

Note added after completion o f  manuscript: Two studies o f the decay of 106mAg 
have been recently reported. G am m a energies and intensities given by Strutz 14) 
are in close agreement with our values. In addition, he has observed weak lines at 
110, 167, 282 and 1076 keV, but he does not report the lines at 1691, 1770, 1793 and 
2082 keV. He presents a decay scheme similar to ours which includes two levels at 
1702.8 and 2040.4 keV not shown in this paper. We have proposed instead a level at 
2282 keV.

The work published by Bakhru and P re iss15) reports the stronger lines we have 
observed, but several intense lines we did not detect are also shown. Based on the 
energies o f these lines, we have concluded that they belong to the decay of 10SAg.
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