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ON THE DECAY OF 17T

PETER GALAN,* Bratislava, MIROSLAYV VEJS,** Praha

HWW Mm.gm..me spectrum from the decay of 182Tq wag measured with
the aid of a Ge (Li)-spectrometer. Both the relative and absolute intensities

L. INTRODUCTION

The decay of the isotope of ¥2Ta (Tya = 115d) to the excited levels of
an even-even deformed nucleus 182 has be

H.omw.od .ow the so-called deformed nuclei with the mass rumbers 4 — 150—185
and this was why the experimental data concerning its excited level structure

oth the relatively easy method
of the 82Ta production in the reactior 1817, (n, gamma) and the very con-

<os.m®ﬁ value of its half-life have played a de.isive 10le in the study of nuclear
radiation spectra accompanying the decay of 18274 _» wyy,

The most complete re view of papers dealing with the decay of 182Tq and
also the survey and analysis of the experimental data have been given in

electrons and gamma-rays arising during the decay of 18275 [2—4].

The aim of the present work was to obtain new and more precise data,
m&o.:a the gamma-ray spectrum of 182Ty, especially about its high-energy
‘region (£, > 850 keV), using a high-resolution Ge(Li)-spectrometer, and to

% M%Nm_a&:% Ustav SAV, wW>HHMF><>, Dubravsks, cesta.
** Ustav jaderniho vyskumu, REZ u Prahy.
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apply the obtained information about the decay of 182Ta — 182W in the study
of the decay of both 182Re isomers to the levels of 18W [5, 6].

II. EXPERIMENTAL RESULTS

The radioisotope of 182Ta was obtained from the reaction 181Ta (n, gamma)
182Ta while the metallic tantalum was irradiated by a thermal neutron flux
of 23X 1013 n sec~ em~2. The measurements were begun more than two months
after irradiation in order to allow to decay the isotope of 18Ta, (Tyz = 5.1 d),
which resulted from the reaction of 181Ta (2 n, gamma) 183Ta with a large cross
section.

The spectrum of gamma-rays accompanying the decay of 182Ta was measured
with the coaxial Ge (Li)-detector having the sensitive volume of about 6.5 em3.
The resolution of the spectrometer was 2.0 keV in the energy region of K, <
< 300keV and 2.5keV at the energy of 660 keV.

A marked division into two parts is characteristic for the gamma-ray spec-
trum of 182Ta: gamma-rays with energies of £, < 300 keV and those exceeding
the energy of 850 keV. Therefore our experiments consisted of two parts, in
which the low-energy and the high-energy region were measured separately
under different conditions. The gamma-ray spectrum in the region of E, >
> 850 keV was measured with an absorber consisting of 5mm Pb, 1 mm
Cd and 1 mm Cu which absorbed to a great extent the low-energy part of
the spectrum. In the region of energies of K, < 300 keV the measurements
were carried out both with and without the absorber consisting of 0.5 mm
Cd and 0.5 mm Cu. In the energy region of 300—850 keV the measurements
were also performed using a 1.5 mm Pb + 0.5 mm Cd -+ 0.5 mm Cu absorber
but no spectral lines were found. The best of the series of measurements per-
formed in both investigated regions are given in Figs. 1 and 2.

The energies and relative intensities of 82Ta gamma-transitions are given
in Tables 1 and 2 and they can be compared with the results of other authors.
Several authors have measured the gamma-rays of 182Ta with a precision
better than 0.002 %, [2, 7, 8] in the energy region of £, < 300 keV, and 0.02 ¢
for B, > 850 keV [3, 9, 10]. In our table the weighed average values of gamma-
ray energies calculated from those given in the references are presented.

The relative intensities of gamma-rays from the decay of 182Ta were de-
termined using the plots of the Ge(Li)-detector efficiency obtained from the

-experimental calibration data which had been taken with 5—15 9, relative

errors. Ths weighed average values of the gamma-ray relative intensities
were calculated using both ours and other authors’ results, which were on
the whole in good agreement within the quoted experimental errors. These
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values are given in the last but one column of the table and they were applied
in the 182Ty > 182\ decay scheme analysis.

In the low-energy part of the spectrum we were looking for the gamma-
rays with the energy of 351.06 keV representing the E2-transition between
the 6+ — and 4+ — levels of the ground state rotational band of 182W. This
transition has been known from the decay of 182Re [11], but in the decay of
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Fig. 1.

182Ta it was reported only in one paper [1]. In our measurements the gamma-

- Tays with the energy of 351.06 keV were not observed ; it was therefore possible
only to estimate the upper limit of the intensity of this transition up to 0.01 9,
per decay of 182T4y,

Our measurements carried out in the high-energy part of the spectrum
have confirmed the existence of the hew gamma-transition with the energy
of 1180.9 keV observed also in the decay of 182Re [6]. As to the gamma-transi-
tion with the energy of 1437.8 keV observed so far only in the conversion
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Energies and relative intensit

Table 1

in the decay of 1827

les of gamma-rays and absolute intensities of transition

Transi-
tion Relative intensities of gamma-rays
energy Daniel a Absolute
e ruber Edwards Voinova White Sapyta Present Wei total inten-
(keV) [18] [N (8] [ L eighed v
[3] (4] paper average sities
42,714 - - 0.6654-0.035 - - _ :
65.722 | 8.1 +0.5 | 8.06 +£0.49 | 7.69 +0.38 - — [Tl 0030003
67.750 |120 47 120 49 113 46 _ - - s 7.88 +0.16 [11.5 4.0.5
84.691 | 8.4 0.6 8.3¢ +0.46 | 7.23 10.35 | 7.1 - - == 116.4 42.8 [50.1 41.1
. . . g ! 0.7 i
100.106 404 120 403 120 385 119 |10.0 * 7.0 £0.5 | 7.8 +0.8 | 7.57 +0.28 [22.8 +0.9
! ¥ . 0 +4.0 - 40.7 £2.8 |40.3 £4.0 130.9 104 [69.1
113.673 ' 5.21 +0.32 | 5.22 +£0.27 | 5.23 +0.27 | 5.1 o S 1 £07
116.418 | 1.32 £0.12 | 1.32 ﬂ:O.ll 1'21 ' ol w0 - 5.20 +0.36 | 5.28 +0.40 | 5.22 £0.02 | 7.77 +0.03
: : 21 £0.07 | 1.12 £0.20 EX 1.20 30.20 | 1.27 30.13 | 1.25 £0.04 5
152.435 18.2 40.9 {18.1 +0.9 [19.6 0.8 1200 +20 (210 +0.8 1195 +1.4 (19.3 1 Y To Dos0L0.018
156.387 | 6.82 £0.41 | 6.77 +0.40 | 769 : : : - . 3 14 194 +05 | 7.64 +0.18
, : ; 69 £0.35 | 7.7 +0.9 | 810 +£0.40 | 7.5 +0.5 | 7.1
179.393 | 9.4 40.6 9.3 405 8.50 + . +0. 13 +0.48 | 7.37 4.0.24 | 2.89 +0.09
: - : 80 £0.38 | 8.9 £1.0 | 9.44 +£0.40 | 87 +0.6 | 8.7
198.356 | 4.2 : : : : 7 £0.6 | 9.07 £0.10 | 5.50 +0.11
295410 151 90 ig'gl 2‘1";9 igz"" 2‘1*-;1 18-23 24A13 £0.40 | 4.37 £0.25 | 4.30 £0.30 | 4.15 +0.28 | 4.21 +0.05 1.9481:0 021
| 222, ) . ; . ) 8 1213 £21 (227 £0.9 (212 415 (215 41 '
220318 | 9.6 £0.6 10.0 0.5 |10.46 . ; 5 15 |21.9 +0.3 | 8.06 40.11
- - 46 £0.46 1104 +£1.2 {111 £0.5 |10.5 +0.7 |10.3
264.072 | 9.9 40.7 | 9.9 0.7 1o : - -3 £0.7 110.33 £0.19 | 4.32 4+0.06
& “.34 40.46 10.07 +1.2 110.7 +0.4 [10.3 +0.7 |10.4 +0.7 [10.36 +0.13 | 4.07 +0.04
Table 2
Encrgies and relative intensiticos of gamma-rays and absolute intensities of transition in the decay of 182Ta
Transition Relative intensities of gamma-rays Absolute |
e:;(et{gzy Vitman Voinova Korkman White Sapyta Present Weighed .tr&msi‘.cifm
(keV) [19] n [9] (3] 14} paper I intensities
891.92 ~0.3 <0.4 — 0.15 40.02 0.20 +0.07 <0.3 0.16 +£0.04 0.056 4-0.014
927.95 1.74 +0.26 1.8 40.4 - 1.79 40.09 1.6 +0.2 175 +£0.20 | 1.76 +0.07 0.62040.025
959.74 0.95 £0.24 0.8 405 — 1.02 4:0.06 1.3 0.2 0.95 +0.11 | 1.02 +0.05 | 0.36140.018
1001.68 54 403 4.9 407 7.7 £2.5 5.98 40.30 5.6 406 5.66 +0.40 | 5.64 +0.17 1.99 40.06
1044.43 1.2 0.2 0.7 £0.5 <1 0.69 $0.08 0.8 0.1 0.69 +0.10 | 0.756 +0.05 0.2634+0.018
1113.29 - - = 1.13 +0.10 1.2 +0.2 1.44 +£0.20 | 1.19 +0.08 | 0.4204-0.028
1121.28 100 100 100 100 100 100 100 35.0440.35
1157.53 4.1 +1.2 2.0 404 2.67 +0.15 | 2.83 40.07 2.76 40.30 2.90 +0.20 | 2.81 +0.13 0.99 40.06
1180.9 - - = — 0.26 10.04 0.28 40.04 | 0.26 40.04 | 0.0914+0.014
1189.04 44.3 +1.5 46 45 48.0 +2.0 474 40.7 46.3 +3.2 46.7 +2.3 46.9 +0.6 16.50+40.27
1221.42 77 46 76 +8 85.0 +3.0 79.3 +1.2 77 456 80.3 +4.1 79.8 +1.5 28.0 0.6
1223.2 - - - - 0.6 0.1 - 0.6 £0.1 | 0.21 40.04
1230.97 26 45 33 +4 28.5 +1.0 33.4 +0.5 32.7 23 34.5 £2.5 32.56 +1.8 11.4 +0.6
1257.47 3.8 403 4.1 406 3.90 4+0.16 | 4.33 40.07 4.3 103 4.46 +0.45 | 4.24 +0.12 1.49 +0.05
1273.75 1.5 40.3 2.0 0.3 1.64 +0.15 | 1.90 £0.04 1.80 +0.13 1.96 +0.19 | 1.88 40.10 0.66240.036
1289.16 3.7 +£0.2 4.4 406 3.67 £0.15 | 4.05 +0.07 3.80 +0.27 4.10 +0.40 | 3.96 10.13 1.40 £0.05
1342.72 0.60 +0.09 0.70 £0.10 0.78 £0.05 | 0.75 4+0.02 0.7 +0.1 0.80 +0.09 | 0.747+0.035 | 0.26340.013
1373.80 0.52 40.09 0.72 £0.10 0.70 40.14 | 0.66 +0.02 0.6 40.1 0.70 +0.08 | 0.65540.034 | 0.23040.013
1387.40 0.25 +0.06 0.28 40.04 0.18 40.04 | 0.21740.010| 0.18 +0.02 | 0.22540.023 | 0.21440.018 | 0.07540.016
1410.10 0.12 +£0.02 0.11 £0.02 0.13 40.06 | 0.11740.008| 0.11 £0.02 | 0.13040.025 | 0.1180.004 | 0.041 £0.002
1437.8 <0.02 <0.02 <0.05 <0.005 — <0.01 <0.005 <0.002
=] 1453.05 0.09 40.01 0.19 £0.05 0.14 £0.06 | 0.1234-0.010| 0.12 40.02 0.10 0.02 | 0.10940.017 | 0.038£0.006
o




up to 0.01 9%, per decay. The gamma-rays with the energy of 1223.2 keV,
observed for the first time in the gamma-gamma coincidences spectrum [4],
could not be observed because the corresponding spectral line was overlapped
by a very intensive Photopeak of the transition with energy of 1221.42 keV.

III. TRANSITION MULTIPOLARITIES

The multipolarities of the gamma-transitions following the decay of 182y
were determined with the help of experimental data, of two ¢

ypes:
1. The mzambm?% ratios of the I » Lir and Lyy subshell con

version electrons
and in some cases also those of My, My and M subshells were considered.

The experimental data, were taken from papers [1

» 2] and they are given in

multipolarity mixture were calculated from the following relation :

o 1 — Qix oen\R

o =L -,
Bi 1 — ay Bi/B:
where
5 1,(B2) u or & 1,(M2) m
1,(M1) I,(E1)
I(1) .
Aig = , t, k=111, II1;

I(Ly)

Aj g = R.P_aA.@HVv or ik = Rhia&g:

m«.w = \wh..wAEMvv or

2. The internal conversion, coefficients.
electrons and the gamma-rays were me

tions oceurring in the decay of 182Ty, which, enabled the experimental values
of ICC to be calculated and the concl

usions concerning the transition multi-
polarities (Tab. 4 and 5) to be made on the basis of comparison of the former

Biw = B, (B2).

The intensities of both the conversion
asured for most of the gamma-transi-

energies of 100.106, 198.356, 229.318
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Table 3

Intensity ratios of 182W subshell conversion electrons

Measured Exper. E1 E2 M1 M2 Multipolarity
ratios values
31.734 keV
Lip:L; 078 4 0.08 0.792  170.1 0.097 0.069 El
Lim: Ly 101 4+ 0.11 1.065 82.1 0.012 0.487
My :Lyx 0.24 4+ 0.04 0.282 0.039 2.34 3.69
Mi:Ly  0.076 £ 0.020 0.154 16.9 0.023 0.020
Mig:Lr  0.19 + 0.04 0.215  20.5 0.003 .o.Ew
42,714 keV
Lyr:Lg  1.25 4 0.20 1.28 111 0.124 5.09 E1
M :Luy 031 4+ 0.09 0.361 0.0037 2.34 3.05
My :Li; 0.18 4+ 0.05 0.160 0.219 1.98 0.054
65.722 keV
Lir:Lr  0.121 £ 0.006 0.426 37.6 0.094 0.101 M1 + o 5o
Lyr: Ly 0.048 4 0.003 0.504  38.0 0.011 0.314 4+ (0.7 + 0.2) %
M; :Ly 193 4+ 0.20 0.510 0.007 2.37 2.44
Mo :Lr  0.035 & 0.007 0.092 9.23 0.023 0.027
Mmm: Ly  0.012 4+ 0.004 0.114 9.59 0.0028 0.083
67 .750 keV
Lu:Lr  0.397 £ 0.016 0.415 34.8 0.095 0.102 E1
Lizm: L 0.491 4 0.019 0.490 349 0.011 0.309
M; :Lyx 063 +0.13 0.524 0.0078  2.37 2.39
Mi: Ly 0.127 4 0.025 0.111 8.84 0.0028 0.081
84 .691 keV
Ly : Ly 0.394 £ 0.014 0.350 18.7 0.094 0.111 M1 + o 52
Lni: Ly 0.308 4 0.012 0.398 17.6 0.011 0.259 4 (10.7 £ 0.9) %
M; :Ly  0.61 4 0.08 0.620 0.013 2.39 2.17
My :Li  0.107 4 0.012 0.078 4.62 0.023 0.029
Mi: Ly 0.089 4 0.010 0.092 4.48 0.0027 0.068
100. 106 keV
Li :Lix 0.094 4 0.004 2.94 0.093 91.8 A.»Mw E2
Lir : Lirr 1.085 + 0.016 0.91 1.125 8.62 0.5
My :Lpr 0.029 + 0.001 0.637 0.0219 20.6 1.07
M;r :Lnx 0.261 4+ 0.025 0.205 0.277 2.14 0.135
Mipp: L1 2.5¢ 4 0.24 0.080 2.72 0.0027 0.059
- 113 .673 keV
Ly : L 0.262 4 0.026 0.281 8.81 0.094 0.121 M1 .*c. o
Lirr: Ly 0131 4 0.025 0.302 7.54 0.011 0.200 4+ (9+2)9
Ii: - . )
Mr :Lix 094 + 0.14 0.770 0.026 2.40 1.98
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Table 3 (continued)

- -

Measured Exper. E1 E2 M1 M2 Multipolarity
ratios values
My :L;  0.084 4 0.015 0.064 2.18 0.024 0.031
Myp: Ly 0.053 4+ 0.012 0.072 1.92 0.0028 0.053
116 . 418 keV
Ly + Ly
I 0.62 + 0.05 0.478 15.4 0.104 0.319  El + < 0.04 9, M2
1

152 . 435 keV

Li:Ly 019 +0.04 '0.229 4.59 0.093 0.128

El + < 0.5 9% M2
LyiLy 022 £005 0234 3.53 0.010 0.150

. 179 .393 keV

Ly:L; 048 +0.05 0.205 3.28 0.091 0.130

M1 +
Lip:Ly 035 4+ 0.04 0.205 2.37 0.010 0.126

+ (40 & 4) % B2
198 . 356 keV .

Lp:Lp 263 £040 0192 279 0.091 0.131
Lyp:Ly 186 £0.28 0187  1.88 0.0099  0.113

222 .110 keV

0.182 + 0.036 0.177 2.20 0.090 0.132
0.182 + 0.036 0.170 1.45 0.0097 0.099

229 . 318 keV

Lip:Ly 218 £026 0178 2.09 0.089 0.132
Lim:Ly 150 +£0.27 0165 135 0.0097  0.095

264.072 keV

E2 4+ <49 M

El + < 0.7 9, M2

E2 + <29 M1

Lyp:Ly 152 +0.18 0157 L6l

0.088  0.132
Lty 080 £0.20 0.147  0.983

0.0095 0.080

E2 4 <39 M1

Both the results of gamma-gamma, angular correlations and the pair con-
version coefficients in the decay of 1%2Ta [1] and thus the conclusions con-
cerning the quantum numbers of the levels in 182W were taken into account
for the determination of the transition multipolarities.

The analysis of all mentioned experimental data enabled the final conclusions
about the transition multipolarities to be made and the double multipole
mixtures to be determined. The gamma-transitions with the energies of
1044.43, 1158.08 and 1189.04 keV can be interpreted as triple multipolarity
mixtures E1 + M2 + E3 [1]. The high experimental values of ICC for the
transitions with energies of 1157.31 and 1437.8 keV indicate that the mono-
pole transition K0 is involved in these transitions to a great extent.
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Table 4 (continued)

T:?;ISI. s?f::f;_ Values of ICC x 103 _N\
erisrgy il Exporimernt Z1 — “—*—-E 3 P I Multipolarities
_—
198.356 K 182 4+ 8 53.4 174 522 583 2780 B2 + <049 M1
Lt 39.1 + 1.8 1.15 37.2 494 0.83 60.8
222.110 K 39.0 £ 2.0 40.1 129 382 426 1890 El 4 < 0.05 9 M2
Ly 554+ 0.8 4.69 15.0 61.5 61.1 357
229.318 K 117 4+ 8 37.1 118 349 390 1700 B2 + <19 Mt P
Lz 273 £ 1.8 0.75 28.8 413 5.0 42.0 .
264.072 K 7 & 7 26.1 80.5 234 286 1060 E2 4+ <19 M1
Ly 102 £ 1.3 3.11 9.75 36.9 37.9 193
Table 5
Intornal conversion cosfficionts and multipoluritios of gamma-transitions in 1482W
. Values of ICCx 103
Transition .
. Multipolarities
oenergy Experiment E1 E2 E3 M1 M2
891.92 45 + 1.8 1.86 4.65 10.2 11.1 27.5 B2 + < 25 9% M1; El 4+ (10 £ 7) 9% M2
927.95 4.37 + 0.32 1.73 4.31 9.32 10.1 24.8 B2 + <79 M1; El 4+ (11 + 2) % M2
959.74 98 + 09 1.63 4.03 8.65 9.27 22.6 B3 + (8 + 6) 9 M2; El + (39 4 4) 9, M2
1001.68 3.97 & 0.19 1.50 3.70 7.88 8.34 20.2 E2 + (6 &+ 4) 9% M1; El + (13 & 1) 9% M2
1044.43 4.1 4+ 06 1.39 3.42 7.19 7.52 18.1 El 4+ (16 + 4) o, M2; El + M2 + E3 (1]
1113.29 4.0 + 0.8 1.24 3.02 6.27 6.42 15.3 E2 + (29 % 23) o, M1; El 4 (27 £ 9) % M2
1121.28 3154+ 0.19 1.23 2.98 6.17 6.31 15.0 B2 + <11 9% M1; El 4+ (14 £ 1) 9% M2
1157.31 6.8 4+ 0.7 1.16 2.80 5.77 5.84 13.8 E2 4 (0.40 4 0.06) %, EO
1158.08 21 4 0.7 1.12 2.70 5.51 5.56 13.5 EY + (7 4+ 6) 9 M2; El 4+ M2 + E3
1189.04 4.10 + 0.21 1.11 2.66 5.45 5.46 12.8 El + (26 £ 1) o M2; El + M2 4 E3 [1]
1221.42 2.57 £ 0.13 1.05 2.53 5.15 5.11 12.0 E2 + <79 M1; El + (14 &+ 1) 9 M2
1230.97 2.54 + 0.16 1.04 2.49 5.07 5.02 11.7 E2 + <89 Ml; El + (14 £ 2) 9% M2
1257.47 2.45 &+ 0.32 1.00 2.40 4.85 4.76 11.1 E2 + <15 9% M1; El 4 (14 + 3) 9% M2
1273.75 2.356 + 0.23 0.98 2.34 4.72 4.61 10.7 El 4 (13 + 2) 9, M2; E2 + <10 9% M1
1289.16 9.8 + 0.7 0.86 2.29 4.60 4.48 10.4 M2 + < 22 9% E3; M2 4+ < 14 9% E1
1342.72 25 4+ 0.5 0.89 2.12 4.23 4.06 9.39 E2 4 < 459 M1; El 4 (19 + 6) 9 M2
1373.80 3.94 £+ 0.42 0.86 2.03 4.03 3.84 8.80 E3 + <79 M2; M1 + < 18 9% E2
1387.40 4.1 4 0.8 0.84 1.99 3.95 3.74 8.64 E3 4+ < 20 9 M2; M1 + < 259 E2
1410.10 27 + 1.8 0.82 1.93 3.82 3.60 8.30 E2 + M1; El1 + (4 — 46) % M2
1437.8 > 40 0.80 1.86 3.67 3.43 7.90 E2 + > 49 K0
1453.05 3.5 4+ 1.0 0.78 1.83 3.59 3.35 7.69 E3 + <229 M2




The total absolute intensities of gamma-transitions occurring in the decay
of 182y, = 182W woere calculated (Tab. 1) with the help of the ICC values and
the .@xwﬁ._Bmsnm_:% approved fact [1] that the intensity of beta-transition
leading to ths ground state of 182W ig less than 0.001 9/, per decay.

IV. THE DECAY SCHEME

The decay scheme 182Tq, —> 182W wag set up on ths basis of our experimental
results m.ka the othsr data available in the preceding papers were also used.
.H&w m%mmmw:om of the presented decay scheme from the ones published pre-
aw._ozwq consists in ths more precise energies of levels, due to the already men-
tioned high precision of the gamma transition energies determinantion.

In ths previous papars dealing with the decay of 182Ta ten excited states
have been found in the 182W nucleus and their @EE?E characteristics have
bzen dstermined unambigously. They are levels at energies of 100.106 (/7 —
= 2%), 320.424 (I" = 4¥), 1221.415 (I* — 2+), 1257.430 (I* — 2+), 1289.164
(I= =2-), 1331.131 (I7 = 3%), 1373.853 (I* = 37), 1442.825 (I= = 4+)
1487.520 (I* = 4-) and 1553.240 (I* = 4)keV. Our expzrimental wmmc_amu

and conclusions about ths transition multipolarities confirm these data and -

@E.omcwm there is no need to analyze these levels and their quantum characteris-
tics. In the following only the new experimental facts and conclusions which
can be %.%7&& tfrom them about the decay scheme of 82T will be discussed.

The mx._mnm:om of & new level at the energy of 1510.21 keV has been already
H@mmzawm in the paper about the decay of 182mRe [5]. In a recent paper [4] and
I our mvestigation of the decay of 82Re [6] the existence of this levei has
mez confirmed by the gamma-gamma, coincidence expariments. These results
Qawgg the assumption [1] concerning the level at the energy of 1410.1 keV
which had to be deexcited by the 1410.1 and 1310 keV transitions _mm.gmzm
to g.m.mnocbm and first excited states of 182W, respectively. The 1310 keV
aw@b%n_os has been observed only in the pair-conversion positron spectrum [13]
but it has not yet been found either in the gamma-ray spectrum or in that
of the internal conversion electron in the decay of 182Ta,. The observation of
& new transition with the energy of 1180.9 keV enabled the level at 1510.21 keV
to be determined, which is deexcited by 1410.10 and 1180.9 keV transitions.
As the conversion electrons from the 1180.9 keV transition had not been
ovmmiﬂm neither the ICC of this transition nor its 5:5@051&\8:5 be
determined. The E2 - (M1) multipolarity can bs most likely assigned to
the 1410.10 keV transition, whence there follow a positive parity of the level
at 1510.21 keV and possible spin values I = 2, 3 or 4.

The 1437.8 keV transition observed in the 182Ta conversion electron spectra
[L, 9] deserves spacial attention. This transition has not been observed so
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far in the gamma-ray spectrum and the lower limit of its ICC has been esti-
mated in paper [1] as ax > 4.8 x 1073, This value has led to the conclusion
about the multipolarity of 1437.8 keV transition being of the type E3, M2
or highsr. On this basis an assumption of the existence of the 3--level ‘at
1437.8 keV has been made [1]. Our experiments as well as the results of
White et al. [3] set up the uppo>r limit of the intensity I, (1437.8) < 0.005
(Tab. 1) and in consequence the ICC of this transition has to be ax > 40 x 10-3.
Such an ICC value is higher than the theoretical one for the M4 transition and
thus leads to the conclusion that a great admixture of £0 multipolarity is in-
volved in the 1437.8 keV transition. In the case of a pure K0 transition a le-:
vel with the same energy and with I7 = 0+ would have to exist in the nucle-
us of 182W. Such a possibility is very unlikely because of two reasons:

1. A supposed 0t+-level would havs to bz excited directly in the decay of
the 182T4q ground state possesing I™ = 3, which means by th> third-forbidden
beta transition (4] = 3, mms = — 1), for which the log ft value has to
exceed 18.

2. The E2-transition with the energy of 1337.7 keV and an intensity approxi-
mately by two orders higher than Ix(1437.8) leading to the 122W ground state
from the supposed 1437.8 keV level would have to be found. Such a transi-
tion was not observed either in the gamma-ray spectrum of 182Tg or in that
of 182mRe [5].

Therefore we expressed an assumption in our paper [5] about the 182mRe
— 182W decay suggesting that the transition in question possesses EO0 -
+ (M1) + E2 multipolarity and that it leads to the 2+-level of 82W ground
state rotational band. It moans that it is possible to establish a new 2+-level
at the energy of 1537.9 keV in 182W. The existence of such a level has been
confirmed also by the gamma-rays with the energy of 1537 42 keV observed
in the decay of 182mRe [5].

On the basis of the proposed decay scheme of 182Ta and of the absolute:
transition intensities, the intensity balance was made and as a result the beta
branchings in percents per decay for each level of 182W were determined (see
Fig. 3). Using these data and the @-value of the 182Ta beta-decay (Ez;. =
= 1812 4 3 keV [1]) the corresponding log ft values were determined. From

the character of 182Ta decay to the individual levels of the daughter nucleus.

it is possible to make conclusions about the probable values of the 18Ta

ground state quantum characteristics. From the decay scheme one can see

that the most intensive beta components lead to the 182W levels with I7 = 2~
(1289.164 keV), 3-(1373.853 keV) and 4~ (1553.240 keV). In consequence;

these beta transitions appear to be:
1. either allowed, in which case the ground state of 182Ta has I* == 3—;

2. or once forbidden (resp. unique, once forbidden) while to the ground state:
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Ljfl‘l\f T ez of 18Ta [7 — 2+, 3+ or 4+ can be assigned. The second case is much less probable

T - ?!de because of very high log ft values (log ft > 9.3) for the beta transitions leading
to the positive parity states of 182W,

The relatively high values of log ft of the beta transitions leading to the

levels at 1289.164 and 1373.853 keV (log ft > 8) indicate that some kind

of additional forbiddeness is imposed upon these transitions diminishing

D — @€y — |
HH m@w%.ﬂwmwt —_ 1 their probability. The level at 1289.164 keV is interpreted within the frame
T ——————— soeu " ”f of the superfluid nuclear model [14] as a two-quasiparticle state p402}—
—p514} and the level at 1373.853 keV as a first excited state in the rotational

T v band appropriate to this state. If the ground state of 1%Ta is interpreted ,

Py %ﬁ.\\”j on the basis of the Nilsson model [15] as a p404|—n5101 proton-neutron

configuration, one can see that the beta transition between this level and the 4

p402t —p5141 state in 182W is a two-particle transition, which is strongly ,
27 & forbidden in the frame of nuclear superfluidity model (the so-called F-forbidden ;
T T w2 sy [ T transition). On the basis of this interpretation it is possible to explain the i

relatively high log ft values of the beta transitions leading to both levels of

the rotational band with K= = 2—.

T e —— | ]

N LT GLTLY -
g I ————wwwosws— | The beta-decay of 182Ta to the 1553.240 keV level interpreted as a two-
17 #san - quasiparticle n624f — n510} state proceeds with the logft = 7.44, which
27t (g 38 value is in accordance with the experimental values of logft — 6.5—8.4 |
[16] for the beta transitions of the n624} x> p404| type in the neighbouring

179Uy
odd-mass nuslei. These transitions belong to the class of so-called N-forbidden

W .

w2
7%

T wwsoy —— | ]

o Wl 8100~ transitions the existence of which gives evidence of the mixing of wave func-
I ‘ tions of Nilsson states differing in asymptotic quantum numbers by AN =
M Ml =Adn, = 2,44 = 0[17]. In the present case the mixing of wave functions
[J;Mw\wn\wmkmw\\ R B of Nilsson states n404} and p624) with n624/} and p404] respectively, occur-
_— ] ,
red, which in consequence leads to the allowed unhindered beta transitions :
n4041 2> p404| and n624} = p624|, increasing to a great extent the transi- j
T R ] : o _
T tion probability between the states n624} and p404/. s
'
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