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The paper deals with continual measurements of the yy-coincidences
from the 92Th — 2Gd decay. A tantalum target was irradiated by
an internal proton beam (E,=660 MeV, I,=5 ,A) of the LNP Phasotron
and a radioactive source of *Tb was prepared from it by chromato-
graphic isolation followed by electromagnetic separation. The gamma-
rays were recorded by two HPGe detectors with the efficiencies ,=19%
(CANBERRA) and 28% (ORTEC) and the energy resolution AE,=1.8 and
1.9 keV (%°Co) respectively. The axes of the detectors made an an-
gle of ~ 100° and the source-to-detector distance was & 35 mm. The
detectors were protected with a Pb filter 7 mm thick placed between
them to avoid registration of Compton scattered photons. The reso-
lution time of the coincidence circuit was = 20 ns. The coincidences
were recorded event by event as the channel numbers K; and K; in the
first and second detectors respectively and the time passed between
the detection of these two pulses in the interval (0 ns - 180 ns).

After the measurements had been finished the true coincidences
were selected by setting a time gate and sorting the raw data into a two-
dimensional matrix. The spectra of yy-coincidences were obtained by
setting gates on intensive y-peaks followed by subtracting the Compton
distribution spectra from the resulting ones. The number of events
was increased by a factor of two by summing each pair of the gate
spectra from the X and Y detectors corresponding to the same 7-
energy. Before summing up, these spectra were corrected channel by
channel for non-linearity of the detectors’ electric circuits. The number
of the yy-coincidences acquired in a spectrum by gating a peak with
E,;(v) for the X detector S%’Y(Enj('y), Ein(7)) is

S5 (Bni(1), Bins (1) = &5 (Buy )15 (Enj(1))25 (Bim (7)) %
% I (Eim(7)) RiNTW () (1)

where indices n, j, i, m are the numbers of the excited states between
which the transition occurs, N is the number of nuclei decayed per
second, T is the coincidence measurement time, R;; is the branching
coefficient, 57X,6}; is the absolute recording efficiency of the X and
Y detectors for y-quanta with Ey, W(©) is the angular correlation

1



coefficient of the coinciding y-quanta. Analogously, for the Y detector
we have :

SXY (Ban(1), Eaj (7)) = €1 (Bnj(3)) I (Bnj (7)) (Bim(7))
X L, (Eim (7)) R;iNTW (©). (2)

Thus, the total number of coincidence events in both detectors for a
pair of coincident v-quanta is

SXY (Bin(7), Enj(7) = S5V (Enj (1), Bin(1) + 5357 (Bim (1), Euj (7).
(3)

Recording yy-coincidences we simultaneously recorded single y-spectra
with the same two detectors. The number of y-quanta recorded in the
X and Y spectra is :

¥ (Bn (1) = X (Bu (1) Ly (En (7)) NT (4)

or

SY (Enj(7)) = €5 (Enj (1)) 1 (Enj (7)) NT. (5)

Using the above relations one can calculate the branching ratio from
the experimental data :

“ SEY (Bin(7), Enj(7)) W(©)]™
(Bji)eap = SX(Eni(7))SY (E; <>>+SX(Ezm<v>>Sv<Enj<7>>XNT'

(6)

We found it convenient to compare the experimental branching coeffi-
cient ratio (Rji/Ra2)eap to the calculated one (Rji/ Ra2)cate Which had
been deduced from the proposed decay scheme and placement of the
~-transitions.

(Rji)eate = 5iDji where (7)
si=—— and  dip =silip (8)



where I, is the total y-transition intensity, and the branching coeffi-
cient Dj; is deduced from the relation :

j-1
Dj; = dji + E djzdzyi +
21>1
j=1 j—2 j=(n—-1)
+ E E cen E djzn—ldzn—1zn—2 .. 'dzli +
Zp—1>2n-2 Zp-2>2n-3 z1>1

+dii—1dicrico - djya jdigr . (9)

A number of coefficients Rj; calculated by the program COIN [1] for
the 1%2Gd decay scheme are shown in Table 1.

Now let us consider the angular correlation coefficient in our exper-
imental conditions. It can be written as follows :

W(0) = 1+ QoA Ps(cos(0)) + QuaAsaPy(cos(©)) (10)
QQQ = QQ(Det X)QQ(DGt Y)
Qus = Qa(Det X)Q4(Det Y) (11)

where Q9 and Q44 are the attenuation coefficients taking into ac-
count the finite size of the detectors. We calculated @2 and ()4 for
the X (CANBERRA) and Y (ORTEC) detectors for a number of energies
(d=35mm) by the method of Krane [2] using the program SAC [3] (Ta-
ble 2).

Thus, assuming the average values Q9 = 0.4686 and ()44 = 0.0224
take the angular correlation coefficient in the form :

W (100°) = 1 — 0.2131 Ay + 0.00596 Asy . (12)

When calculating W (100°) for the transition I™— (L) — 2+ —(2) — 0
we used the Agy and Ayy from [4], see Table 3. The values of (Rg2)ezp
were calculated without taking into account angular correlation be-
tween gamma-rays with energy Ej» and E21 (Wig,21(100°) = 1). Then
the average (Rgs)erp = 0.895(26) with x? = 87.7. After that we cor-
rected them for angular correlation dividing (Rgg)ew by W,g 21(100°),
then the average (Rg2)erp/Win21(100°) = 0.875(24) with x* = 68.1.
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When the multipolarity of transitions or/and spin of levels are un-
certain we choose from possible set their values such ones which give
ratio (RQQ)exp/WiQ’Ql(loo()) closer to unity. The values of (Ra2)exp and
(Rg2)exp/ W (100°) for the transitions I"(L) — 2+(2) — 0" are shown in
Figure 1. I™ is the spin and parity of the initial level. These Ry should
be the same for each shown transition, therefore in several cases they
differ significantly from each other, sometimes by 2¢. This fact could
be explained as a result of the cascade transition intensity weakening
which has not been taken into account with (6). It also appears if one
calculates the ratio of the detector recording efficiencies, as shown in
Figure 2. Although the discrepance in Ry values somewhat decreased,
finally good agreement was not reached. Probably, the too low Rgy in
case of 271 keV and 411 keV can be explained by dependence of the
coincidence efficiency on the y-quanta energy. Our experimental con-
ditions therefore do not allow fully quantitative estimation of such
dependence.

Those y-quanta close in energy which cannot be resolved in sin-
gle y-spectra (due to limited energy resolution of the detectors) can
however turn up in 7y-coincidence spectra. When intensities of com-
ponents of double and triple peaks are being determined, an additional
uncertainity often arises from an indefinite angular correlation correc-
tion factor of the coincident y-quanta. Analysis of the transitions that
ted the first excited state in 1%2Gd gave that factor about £20% of
their average intensity. It appeared that different single y-transitions
feeding the same level have nearly equal values of the experimental
coincidence intensity ratios %ﬁ—%&%j—g The mean values of such ratios
are shown in Table 4.

We used these ratios to split intensities of the double and triple
~-lines into individual ones, because we are able to estimate experimen-
tally only S’y’y(Eify EfQ)ezp, S‘Y’Y (Eirfl, Ef’?)ewp and the sum {S.W(E,'f, E21)
+Sy (Eir g E1) }exp Let us introduce this ratio :

_ S»W(EifvEfQ) ‘
C(Ef?,E21) - {S'y’y(Eif7E2l) avg (13)
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As (13) was written for single averaged transitions Ejf, for a double
one we can write :

Syy(Eif, Epa)
Aex Ez 7E = . o .
o(Eir Ep2) {S')"Y(Eifa Ey) + Sy (Eirg, En) ) o "

Syy(Bipr, Epra) }
Ae:c Ei’ ’aE' = = : .
p(Bigs By2) {va(EifaEm) + Syy(Eirg, Bn) ) oy 1)

Thus, intensities of components of a doublet E;; and Eyp can be de-
rived from the relations :

Acwp(Big, Bp) _ _ L(Eiy) (16)
C(Ep, En)  L(Eiy = Eip)
Acop(Eig, Epa) _ _ L(Eiy) (17)

C(Ef’Q’EQI) B I—y(E;f ~ Ei’f’)

where the doublet y-transition intensity is I,(Eis = Eyp) = L, (Eif) +
L,(Eyp). Similarly, we also calculated components of the triplets.

The coincidence intensity ratio in case using the whole coincidence
matrix (summing of X and Y spectra) can be calculated by the equa-
tion :

o X ¥ (Bp2) | &) (Big)

SXV(Ey,Ep) 57 (Ep) {sf,f(EJ;z) + ef(Eij)}RffWV(Eif’EfQ) 18
XY - Y (E, Y(E;

S%Y(Eifa E21) S,?(Egl) {%523 + z%%g;;} Rf2W7(Eif, E21)

Here we assumed the ratio
W, (Eif, Ep2) /Wy/(Big, En) &= Wo(Eip, Ep2) [Wo(Eirg, Enn).

It is clear that Ay Py(cos 100°) differs from Ay4Py(cos 100°) by a factor
of 3 (see Table 3) or less, but since Qs 18 approximately 28 times
smaller than (s, one can neglect the term QuqA44Ps(cos 100°).

Thus when calculating intensities of components of the double peaks
from the coincidence intensity ratios (as given above), we found that
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the angular correlation factor (19) does not depend on the spin and
parity of the i-th level and the multipolarity of the upper y-transition

(Liva/if) :
W(Ei, Epp) =1 _ As(LisLiflily) — As(Lp2Lip2ly)
W(Eif,Egl) -1 AQ(L,’fL;fIiIf) U2(1f2).14.2(2202)

_ A(LpLp2ly)  W(Ep;,Ep) —1
T Uy(152)Ag(2202) — W(Esp, Egy) — 1

(19)

where Us(I52) is a factor referring to an unobserved transition E,s.

Intensities of double and triple vy-transitions resolved by the ~~-
coincidences are shown in Table 5. We found 19 double transitions (13
for the first time) and 3 new triple transitions. We consider the transi-
tion of 1598 keV, identified in [5] as a double one, to be single since no
coincidences of its second component with either ¥970 or 71314 was
observed.

Measuring the 3t /EC decay of neutron-deficient nuclei like »*Tb
one can also observe annihilation quanta following positron emission.
The intensity of coincidences with such quanta S?l’l}’/,r has the general
form (similar to (6)) :

Sevi4(511(%), Br (7)) LG |
[55(511)55,%(1‘71;[() + S}Y/(Sll)S:;((ELK)] |: NT ] = ;RiLIﬂ(l)

(20)

where I5(i) is the intensity of the 3 transition to the i-th level, R;p is
the branching coefficient calculated by (7), (8) and (9). The intensity
of such a transition is expressed by (20), at first for the highest level
excited in the decay and consecutively downward to the first (lowest)
one. Intensities of the % transitions (or their upper limits) found (see
Table 6) for level energies up to 2300 keV.

Experimental ratios of electron capture to positron emission intensi-
ties are compared to the theoretical ratios for allowed unhindered (au)
and unique first forbidden (1*h) (-transitions, see Figure 3. In the
general case we do not know the real annihilation quantum recording
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efficiencies, but we can determine ﬂ]%l in relative units first, neglect-
ing the efficiencies, and correct them by the normalizing coefficient.
To deduce this normalizing coefficient we assume that this experimen-
tal ratio for allowed transitions is equal to the theoretical one (within
approx 10% errors, see [7], [6] and Figure 27 therein). We used the
allowed transition to the 3~ final state for such normalization. In ac-
cordance with Table XXI from [6], for some nuclei the ratio analysed
in the case of allowed transitions almost does not differ from that of
1-st forbidden nonunique ones (within the error limits) while for others
it may differ by up to 30%. Our case is the former.

In this experiment we set 91 gates on each of the two detectors, X
(CANBERRA) and Y (ORTEC), embracing 116 y-peaks (19 transitions were
found to be double and 3 triple), and gained 91 coincidence spectra for
each detector. The spectra corresponding to the same v-energies were
corrected for non-linearity as explained above and then summed. For
each 91 resulting spectra SX and o (SXY) were found and (Rji)eap
calculated by (6) with W (©) = 1.

At the first stage of analysis we thoroughly checked the results of
y7-coincidence analysis performed in [5]. The direct transitions which
fed the 1%2Gd ground state were unambiquously confirmed by the yy-
coincidences with the upper transition gated as shown in Table 8.

Coincidences of the transitions choosen as gates with the lower
transitions proved placements of the following transitions : 271.09,
411.1165, 526.85, 543.58, 586.27, 622.79, 675.01, 703.39, 764.89, 778.9045,
794.73, 909.15, 970.32, 974.05, 990.19, 1052.15, 1137.56, 1159.82, 1190.44,
1209.03, 1299.140, 1325.86, 1348.15, 1586.22, 1631.42, 1739.46, 1757.42,
1841.15, 1857.48, 2033.89 and 2251.41 keV. For the first time place-
ment of the transitions in Table 7 is proved by coincidences.

Part of the yy-coincidence results is given in Table 9. We deter-
mined the experimental ratio (Rj;/Rgs)..p (see equation (6)) for tran-
sitions which coincide with the most intense transitions deexciting the
low energy levels. The experimental ratios were compared with the
calculated ones (see Table 1) and the qualifying transitions were then
placed in the decay scheme. The first and second number in the last
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column of Table 9 indicates from which initial to final level the tran-
sition proceeds. The decay scheme in a tabular form is shown in Ta-
ble 10.

Introduction of new excited levels was based on the results of the
~~- coincidences. Obviously, energies and multipolarities of the transi-
tions placed between the levels with known energies, spins and parities
follow some rules, namely, energy balance, balance of total transition
‘ntensities and momentum and parity conservation law. Zolnowski et
al. [5] introduced 41 levels on the basis of the yy-coincidences and
95 more levels were introduced tentatively on the basis of energy bal-
ance. Our measurements of yy-coincidences confirmed 40 levels, and
only the 3411.5 keV level was not confirmed. Out of all the tenta-
tively introduced levels [5] four levels at 1771.557, 1975.67, 2264.83
and 2932.66 keV agree with our y7y-coincidence results. Based on the
~y~-coincidences we introduced 46 new levels, see Table 10. Using the
conservation laws we found unique or possible spins and parities for
all levels. Placement of 58 transitions on the basis of ~7y-coincidences
and 53 transitions on the basis of mere energy balance [5] was con-
firmed by our yy-coincidences. In addition, we placed 131 transitions
on the basis of coincidences for the first time. Thus, 242 gamma-
transitions have been unambiguously (on the basis of ~y7y-coincidences)
placed in the 15271, 3 152G d decay scheme, see Table 10. The log ft
values listed there were calculated using the 2Tb half-life of 17.5(1)h,
decay energy Qg = 3990(40) keV [8] and intensities of the 2Gd level
population. For some levels their intensity balances turned out to be
negative and the condition |Ig| < o(Ig;) Was satisfied. In those cases
we gave only lower limits of log f¢ calculated on the assumption that
Iy = Igi + 20(Ig).

J.D. acknowledges support from GACR Grant No. 202/99/0149.

V.S.P. wants to thank Prof. N.Severijns and his colleages for fruitful
discussions and kind hospitality during his visit to Katholieke Univer-
siteit Leuven, Belgium.
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Table 1. Part of ratio Rj;s calculated by the program COIN. Ab-
solute (upp-r) Rji and ratio Rj;/Rs; are given in cells. Numbers of
152Gd excited levels are given in squares.

EjeykeV]

Rj; 344 | 615 | 755 | 930 | 1047 [ 1109 | 1123 [ 1282 | 1314 | 1318
Rji/ Ras (6] [9]
Eleo[keV]

344 | 1.754 | 1.754 | 1.754 | 1.754 | 1.754 | 1.754 | 1.754 | 1.754 | 1.754 | 1.754

1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

615 13.29 1.117 0.593 0.529 0.121

7.577 0.637 0.338 0.301 0.069

755 27.85 1.621 | 14.66 0.167

15.79 0.924 | 8.358 0.095

930 11.08 5.250 1.161

6.317 2.996 0.662

1047 46.04

(6] 26.25

1109 37.25 0.244

21.24 0.139

1123 18.56 1.914

10.58 1.091

1282 230.8

9] 131.6

1314 122.7

69.95

1318 28.7

16.4
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Table 2. Angular correlation attenuation coefficients. X — HPGe
detector (CANBERRA), Y - HPGe detector (ORTEC).

B,=270 keV | E,=340 keV | E,=1500 keV
Q2(X) 0.7035 0.7077 0.7122
Qa(Y) 0.6562 0.6621 0.6682
Qa2 0.4616 0.4686 0.4759
Q4(X) 0.1923 0.2018 0.2122
Qu(Y) 0.0981 0.1105 0.1238
Qa4 0.0189 0.0223 0.0263

Table 3. Angular correlation coefficients W (100°).

LD DT | An | Aw [W(00°)
0(2)2(2)0 | 0.3571 | 1.143 | 0.931
1(1)2(2)0 2025 | 00 | 1053
1(§ = +1)2(2)0 | -0.5949 | -0.3809 | 1.124
1(2)2(2)0 | 0.1786 | -0.7619 | 0.957

2(1)2(2)0 025 | 0.0 | 0947
9(8 = —1)2(2)0 | 0.4527 | 0.1632 | 0.904
2(2)2(2)0 | -0.0765 | 0.3265 | 1.018
31)2(2)0 |-0.0714| 00 | 1015
3(6 = —1)2(2)0 | -0.5290 | -0.0408 | 1.112
3(2)2(2)0 | -0.2041 | -0.0816 | 1.043
4(2)2(2)0 | 0.1020 | 0.0091 | 0.978
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Table 4. Average experimental coincidence intensity ratios C(Eso,Eo1)
for a number of transition pairs.

Level Transition Ratio

f Ef, keV If Efg, keV XL(EfQ) C(EfQ,EQl)
3 1 615.373 |0t | 271.09 E2 1.11(3)
4 | 755.395 | 4T | 411.1165 E2 0.92(6)
5 | 930.550 | 2T | 568.27 (E0,M1,E2) 0.61(4)
6 | 1047.774 | 0T | 703.494 E2 0.49(3)
7 11109.193 | 27 | 764.89 E2 0.48(3)
8 11123.183 | 37 | 778.9045 El 0.48(3)
12 11314.635 | 17| 970.32 E1l 0.34(4)
13| 1318.349 | 27 | 974.05 (EO,MI,E2) 0.32(4)
LE 1434.017 | 3% | 1089.737 M1,E2 0.24(4)

Table 5. Intensities of double and triple y-transitions resolved by ~y7-
coincidences.

E,, keV E; E; |(By)(cale)| I,(AL) |

[reak keV keV keV (components)
557.67(7) | 1605.584 | 1047.774 557.810 11.4(11)
17.5(5) | 1839.70 | 1282.267 | 557.433 6.1(12)
703.39(7) | 1047.774 | 344.280 | 703.494 237(7)
371(7) 1318.349 | 615.373 702.976 134(5)
814.38(16) | 1861.897 | 1047.774 | 814.123 3.8(7)
5.5(5) 2729.165 | 1915.69 813.475 1.7(8)
818.25(8) | 1941.157 | 1123.183 817.974 15.0(25)
16.0(4) 2133.39 | 1314.635 | 818.755 1.0(4)
855.00(9) | 1470.61 | 615.373 | 855.237 3.6(7)
10.3(12) | 1785.24 | 930.550 | 854.690 4.1(8)
2169.58 | 1314.635 | 854.945 2.6(7)
1083.96(10) | 1839.70 | 755.395 | 1084.305 7.0(16)
12.2(5) 2401.49 |1318.349 | 1083.141 5.2(12)
1202.64(9) | 2133.39 | 930.550 | 1202.840 |  4.3(12)
8.92(29) 2325.82 | 1123.183 | 1202.64 4.6(10)
1314.66(9) |1314.635 | 0 1314.635 186(7)
922(5) | 2437.44 | 1123.183 | 1314.257 36(5)
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1400.60(7)
24.4(5)
1411.48(9)
101(3)
1446.43(7)
38.7(8)
1517.78(7)
102.5(21)

1596.75(7)
72.1(15)
1605.72(7)
58.5(11)
1631.42(8)
36.1(8)
1789.20(8)
89.9(17)
1841.15(9)
12.3(3)
1902.45(8)
268(5)
2043.65(10)
15.6(4)

2093.51(8)
33.3(7)
2103.54(9)
10.11(26)
2169.16(9)
14.6(3)

2523.80
2719.67
1755.76
2729.165
2201.73
2880.652
1862.06
2133.39
2641.56
1941.157
2719.67
1605.584
2729.165
1975.67
2246.772
2133.39
2719.67
2772.36
2964.33
2246.772
3012.06
2386.95
3152.98
3358.26
2437.44
2709.42
2447.96
2719.67
2513.9
3098.99

1123.183
1318.349
344.280
1318.349
755.395
1434.017
344.280
615.373
1123.183
344.280
1123.183
0
1123.183
344.280
615.373
344.280
930.550
930.550
1123.183
344.280
1109.193
344.280
1109.193
1314.635
344.280
615.373
344.280
615.373
344.280
930.550

1400.617
1401.321
1411.48
1410.816
1446.335
1446.635
1517.780
1518.017
1518.377
1596.877
1596.487
1605.584
1605.982
1631.390
1631.399
1789.110
1789.120
1841.810
1841.147
1902.492
1902.867
2042.670
2043.787
2043.625
2093.160
2094.047
2103.680

12104.297

2169.620
2168.440

24.3(18)
35(5)
23.5(30)
10.9(8)
25.2(15)
75.5(20)
14.4(11)
4.1(5)
8.2(10)
266(6)
2.1(4)
11.0(8)
3.0(4)
1.6(4)
21.1(18)
12.2(11)
4.7(10)
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Table 6. Relative intensities of BT -transitions to the levels up to

2300 keV.
ippv | 1" | Erpv I5(i) izgv | I" | Ermy I5(i)
2 |27 | 344.280 118901(11200) 24 |27 [ 1771.557 | 394(110)
3 |0t | 615.373 | 19026(1084) 25 |2+ | 1785.24 | 285(39)
4 | 41| 755.395 -94(253) 26 1807.53 <62
5 |2+ 930.550 | 35900(1967) 27 1808.95 | 427(126)
6 |0 |1047.774 3623(500) 28 | 2% | 1839.70 | 542(144)
7 12%t11109.193 10865(560) 29 |2t |1861.897 <370
§ 13- 1123.183 | 6047(356) || 30 |2*| 1862.06 | 697(100)
9 1227.37 <314 31 1915.19 <73
10 1274.2 <114 32 1915.69 <66
11 |41 ] 1282.267 134(100) 33 | 2% |1941.157 2062(400)
19 |1~ |1314.635 |  467(96) 34 1975.67 | <77
13 | 2% ]1318.349 7639(969) 35 2011.65 <192
14 | 3% |1434.017 408(102) 36 2120.96 <16
15 | 2% | 1470.61 842(69) 37 2133.39 <104
16 1533.91 <183 38 2169.58 <17
17 1550.15 <378 39 | 2% | 2201.73 <32
18 |27 ]1605.584 4078(680) 40 |27 | 2246.772 <453
19 |27 | 1643.427 3168(231) 41 2258.14 <9
20 1680.76 <187 42 2264.83 <3
21 [3%] 1692.42 T76(79) 43 2265.28 <4
22 1734.44 <20 44 2267.71 <)
23 1755.73 441(71) 45 | 27 |2299.636 <56
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Table 7. Direct transitions to the 1"2Gd ground state confirmed by
~7y-coincidences.

Direct transition, keV Gate, keV
1318.24 622.79
930.58 675.01, 909.15, 2033.89
1109.20 1190.44
1314.66 1209.03
344.2785 2405.00, 2518.42

Table 8. Transitions placed by [5] on the basis of energy balance
and proved by coincidences in this work.

Gate Initial Final
Egate keV E;, keV Ey, keV
738.69 1862.06 1123.183
1036.74 2729.165 1692.42
1089.737 1434.017 344.280
1205.83 1550.15 344.280
1495.44 1839.70 344.280
1667.38 2011.65 344.280
1789.20 2719.67 930.550
1970.49 3285.12 1314.635
2405.00 2749.20 344.280
2518.42 2862.64 344.280
Table 9. Ratios (%)”p from‘ ~7y-coincidences.
Eg(coinc) ‘ Res Af“ i f
344.279 271.094 411.116 586.272 764.887 778.904
(2,1) (3,2) (4,2) (5,2) (7,2) (8,2)
117.25 0.69(16) 6 |5
175.14 11.0(11) 5 4
195.17 0.471(14) 0.46(7) 6.3717) | 13 | 8
209.14 15.1(21) 13 7
248.75 0.43(5)
g271.09 | 0.630(7)* 3 |2
315.16 0.577(17) | 3.24(9) 5|3
324.90 12.0(23) 14 7
33556 en | 0.67(14) 33 | 18
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g 344.2785
351.73
353.78 en
367.80
387.80
g 411.1165
441.02
471.98 n
482.34
490.66
493.81
496.37
503.43
520.30
g 526.85
534.21 n
g 543.58
547.47
g 557.67d
d
562.98
579.63
g 586.27
603.18
g 622.79
641.20 en
648.31
658.83 n
g 675.01
678.61
699.25 en
g 703.39 d
d
712.82 n
715.19 n
722.00
g 730.95
g 738.69 en
750.06 n
752.59 en
g 764.89
g 778.9045
792.56
g 794.73
g 812.80
g 814.38d

0.53(3)
0.71(24)
0.729(24)
0.474(18)
0.729(9)*

0.72(13)
0.98(17)
0.73(6)
0.40(5)
0.67(8)
0.66(11)
0.720(21)*
0.39(7)
0.83(4)*
0.64(12)
0.66(6)*

0.62(9)
2.6(9)
0.851(8)*

0.779(29)*
0.85(14)
0.95(9)

0.722(24)*
0.81(6)
0.91(13)

4.2(8)

1.093(21)*

0.86(11)

0.95(4)*
1.046(14)*
0.958(13)*

0.89(4)*
1.04(5)*

0.625(13)
0.19(3)

0.345(14)

3.9(3)

0.83(8)*

0.81(12)*

0.867(25)*
2.3(4)

6.3(6)
0.312(21)*

5.8(3)
8.8(16)

0.732(12)

10.5(20)
12.6(3)

15(3)

12.41(26)*

1.6(4)
1.76(16)*
12.0(10)

8.6(17)

0.284(33)*

14.9(5)

14.3(10)
17(3)

16.0(5)*
3.75(28)*
17.7(24)

0.851(8)*
4.74(20)

4.16(15)

4.0(10)

1.40(17)

0.87(9)*

8.3(10)
0.561(27)*

5.45(17)*

5.56(30)

0.765(4)*

6.1(12)

18

1.046(14)*

10.4(7)

10.1(7)

10.1(14)

12.3(26)

0.958(13)*

10.8(11)

11.0(10)

1.03(4)*

11.5(7)

11.8(4)*

11.6(27)

11

13

17

18

18

19
11

29
30
18
28
13
29

16
33
40
24
10
18
14
12
13

19
15

29
20
29

32
17
40
67
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d
818.25 nd
d
831.94
839.6
841.10 n
850.49 n
g 855.00 t
t
t
878.13
g 893.34 en
902.46
g 909.15
914.35 en
g 928.43
g 932.09
937.04
953.07 n
g 970.32
g 974.05
984.90 en
g 990.19
993.14
1010.60
1016.60 n
1027.16 en
£1036.74 en
g1052.15
£1069.15
1075.87 n
£1083.96 d
d
1085.68 n
£1089.737 en
1092.26
1106.59 n
1117.15n
£1130.98
g1137.56
1141.68
1148.99
g1159.82
1185.73
g1190.44
£1202.64 d

1.1(4)

0.48(9)

0.852(17)*
0.38(4)
0.79(4)*
0.77(12)
0.75(3)
0.89(11)*
1.00(6)
0.71(14)
0.92(10)*
1.00(4)*
0.35(12)
0.820(23)*
0.83(15)
0.86(3)
0.96(11)

0.92(6)*
0.81(9)*
0.75(11)*
0.68(19)
1.03(22)

1.05(17)
1.03(6)*

0.85(4)
1.4(4)
1.12(5)*
0.509(12)*

0.84(4)*
1.11(7)
0.59(7)*

28(8)

0.65(23)*

1.015(20)*

0.87(5)
0.32(6)*

4.73(25)
0.44(5)

47(6)

12.6(22)
3.6(7)

16.8(7)

8.0(9)
2.0(4)*
14.7(5)*

10.4(13)

14.1(7)

0.36(6)

15.9(6)*
15.9(7)

5.9(8)
0.89(20)*
3.9(9)
0.32(3)*
5.1(6)*

0.56(11)
3.98(19)*

6.18(29)

13.4(16)

14.3(11)

15(4)

13.7(3)*

20(3)

13.5(6)

v 12(4)

11.3(21)

4.0(6)*

29
33
37

—
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d
£1205.83 en
£1209.03
1235.57
1247.07 n
1253.48
g1261.32
1263.84 n
1271.318
1275.04 en
1278.33
1284.42 n
g1299.140 en
1314.66 d
d
g1316.32
£1325.86
g1336.54
g1348.15 en
1352.98 n
1360.43 en
1365.69 n
1369.04
1372.04 en
1393.86
£1400.60 d
d
1406.16
g1411.48d
d
1417.18
1420.76
g1427.32
1430.76 n
1434.54 (n)
144191 n
g1446.43 d
d
1481.18 n
1489.60
1491.62 n
g1495.44 en
1502.62 n
1506.90 n
gl517.78 ent
t

0.76(10)*
0.49(10)*
1.64(29)
0.91(8)
1.2(4)
0.955(22)*
1.2(3)

0.180(12)
0.843(22)*
1.07(17)*
1.058(16)*
0.67(12)

1.00(17)
0. 83(12)
1.2(3 )
1.26(26
0.92 11)*

1.09(10)
1.305(28)*

0.61(7)*
0.53(8)

0.44(8)
0.97(5)*
0.52(12)

0.73(6)*

0.97(9)*

1.41(16)

1.38(21)

420(59)

4.84(10)*

8.2(18)

0.50(5)*

0.55(12)

7.9(6)

19.0(13)

8(5)*

27(5)

14.8(29)

2.4(3)

2.9(5)
4.3(9)
1.17(22)

1330(59)

5.8(5)

2.8(5)
1.04(15)

0.44(19)*

6.7(8)

20

11.6(13)

12.6(24)

15.4(21)

0.54(5)

14.2(20)
6.9(8)*

14.4(10)
1.8(5)

26(5)
12.0(18)

5.9(13)

10.3(10)

2.02(15)

46
17
54
7
55

48

74

7
19
12

40
33

21
63
34
36
45
52
83

66
55

67
56

24
70
59
58

74
61
60
40
28
41
50

62
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21
11
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t
1544.29
g1562.45 n
g1565.97
gl571.25
1575.30
g1586.22
1593.37 en
g1596.75 d
d
1598.90
g1605.72 d
d
g1631.42d
d
1640.08 en
1645.92 (en)
1663.67
g1667.38 en
1711.02 n
1727.72 en
1737.03 n
g1739.46 n
g1757.42
1761.22 n
1771.43
1778.78 en
1785.15 n
£1789.20 end
d
1792.71
1796.83 n
g1798.45 n
1802.67 n
1809.53 n
1818.56 n
g1825.37
gl1841.15d
d
g1857.48 en
g1861.94
1886.08 n
£1902.45 end
d
1914.71
£1921.00

0.93(10)

0.40(6)*

1.04(10)
1.072(23)*

1.40(7)

0.364(17)
0.93(8)*

0.55(11)
0.82(10)

0.960(28)*
0.80(11)
1.34(8)*
1.07(5)*
1.29(22)5
0.68(4)
1.00(16)

0.868(27)*

1.25(14)

1.09(9)*

1.2(3)
1.072(19)*

0.99(18)
0.965(28)*

0.60(11)*

4.13(25)

2.8(6)

2.2(4)
18.2(15)
1.32(14)*

1.12(7)*

10.9(14)

14.3(15)

4.8(4)

6.12(28)*

6.2(6)
8.0(8)

0.23(5)
3.9(7)

6.9(6)

1.04(7)*

7.9(8)

2.2(4)

7.1(12)

13(3)

15.2(9)

15.7(27)

14.2(19)

9.6(13)

13.8(3)

4.3(3)

5.21(26)

8.1(14)
12.3(3)*

12.9(19)

37
63
74
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1932.94
£1941.23
£1955.36 en
£1970.49
g1975.65
£1983.41
1993.87
2018.09
g2033.89
£2043.65 d
d
2051.26
2058.47 n
2069.00 n
2076.21
2078.63
£2093.51 nd
d
g2103.54 d
d
g2113.70
2118.66 n
£2150.85 en
2162.05
2158.72
£2169.16 d
d
2172.45 n
2176.44
g2179.42
2182.10 n
g2185.24 en
£2196.20
2217.40 n
2223.71
2226.01
£2251.41
£2254.54 en
2257.22
2265.33
2306.15 n
2312.00 n
2317.61 n
2324.32 n
g2342.57
2347.53

0.970(28)*
0.93(13)*
1.13(13)

0.75(4)*
0.84(10)*

1.5(4)

1.35(26)
1.12(19)

0.97(17)*

0.68(10)*
1.04(10)*

1.17(15)
0.68(17)*

1.14(9)*

1.17(6)*
1.14(14)*
0.93(15)
1.37(27)

0.93(12)*
1.29(24)

2.5(3)
2.07(19)*
2.7(3)

3.9(11)*
5.5(5)

4.2(4)

13(4)

23.8(13)
32(5)

14.9(10)

18.6(23)
8.4(15)

2.9(8)

17(4)
16.9(4)*

17(3)

17(6)

9.8(15)

6.5(3)*

7.7(12)
3.2(8)
+6.9(5)
3.0(7)
5.4(8)

108(14)

4.2(7)

7.4(11)

15(3)

4.7(4)*

9.6(23)

14.1(18)
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2350.30 n 16.4(29) 93 | 4
g2365.13 en | 1.17(29)* 65 | 2
£2375.34 1.146(25)* 66 | 2
2382.27 25(4)
2384.94 en 0.96(10) 67 | 2
2388.72 n 20(3) 97 | 4
2398.53 1.72(22) 6.9(10)
g2405.00 en | 1.205(21)* 70 | 2
£2428.36 1.04(11)*
2479.26 37(9)
2495.53 n 0.31(6) 10(5) 9 | 3
d? 6.2(10)
g2518.42 en 1.52(6)* 72 | 2
2536.30 en 0.88(3) 74| 2
2551.48 0.67(22)
notes : g — energy of gate transition,
n - new transition,
en - before placed by means of energy balance [5],
* — averaged value from both gates.
Table 10. Decay scheme of *>Th.
No E, I I, |logft| E, XL E,
keV % keV keV
1 0.000 ot 29.9(19) | 7.53
2 | 344.280(2) ot | 13.3(17) | 7.75 | 344.279 |  E2 0.0
3 | 615373(18) | 0t | 6.8(3) | 7.95 | 6156 EO0 0.0
271.09 E2 344.280
4 755.395(2) 4+ 0.39(9) 9.29 | 411.1165 E2 344.280
5 | 930.550(13) 2+ 7.9(3) 7.80 | 930.58 E2,M1 0.000
586.27 | MI1(E0) | 344.280
315.16 E2(M1) | 615.373
175.14 M1 755.395
6 | 1047.774(27) o+ 1.39(9) 8.53 1047.9 EO 0.000

.23




10

11

12

13

14

1109.193(15)

1123.183(4)

1227.37(8)

1274.25(8)

1282.267(28)

1314.635(20)

1318.349(17)

1434.017(8)

2+

3-

6+
2+

4+

2+

3+

2.78(12)

1.66(14)

<0.005

<0.009

0.232(15)

0.69(5)

2.89((13)

0.75(4)

8.21

8.45

>10.9

>11.4

9.22

8.81

8.12

8.66

24

703.494
432.5
117.25

1109.20
764.89
493.81
353.78
178.58

778.9045
367.80

471.98
658.83

526.85
351.73
159.16

1314.635
970.32
699.25

1318.24
974.05
702.976
562.98
387.80
209.14
195.17

1089.737

678.61

E2
E0
E2

E2,M1
E2,M1
E2,M1

El
El

E0+M1
E2

(E1)
E1

M1
E2

E0-+M1
M1(E0)
El

E2,M1
E2(M1)

344.280
615.373
930.550

0.000
344.280
615.373
755.395
930.550

344.280
755.395

755.395
615.373

755.395
930.550
1123.183

0.000
344.280
615.373

0.000
344.280
615.373
755.395
930.550
1109.193
1123.183

344.280
755.395




15

16

17

18

19

20

21

22

1470.61(5)

1533.91(11)

1550.15(4)

1605.584(18)

1643.427(13)

1680.76(5)

1692.42(3)

1734.44(16)

2+

2+ 3.4+

2+

9-

3+

<0.019

<0.003

0.287(11)

2.30(8)

1.85(7)

0.167(6)

0.67(3)

0.026(2)

503.43
324.90

>8.66 | 855.237

715.19
>11.7| 603.18
9.04 | 1205.83
794.73
441.02

8.12 |1605.584
1261.32
990.19
850.49
675.01
557.810
496.37
482.34

8.19 |1299.140
712.82
534.21
520.30

9.18 | 1336.54
750.06
8.59 | 1348.15

937.04

10.0 | 979.04

25

366.15

E1(E2)

E1(E2)
M1
E2
E2

E0+M1

E1l

E2

930.550
1109.193

615.373
755.395

930.550

344.280
755.395
1109.193

0.000
344.280
615.373
755.395
930.550
1047.774
1109.193

1123.183

344.280
930.550 |
1109.193
1123.183

344.280
930.550
1314.635

344.280
755.395

755.395




23

24

25

26

27

28

29

30

1755.76(7)

1771.557(26)

1785.24(11)

1807.53(5)

1808.95(8)

1839.70(4)

1861.897(28)

1862.06(4)

17,27,37

2+

2+

2+

2+

2+

0.38(3)

0.343(12)

0.043(6)

0.105(4)

0.062(4)

0.267(17)

0.99(3)

0.96(5)

26

8.91

8.88

9.78

9.88

9.60

8.98

8.38

8.39

1411.48

1427.32
841.10
723.67
648.31
489.59
456.92

854.69
662.02

1052.15

878.13
490.66

1495.44
1084.305
909.150
557.433

1861.94
814.123
752.59
738.69
579.63
543.58
427.85
218.42

1517.780
1106.59
547.47

El

E0+M1

E0+M1

M1 (E2)

E2,Ml1

(EOM1)

M1

344.280

344.280
930.550
1047.774
1123.183
1282.267
1314.635

930.550
1123.183

755.395

930.550
1318.349

344.280
755.395
930.550
1282.267

0.000
1047.774
1109.193
1123.183
1282.267
1318.349
1434.017
1643.427

344.280
755.395
1314.635




31

32

33

34

35

36

1915.19(4)

1915.69(4)

1041.157(18)

1975.67(5)

2011.65(4)

2120.96(10)

4+ 5.6

9+ 3.4+

2+

1+,2+

1+’2+,3+

2+3,4%

0.179(12)

0.156(7)

4.25(14)

0.174(8)

0.82(3)

0.091(5)

9.10

9.16

7.71

9.04

8.40

9.24

.27

1159.82
687.62

1571.25
792.56
633.60
597.57

1941.23
1596.877
1325.86
1185.73
1010.60
893.34
831.94
817.974
622.79
390.82
335.56
298.06
248.75

1975.65
1631.390
1360.43

1667.380
902.46
697.20
693.13
577.57

1776.3
1365.69
839.6

(E2)
E1,E2
E2(M1)
E2(E1)
M1
(M1)

E2,M1

E2,M1

M1

755.395
1227.374

344.280

1123.183
1282.267
1318.349

0.000
344.280
615.373
755.395
930.550
1047.774
1109.193
1123.183
1318.349
1550.150
1605.584
1643.427
1692.417

0.000
344.280
615.373

344.280

1109.193
1314.635
1318.349
1434.017

344.280
755.395
1282.267




37 | 2133.39(10)

38 | 2169.58(6)

39 | 2201.73(5)

40 | 2246.772(23)

41 | 2258.14(6)

42 | 2264.83(7)

43 | 2265.28(9)

1+’2+

1,2+

2+

2+

2+ 3 4+

1-,2,3~

1+2+ 3%

0.530(24)

0.144(8)

0.292(13)

3.74(13)

0.091(6)

0.013(5)

0.42(5)

8.53

9.05

8.76

7.63

9.23

10.1

8.57

28

1789.110
1518.017
1202.84
818.755

1825.37
1554.04
854.945

2201.65
1857.48
1446.335
1092.26

1902.492
1631.399
1491.62
1316.32
1137.56
932.09
928.43
812.80
641.20
407.12

1502.62
1148.99
939.84

1141.68
950.34
947.08

1921.00

E2,M1

E2,M1
E2(M1)

M1
E2,M1

M1

E2,M1

M1(E2)

344.280
615.373
930.550
1314.635

344.280
615.373
1314.635

0.000
344.280
755.395

1109.193

344.280
615.373
755.395
930.550
1109.193
1314.635
1318.349
1434.017
1605.584
1839.704

755.395
1109.193
1318.349

1123.183
1314.635
1318.349

344.280




44

45

46

47

48

49

50

o1

2267.71(8)

2299.636(26)

2325.82(9)

2330.70(8)

2386.95(11)

2401.49(6)

2437.44(6)

2447.82(12)

2495.17(5)

2+

9+ 3.4+

1-,2,3"

1+,2,3”

1+,2*

1+,2% 3%

0.067(3)

0.99(3)

<0.003

0.064(3)

0.159(8)

0.201(11)

0.42(4)

<0.018

0.272(10)

9.36

8.17

>10.7

9.35

8.92

8.81

8.47

9.83

8.63

1040.6
953.07

1955.36
1369.04
1190.44
1176.53
984.90
865.62
656.42

1202.64

1986.8
15675.30

2042.67
1263.84
1072.16

1087.12
1083.141
708.98

2437.11
2093.16
1506.90
1314.257

2103.54

2150.85
1372.04

M1

B1(E2)
M1

(M1)
M1
El

E2(M1)

MI1(E2)

1227.374
1314.635

344.280

930.550

1109.193
1123.183
1314.635
1434.017
1643.427

1123.183

344.280
755.395

344.280
1123.183
1314.635

1314.635
1318.349
1692.417

0.000
344.280
930.550
1123.183

344.280

344.280
1123.183




53

54

95

56

57

58

59

60

2513.9(3)

9523.80(4)

2529.39(3)

2540.45(6)

2544.00(7)

2551.12(6)

2557.84(4)

2598.78(5)

1+ 2+

2+

2+ 3+

2+

1+’2+

0.045(12)

0.676(24)

0.183(7)

0.183(7)

0.107(4)

0.139(5)

0.172(6)

0.289(10)

9.40

8.21

8.20

8.77

9.00

8.88

8.79

8.64

2513.9
2169.16

25623.92
2179.42
1593.370
1400.617
1209.03
880.29
684.12

2185.24
1598.90
1406.16
1247.07
722.00

2196.20
1785.15
1417.18
1221.95

1613.53
1420.76

1441.91
1117.15

2557.91
2211.7
1802.67
1434.54
914.35

2254.54

E2,M1
M1(E2)
M1

El

E2,M1

E2(E1)

M1

(E0+M1)

E2,M1

0.000
344.280

0.000
344.280
930.550
1123.183
1314.635
1643.427
1839.704

344.280
930.550
1123.183
1282.267
1807.533

344.280
755.395
1123.183
1318.349

930.550
1123.183

1109.193
1434.017

0.000
344.280
755.395
1123.183
1643.427

344.280




61

62

63

64

65

66

67

2604.33(5)

2641.56(7)

2667.54(6)

2686.85(10)

2709.42(3)

2719.67(4)

2729.165(29)

17,2,3°

1+,2+’3+

2+

2+

2+

0.158(6)

0.132(9)

0.131(6)

0.129(10)

1.64(6)

1.38(5)

1.02(4)

8.79

8.85

8.83

8.83

7.69

7.7

7.90

C 31

1983.41
1489.60
993.14

2260.05
1481.18
1289.64

1711.02
1518.377

1737.03
1544.29
1352.98

2342.57

2709.47
2365.13
2094.047
1778.78
1586.22
1066.23

2719.61
2375.34
2104.297
1789.120
1596.487
1401.321
1027.16
454.82

2729.25
2384.94

M1(E2)

E2,M1

E0+M1
M1(E0)

B1(E2)
E0+M1

M1
El

E1,E2
M1
E2(M1)
E2,M1
E1,E2

M1(E0)

615.373
1109.193
1605.584

344.280
1123.183
1314.635

930.550
1123.183

930.550
1123.183
1314.635

344.280

0.000
344.280
615.373
930.550
1123.183
1643.427

0.000
344.280
615.373
930.550
1123.183
1318.349
1692.417
2264.833

0.000
344.280




68

69

70

71

72

2734.04(7)

2744.05(11)

2749.20(3)

2772.36(6)

2862.64(5)

1+

9+ 3+

2+

0.145(5)

0.084(3)

1.58(6)

0.287(12)

0.231(8)

32

8.74

8.97

7.69

8.42

8.42

2113.70
1798.45
1681.53
1605.982
1410.816
1258.45
1085.68
1036.74
813.475

2734.06
2118.66

2744.10
1634.0

2405.00
1993.87
1640.08
1475.04
1430.76
1215.20
1056.79
301.82

2772.44
1841.810
1663.67
1454.08
1338.5
1128.65
1016.60
857.33

2518.42

M1(E2)
E2,M1

E1(E2)
E2,Ml1

E1(E2)
Ml

El

E1(E2)

M1

E2,M1
E0-+M1

(EOM1)

M1 (E2)

615.373

930.550

1047.774
1123.183
1318.349
1470.612
1643.427
1692.417
1915.191

0.000
615.373

0.000
1109.193

344.280

755.395

1109.193
1274.256
1318.349
1533.918
1692.417
2448.009

0.000

930.550

1109.193
1318.349
1434.017
1643.427
1755.730
1915.191

344.280




73

74

75

76

77

2869.76(10)

2880.652(21)

2914.15(7)

2920.08(14)

2927.85(5)

1,2*

1+’2+

2+

9+ 3+

0.064(10)

1.82(6)

0.250(9)

0.103(5)

0.264(10)

9.00

7.53

8.40

8.75

8.33

33

1739.46
1547.95

2525.43
2254.44

2536.30
2265.33
1771.43
1757.42
1565.97
1562.45
1446.635
1275.04
1188.37
868.94
747.29

2914.42
2569.85
2158.72

998.37

2575.82

1811.33

1796.83
1004.2

2583.0
2172.45
1818.56
1457.25
1284.42
1235.57

M1(?)

M1

E2(M1)

(M1)
(E1E2)
E2(M1)

M1

1123.183
1314.635

344.280
615.379

344.280
615.373
1109.193
1123.183
1314.635
1318.349
1434.017
1605.584
1692.417
2011.650
2133.395

0.000
344.280
755.395
1915.687

344.280

1109.193
1123.183
1915.687

344.280
755.395
1109.193
1470.612
1643.427
1692.417




78

79

80

81

82

83

84

2928.68(24)

2932.66(6)

2964.33(4)

2981.38(9)

2989.02(9)

2999.52(4)

3006.71(4)

2+

2+,3,4%

1+,2+ .

2+

0.071(6)

0.448(16)

0.334(13)

0.054(2)

0.039(5)

0.233(8)

0.365(13)

8.90

8.10

8.21

8.97

9.10

8.32

8.17

- 34

2684.89
1610.11

2588.36
2317.61
1809.53

2033.89
1841.147
1645.92
1530.07
1414.40
1155.48
638.35

2636.93
2226.01
860.84

2644.74

2058.47
1714.65
1047.9

2999.69
2655.29
2069.00
1393.86
829.57

3006.63
2662.55
225141
2076.21
1732.42

(M1)

El
E2,M1

E2,M1
M1(E2)

E1,E2

E2,M1

344.280
1318.349

344.280
615.373
1123.183

930.550

1123.183
1318.349
1434.017
1550.150
1808.950
2325.928

344.280
755.395
2121.061

344.280
930.550
1274.256
1941.157

0.000
344.280
930.550
1605.584
2169.583

0.000
344.280
755.395
930.550
1274.256




85

86

87

88

89

90

91

92

3009.16(6)

3012.06(13)

3042.30(5)

3067.40(11)

3074.86(16)

3079.64(18)

3090.40(22)

3098.99(8)

9= 3~

2+ 3+

0+’1+,2+

3+’4+

0.120(5)

0.065(4)

0.329(11)

0.033(2)

0.066(4)

0.091(5)

0.009(1)

0.156(14)

8.60

8.86

8.13

9.11

8.68

8.60

9.65

8.33

.35

1363.39
1167.0
837.08

2665.18
2078.63
1886.08
1694.60
1690.68
1253.48

2668.13
2257.22
1902.867
1096.60
1000.41
810.44

2697.99
1932.94
1727.72
1436.67

2312.00
1944.8

1965.42
1792.71

2324.32
1761.22

2335.00

2754.70

M1(E0)

M1

E2,M1
M1(E2)

(EOM1)

M1(E0)

E2(E1)

E2,M1

1643.427
1839.704
2169.583

344.280
930.550
1123.183
1314.635
1318.349
1755.730

344.280
755.395
1109.193
1915.687
2011.650
2201.728

344.280

1109.193
1314.635
1605.584

755.395
1123.183

1109.193
1282.267

755.395
1318.349

755.395

344.280




93

94

95

96

97

98

99

3105.49(7)

3110.90(10)

3112.50(8)

3140.17(7)

3143.96(8)

3152.98(9)

3214.23(9)

2+

1*,(2%)

1+,2+

1+,2+

9+ 3,4+

0.057(2)

0.087(3)

0.120(8)

0.143(6)

0.060(2)

0.056(10)

0.058(3)

8.96

8.64

8.47

8.39

8.77

8.66

8.55

. 36

2168.44
500.23

3105.45
2761.15
2350.30
805.84

2495.53

3112.27
2768.27
2182.10
1171.19
583.00

3140.20
2795.92
2209.71
1198.97
874.85

2799.81
2388.72
2020.67
1022.73

2808.61
2043.787
1870.55

1521.57
1045.31
887.32

M1(E2)

M1

E2

E2,M1

E1(E2)
(E2M1)

930.550
2598.784

0.000
344.280
755.395

2299.636

615.373

0.000
344.280
930.550
1941.157

2529.395

0.000
344.280
930.550
1941.157

2264.833

344.280

755.395

1123.183
2121.061

344.280
1109.210
1282.250

1692.417
2169.583
2325.928




100

101

102

103

104

3232.05(9)

3236.92(9)

3285.12(7)

3340.60(5)

3358.26(10)

2+ 3.4+

2+

2+

0.068(3) | 8.61

0.073(3) | 8.58

0.164(7) | 8.14

0.118(6) | 8.03

0.074(10) | 10.48

2887.52
2004.93
1917.55
1626.39

2481.75
2306.15
911.73
788.88

2940.15

2162.05
1970.49
1343.0

2996.26
2217.40
1424.76
1075.87

2602.85
2043.625

E2,M1

E2,M1

(EOM1)

M1

E2,Ml1

344.280
1227.374
1314.635
1605.584

755.395

930.550

2325.928
2448.009

344.280
1123.183
1314.635
1941.157

344.280

1123.183
1915.687
2264.833

755.400
1314.630
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Anmam U. u ap. E6-2001-154
H3mepeHus yy-COBNafeHHH M CXeMa pacrajia 1527 - 152Gd

Ha ocHOBe yy-coBnaneHuit, perucrpuponasiunxcs nsyms HPGe-nerexropamu,
B cxeme pacmana 2Tb— 152Gd 6pu10 pasmemeno 242 nepexona, u3 Hux 131 —
BrepBbie. Takxe BrepBbie ObU10 BBENeHO 46 HOBBIX ypoBHei (Bcero 111). Jlng pana
HM3KOJIEXAIIMX YPOBHEH IMONYyYE€HO OTHOLIEHHE MHTEHCHBHOCTEH 3JIEKTPOHHOIO
3aXBaTa K MO3UTPOHHOMY pacrany. s GoJbIIMHCTBA YPOBHEH ObUTH OIpEesICHbI
CIIMHBI M YETHOCTH, a TakKxe log ff 11 3acensdionMx UX pachamoB.

Pa6ora BbimonHeHa B JlaGopatopuu spepHbix mpo6ieM um. B.I1.Ixenenosa
0)51158

Coobienne O6beAHHEHHOTO HHCTHTYTA SEPHBbIX HccnenoBanuit. Iy6Ha, 2001

Adam J. et al. E6-2001-154
Measurement of yy-Coincidences
and 152Tb— 2Gd Decay Scheme

On the basis of yy-coincidences recorded with two HPGe-detectors, 242 tran-
sitions were placed into the '32Tb— 132Gd decay scheme, 131 of them — for the
first time. Also, 46 new levels were introduced for the first time (out of 111). For a
number of low-lying levels the electron capture to positron decay ratio was found.
For the most of levels, their spins and parities were determined, as well as log ft’s
for feeding them decays.

The investigation has been performed at the Dzhelepov Laboratory of Nuclear
Problems, JINR.
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