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The decay of beta-active Tb161 was studied using a double focusing magnetic [3 -spectrometer, 
a proportional counter spectrometer and a scintillation spectrometer. The results of the inves­
tigation enable us to establish the existence of the following y -transitions Dy161 : 25.6 (E1); 
25.8 (E1); 27.7; 42; 48.9 (M1); 52; 57.6; 74.5 (E1); 103.8; 131.5 kev. Gamma ray transi­
tions with Ey = 20.4, 23.1, 46.3, 53.2, 57 .0, 78.3, 84.0, 105.8 and ,..., 275 kev were established 
less reliably. In studying the decay of Tb161 , we also observed groups of [3 -particles with end­
points E01 = 540 kev, E02 = 465 kev, ( E03 = 415 kev), and E04 ~ 215 kev. On the basis of the 
experimental data, a possible energy level scheme is proposed for Dy161 • 

1. INTRODUCTION 

RADIOACTIVE Tb161 decays by beta emission to 
stable Dy161 • The half-life of Tb161 is 7.2 days. 
Some information concerning the radiations emitted 
in the decay of this nucleus and about the levels of 
Dy161 has been given in several quite incomplete 
papers.1- 8 

In 1956, Cork et al.9 and Smith et al. 10 , using 
scintillation and [3 -spectrometers, studied the 
decay of Tb161 in more detail, and constructed dif­
ferent level schemes for Dy 161 • These investiga­
tions still did not enable one to resolve certain dis­
crepancies in the decay scheme of Dy161 • We there­
fore undertook a further more careful investigation 
of both the electron spectrum, including its low­
energy part ( Econv. min = 3 kev), and the soft 
y -radiation occurring in the decay of Tb161 • 

2. APPARATUS AND PREPARATION OF RADIO­
ACTIVE Tb161 SOURCE 

For our investigation of the electron spectrum 
of Tb161 , we used a magnetic [3 -spectrometer with 
1r...f2 double focusing.U The resolving power of the 
spectrometer was 0.3%, with a solid angle equal to 
0.4% of 47r. The Tb161 source used here was de­
posited on a thin organic backing ~thickness 10-5 

em) and had dimensions 1.5 x 25 mm2• 

To study the y -radiation accompanying the 
Tb161 decay, we used proportional-counter spec­
trometers filled with mixtures of A + CH4, Kr + 
CH4, and Xe + CH4, and a scintillation spectrom­
eter with a Nal (T1) crystal. These experiments 

*This work was reported at the eighth All-Union Conference 
on Nuclear Spectroscopy (Leningrad, ] anuary, 1958). 
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were done with another Tb161 source, whose abso­
lute decay rate had previously been measured with 
a 47r -counter12 operating in the region of limited 
proportionalitY,. The various equipments were cali­
brated using well-known electron and y -ray lines 
of Am241 (references 13 and 14), Cs137 , and Na22 . 

The Tb161 sample was obtained from the reac-

tion: Gd160 ( ny) Gd161 [3- . Tb161 • The starting 
3.7 mm 

material was gadolinium, enriched to 99.9% in the 
Gd160 isotope. The Gd160 sample was irradiated 
with thermal neutrons in the RFT reactor for a 
period of seven days. The irradiated sample was 
dissolved in dilute HCl and then the rare earths 
were precipitated out as fluorides using HF. The 
hydroxide residue was dissolved in a minimal 
amount of 0.1 N HCl, and the solution was trans­
ferred to a column of Dowex-50 resin. The chro­
matographic separation was carried out with 0.4 N 
lactic acid having pH = 4.3 using the method de­
scribed by Thompson et al. 15 The eluate fraction 
corresponding to the terbium peak on the chromato­
gram was dried, and the residue was heated and 
dissolved in HCl. The twice-normal (with respect 
to HCl ) solution which was obtained was deposited 
on an organic backing. After drying, TbC13 was 
left on the plate. 

For the [3 -spectrometer studies, we first de­
posited a small ( 1.5 x 25 mm2 ) semi-transparent 
strip of aquadag on the organic backing. The aqua­
dag guaranteed that the source wetted the backing 
and had the necessary conductivity. The Tb161 sam­
ple prepared in this way had a surface density of 
about 5 micrograms/cm2• 

Since the thickness of the film over the window 
of the [3 -detector in the [3 -spectrometer was 
,..., 10-5 em, this together with the source just de-
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FIG. 1. Electron Spectrum of Tb161 , 

scribed enabled us to study the electron spectrum 
down to very low energies. 

3. EXPERIMENTAL RESULTS 

(a) {3 -Spectrometer Measurements 

Figure 1 shows a large part of the {3 -spectrum 
( source #3 ) and electron spectrum of Tb161 in the 
range of Hp values from 200 to 900 Gauss-em as 
obtained with the thin source (surface density 5 
microgm/ em), and in the interval of Hp values 
from 780 to 980 Gauss-em, as gotten with a more 
intense source ( #2). 

The tens of electron lines observed by us, which, 
as we see from Fig. 1, are primarily in the low­
energy part of the spectrum, and the absence of 
even weak high energy conversion lines would seem 
to justify the assumption that almost all of the en­
ergy levels of Dy161 are located in the energy inter­
val from 0 to 132 kev. Analysis of individual parts 
of the electron spectrum enabled us to show that in 
this nucleus there are y -transitions with only 
slightly different energies. As an example of this 
statement, a portion of the spectrum is shown in 
Fig. 2 in which there are clearly visible the L­
conversion lines ( 19, 20, 22) of the known y­
transition with energy 25.75 kev (cf. for example 
Ref. 10), and the L -lines of an unknown y -tran-

sition with Ey = 25.6 kev (lines 18, 19a, 21). The 
dotted lines in the Figure are the Ln and Lm 
lines of Ey = 25.75, as obtained by graphical reso­
lution. One can apparently also assert the existen<:;e 
of a y -transition with Ey ~ 23.1 kev (cf. Table I 
and Fig. 1, peaks 14, 15, 16). 

Table I gives the interpretation of the conversion 
lines corresponding to y -transitions in Dy161 as 
well as the intensities for some of the lines. In the 
last column we give the multipolarities of the tran-
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FIG. 2. Portion of the electron spectrum of Tb161 • 
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sitions, as determined from the experimental data. 
It should be noted that the identification of individ­
ual lines is not unique, and certain of the lines are 
not given in the table. 

In the Kurie plot (cf. Fig. 3) constructed from 
the experimental data, one can resolve four partial 
spectra with end points respectively equal to E01 = 

540 ± 5 kev, E02 = 465 kev, E03 = 410 kev and E04 

= 215 kev. The portion of the {3 -spectrum corre­
sponding to {3 -particle energies above 500 kev was 
taken very carefully with three different sources. 
However, we did not observe the partial {3 -spec­
trum with end point 570 kev which was reported by 
Smith et al. 10 Since the method of resolution of a 
Kurie plot into individual components is very in­
exact, as we shall show later the possibility is not 
excluded that there are additional partial {3 -spec­
tra with end point energies of 515 and 490 kev, as 
were reported in reference 10. 

FIG. 3. Kurie plot of ,8-spectrum of 
Tb101 ; N is the number of particles re­
corded, E is the total energy of the ,8-
particles; F, p, b are tabulated functions 
from ,8-decay theory. 

m 
W;;F 

the y -spectrum in the energy interval 2 to 130 kev 
was therefore done only with such counters, filled 
with mixtures of the following gases: A+ CH4, 

Kr + CH4, and Xe + CH4• A scintillation spectrom­
eter with a Nal ( Tl) crystal was used to study the 
spectrum of y -rays with Ey > 130 kev. 

Combined with these detectors we used an un­
saturated linear amplifier and multi-channel pulfi!e­
amplitude differential analyzers. One of these had 
150 channels, and was constructed under the direc­
tion of, and according to the design of Tsytovich. 16 

The shape of the low energy spectrum of x-rays 
and y -radiation was reproduced on a linear scale 
on one of the oscillograph tubes (diameter 300 mm) 

Summarizing the experimental data presented 
here, we may conclude that the decay of Tb161 shows 
a complex {3 -spectrum, consisting of at least 4 
to 6 partial {3 -spectra having ( except for E04 ~ 

215 kev) only slightly different end points. To­
gether with the large number of low energy y -
transitions observed in Dy161 (cf. Table I), this 
indicates the existence of a large number of en­
ergy levels close to the ground state in Dy161 • 

(b) Measurements with the Proportional Counter 
Spectrometer and Gamma Spectrometer 

The use of proportional counters for studying 
x-rays and soft y -radiation has a variety of ad­
vantages over the use of a scintillation y -spec­
trometer. This is especially true with regard to 
resolving power, which is the fundamental charac­
teristic of such equipment. The investigation of 

of this analyzer. 
Figure 4 shows the spectrum of x-rays and soft 

y -radiation from Dy161 in coordinates ( N, Ex,y ), 
where N is the number of pulses and Ex,y is the 
energy of the x-ray or y -ray in kev, for three dif­
ferent series of measurements. The data from 
which these curves were constructed were not cor­
rected for the negligible background or for the 
variation of counting efficiency with y -ray energy 
Ey. 

The use of a Kr + CH4 counter filling in the 
first series and of Xe + CH4 in the other two sets 
enables us clearly to separate the main x-ray and 
y -ray lines 'alld to eliminate the so-called satellite 
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peaks.* From a comparison of Figs. 4a and 4b, for 
example, we easily see that lines 2, 6, 7, 12, and 
13 (Fig. 4a) are satellite peaks. Figure 4c shows 
the same spectrum with a 1 mm thick copper ab­
sorber placed between the source and the end win­
dow of the proportional counter. This experiment 

*The absorption of low energy y-quanta in a counter filled 
with a heavy gas occurs via the photoeffect. If the character­
istic x-radiation of the gas atoms is not recorded by the counter, 
then in addition to the main line (E0 = Ey) there will appear a 
satellite line, having energy E = Ey- EK a· Here Ey is the 
energy of the y-quanta entering the counter, and EK a is the 
energy of the K ex. -radiation of the atoms of the gas in the 
counter. 

enabled us to establish with certainty the presence 
of the two seemingly doubtful satellite peaks 5 and 
7. These lines have a complex shape. Consequently 
the possibility is not excluded that there are four 
y -rays corresponding to them, with energies of ap­
proximately 52, 53, 57, and 57.6 kev. This state­
ment is not in contradiction with the data given in 
Table I. A similar conclusion can apparently be 
drawn concerning peak 2 of Fig. 4c. 

The detailed interpretation of the observed y -
ray lines shown in Figs. 4a and 4b is given in Table 
II. The intensities of individual y -lines are given 
in percent in the last column. In this case correc­
tions were made for background and for the effi-
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TABLE II 

Counter filling (Kr + CH4 ) Counter filling (Xe + CH4) 

Line No. Energy Ex,y. kev Interpretation of line Energy Ex, Y• kev Interpretation of line 

1 8.0 ± 0.1 Ex of counter wall 8.0 ± 0.1 Ex of counter wall 
material material 

2 12.6 ± 0.1 E~ from sum of Ey 12.0 ± 0.2 Es of Ey = 41.5 kev 
= 25.75 and Ey= 25.58kev 

3 21 ± 0.2 Ey (?) 15.5 ± 0.3 Es of Ex= 45 kev 
4 25.5 ± 0.3 sum of Ey= 25.75 19.3 ± 0.3 Es of Ey = 49 kev 

and Ey = 25.58 kev 
5 27.0 ± 0.3 Ey 22.5 ± 0.3 Es of Ex, y = 52 kev 
6 32.5 ± 0.3 Es of Ex= 45 kev 25.5 ± 0.3 sum of Ey = 25.75 

and 25.58 kev 

7 36.5 ± 0.3 Es of Ex = 49 kev 27.0 ± 0.3 sum of Ey and Es of 
Ey =57 kev 

8 41.5 ± 0.3 Ey+Es of Ex,y 41.5 ± 0.3 sum of Ey and Es of 
=52 kev Ey = 72 kev 

9 45.0 ± 0.3 Ex 45 ± 0.3 sum of Ex and Es of 

Ey = 75 kev 
10 49.0 ± 0.3 Ey 49.0 ± 0.3 sum of Ey and Es of 

Ey = 78 kev 
11 52.0 ± 0.3 Ex,y 52.0 ± 0.3 Ex,y 
12 62.5 ± 0.4 Es of Ey = 75 kev 57.0 ± 0.3 Ey 
13 65.0 ± 0.5 Es of Ey = 78 kev 72.0 ± 0.5 (Ey and Es) of Ey 

= 102 kev? 
14 75.0 ± 0.5 Ey 75.0 ± 0.5 Ey 
15 78.0 ± 0.5 E ? ** y· 78.0 ± 0.5 Ey ?* 

*Es denotes a satelite line. 

951 

Intensity in% 

26.3 ± 3 

9.9 ± 1 

42 ± 4 

4.4 ± 0.5 
2.6 ± 0.5 

8.6 ± 0.9 
5.9 ± 0.6 

**Part of the equipment using the proportional counter was shielded with lead, so that the 78-kev y-ray line can be 
assigned to the characteristic Pb radiation. 

TABLE III. Energy (in kev) of y -transitions in Dy 161 

This 
paper 

20.35 
23.12 
25.58 
25.75 
27.70 
4~.70 
41:i.27 
48.8() 
52.22 
53.15 

I I !II ,1 Cork et Smt'th et I R ark 
I 

Cork et 1 Smith et I This 

al. • l __ a_l. ~--~~~~ -p-ap-e·~-~~-al_. •--!--a-1_. lO __ j __ e_m--s 

II ' 57.01, ;I I 5G.U±04 
57.64 i :!7.3 

I H.4;; I 71t.8 i 74.fi±OA 
~5.fi 25.5+0.1 78.11? I 7S.:o 
:n. , 1 -- s3. go · 

' 103.77 
I 105.77 toG.2 

48.9 I 48.9±0.1 131.5 1:12.1 

! 
,....,__,27;)* 

Low prob­
ability of 
existence 

*These y-rays were observed in a scintillation spectrometer with a very 
strong source. 

ciency of recording of y -rays of different energies 
by the counter filled with the Xe + CH4 mixture. 

An examination of the data of Table II shows 
that some of the y -lines are·masked by the satel­
lite peaks of y -quanta of higher energy. However, 
in the majority of cases, simultaneous analysis of 
the results of the measurements with the {3 -spec­
trometer and the proportional counters makes it 

possible to eliminate the uncertainty. The y -lines 
corresponding to y -ray energies of 72 and 78 kev 
are peculiar. These lines cannot be interpreted 
uniquely, and their existence remains an open 
question. 

Table III summarizes the data concerning y­
transitions in Dy161 , as found in the present work 
and in Refs. 9, 10. These data will be used later 
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TABLE IV. Absolute Conversion Coefficients TJ for y -rays 
of Dy161 

I 'Experimental values of 1] Theoretical values of 1] I 
Ey. Ev -- I E ~--I---------.E-2 __ \ __ u_t ___ \ ~~/~: 
kev I ;n'ci AK!lJ I A:£:Lifl - ~-

1 ' I --~;--1 ~I:L ~!( I ~:l:L ~K I ~EL I ity 

-2-5-.7--5~~~-~-o-.o-5-~----~-o-.-98_±_0 ____ 1~8 --~11 1-.7-9~--~~~8_5_4--1~:--~,1-7-.9~~~-£-1-
48.8G ~0.10 1.72±0.30 0.261 25.96*, 2.30 M 1 

lo.2Gfi* 2 14* 
74.45 

1
ko.15J 0.46±0.10 

1 
0.5610.083 2.8212.57[4.45 o:11 j £1 
0.52*0.088* 1.97* 2.41* 4.37* 0.65* 

*These are theoretical conversion coefficients calculated by Sliv, taking 
into account the finite size of the nucleus and screening by the atomic electrons. 
The remaining values of 1] were obtained by interpolation in Rose's tables. 17 

in the paper to construct the level scheme of Dy161 . 

4. DETERMINATION OF MULTIPOLARITY OF 
GAMMA-TRANSITIONS 

The measurements which were done only with 
the {3 -spectrometer enable us quite definitely to 
assign the multipolarity of the 25.75 kev y -tran­
sition. For this case, ( Ln/ Lnr )exp = 0. 793. The 
theoretical values of this ratio for E1, E2, and 
M1, respectively, are 0.781, 1.424, and 7.000. 
Thus the 25.75 kev y -line can be assigned to be 
electric dipole. From the data presented in Table 
I and Fig. 1, one might also conclude that the mul­
tipolarities of the y -quanta with Ey = 48.'86 and 
Ey = 74.45 kev must be M1 and E1, respec­
tively. This conclusion is not certain, especially 
for the second case. We therefore chose a differ­
ent way of determining the multipolarity of the 
y -radiation, based on the determination of abso­
lute conversion coefficients from the experimental 
data. 

As we said earlier, the measurements of the 
y -radiation of Dy161 with a proportional counter 
were done using a source whose absolute {3 -activ­
ity had been determined using a 47T counter. After 
introducing the appropriate corrections, this enabled 
us to determine the quantity B, i.e., the number 
of y -quanta of the given energy accompanying a 
single {3 -emission. The results with the {3 -spec­
trometer, in turn, enabled us to determine the 
other essential quantity A -the number of K-, 
L- or M -electrons (for a given Ey) which accom­
pany a single {3 -decay. The ratio T} = A/B of 
these two quantities is the absolute conversion co­
efficient. By comparing the experimental and theo­
retical values, we established the multipolarities 
of some of the y -transitions. 

In Table IV we give the experimental values of 
the absolute conversion coefficients for the 25.7 5, 
48.9 and 74.5 kev y -rays. The right half of the 

table gives the theoretical values of T} for various 
multipolarities. The assigned multipolarities of 
the y -transitions are given in the last column. 

It is easy to see from Table IV that the y -radi­
ations with energy 48.9 and 74.5 kev should be as­
signed respectively to magnetic and electric dipole. 
The disagreement between the theoretical and ex­
perimental values of TJ ( for E 1 ) for Ey = 25 .8 
kev cannot be explained by the inaccuracy of the 
theoretical values or by the large experimental 
errors. 

As we showed earlier (cf. Fig. 2 and Table I), 
there are two y -transitions in Dy161 with almost 
equal energies Ey = 25.75 and 25.58 kev. In study­
ing the y -spectrum with a proportional counter, 
it is not possible to separate these two lines. There­
fore y -line 6 in Fig. 4a (and the corresponding 
line 4 in Fig. 4b) is the sum of these two y -lines. 
If we take account of this fact, the value of B 
should be somewhat lower for Ey =25.75 kev than 
the value used for the calculation of Tll:L = A1:L/B. 
Consequently, Tlexp = A1:L/B is in this case close 
to the theoretical value Tll;L = 1. 79 (for E1 radi­
ation) given in Table IV. It is not difficult to show 
by a simple calculation that the y -ray with Ey = 
25.56 kev is electric dipole. 

5. DISCUSSION OF RESULTS; LEVEL SCHEME 
FOR nytst 

There are many difficulties in constructing a 
level scheme for Dy161 from the experimental data. 
As we said earlier, the {3 -spectrum of Tb161 is 
complex, and consists of 4 to 6 partial {3 -spectra 
whose end points differ very little from one another. 
The construction of these spectra from the Kurie 
plot and the estimate of their intensity is very inac­
curate. 

With the present accuracy of the experiment, 
the interpretation of certain of the conversion and 
y -ray lines is not unique, which also complieates 
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the setting up of a level scheme for Dy161. In this 
connection it is not without interest to remark that 
even the apparently definitely established y -lines 
with energies 25.7 and 48.9 kev (cf. for example 
Ref. 10) are complex, each consisting of two com­
ponents. This assertion is obvious for the case of 
Ey = 25.7 kev (cf. Fig. 2). The proof of the assertion 
for the 48.9 kev line follows from the fact that the 
halfwidth ~49 = .t.Hp/Hp of the L1- 48.9 line is 
somewhat greater than the halfwidth ~ 75 of the 
K - 74.5 line.* According to our estimates, the 
second component Ey has an energy ,.... 0.2 kev 
less than the main y -line which is several times 
more intense. It should be mentioned that we are 
at the limit of our experimental accuracy, which 
reduces the rigor of this proof. However, as we 
shall see later, this interpretation is supported by 
other experimental facts. 

Using the energy values for these four y -quanta, 
it is easy to see that the sums ( 25.75 + 48.70) and 
( 25.58 + 48.86) kev coincide precisely with Ey = 
74.45 kev. Consequently, the y ,-rays with energies 
25.75 and 25.58 kev are, respectively, in cascade 
with the 48.70 and 48.86 y -quanta. 

Using the data of Table I, it is not hard to show 
that the 74.5 kev transition, which is equal to the 
energy difference of two partial {3 -spectra ( E01 
- E02 ) is a direct transition to the ground state 
of Dy161 . Thus there must also be levels at 25 .8 
and 48.9 kev between the ground state of this nu­
cleus and the level at 74.5 kev. 

If we make use of the experimental values of 
the intensities I = Nzk + Ny of the y -transi}i_ons, 
it can be shown that 174 .5 R: 35, 148 .9+ 48 .7 R: 250, 
125 .8 R: 100, and finally 125 ,6 R: 30 (intensities in 
arbitrary units ) . These data show that in the {3 -
decay of Tb161 there is also a {3 -transition to the 
48.9 kev level, and possibly also to the 25.8 kev 
level in Dy161 . The end point of the first partial 
{3 -spectrum is ,.... 490 kev, and that of the second 
,.... 514 kev. As was stated earlier (cf. Section 3a), 
this is not contradicted by the data of Smith et 
al. 10 In addition, the y -ray at 131.5 kev, the cas­
cade y -rays with energies Ey = 74.5 and 57.0 
kev, and the observed partial {3 -spectrum with 
end point E03 = 410 kev indicate the existence of 
a level at 131.5 kev. From the data of Tables I 
and III it also follows that there should be levels 
at 103.8 and ,.... 325 kev. 

It is clear that we have by no means used all 
of the experimental data in this analysis. Appar-

"'The analysis was carried out for four series of measure­
ments of the K-7 4. 5 and Lr- 48.9 conversion lines from dif­
ferent sources. 

Tb'•' (Tlj, = 7. 20 days) 
: J/2•(2) 

' ' 'Jo--.._ _________ _ E,kev I 
.JZ5 (3/2-)? 

+nn-------+tJ/5 5/Z · 

'"i9#=w=====i=IOJ8 (7/Z ·)< 
~-;· 102 !l/2 • 

83,9 ? 
.l'H-'+-+H+-r-.,....,---+7~5 J/2 . 

1' ·i=F=i!=;rfttf=l::l::::===t=F=='=4S.9 ( J/2 •) Z 
u 44·46 7/Z • 

'1--'--+-lf-+Lif-t-JL--t-L--,.-ZJ. 7 5/Z · 

u.._--"-L.I...'--':--....1-.---'-o 5/Z • 

FIG. 5. Level Scheme of Dy161 • 

ently, in addition to those given above, there are 
levels of Dy161 which manifest themselves weakly 
in the {3 -decay of Tb161 . 

There are statements in the literature that 
Pieper and Heydenburg18 have repeated their ex­
periments on Coulomb excitation of dysprosium, 
using enriched isotopes. Similar experiments 
have also been done very recently by Elbeck, Niel­
sen and Olsen.* According to these investigators, 
the first two levels of the ground rotational band 
of Dy161 are located at distances of ( 46 - 44) and 
( 103 -102) kev from the ground state, which has 
a spin Io = %.19,20 

The 44 and 102 kev levels scarcely appear in 
the {3 -decay of Tb161 . Some indications for the 
44-46 kev level can be found from our data (cf. 
Table I and Fig. 1). There may be a very weak 
L-46 conversion line in this energy range, which 
is masked by the K-LL Auger electrons. The 
103.8 kev y -transition mentioned earlier could 
also be a proof of the existence of the 102 kev 
level. However this is unlikely, since the observed 
y -ray of energy 27.7 = ( 131.5 - 103.8) kev can 
hardly be assigned to be magnetic quadrupole or 
E3 radiation (cf. the level scheme in Fig. 5). 

Summarizing our discussion, we conclude that 
the following energy levels of Dy161 are established: 
25.8, 44-46, 74.5, 84?' 102, 103.8, 131.5, ,.... 325 
kev. 

In Fig. 5 we show a possible level scheme for 
Dy161 constructed from the experimental data. The 
spin assignments are shown at the right. The levels 
are designated by the numbers given on the left. 
Levels 3 and 7 belong to the ground rotational band, 
which is associated with collective motion of the 

*This work was done at the Institute for Theoretical Phys­
ics of Copenhagen University in 1957 (Private communication). 
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nucleons in the nucleus. Levels 2 and 5 are due to 
single particle excitation. Levels 8 and 9 are ap­
parently terms of the rotational bands based on 
levels 2 and 5. Levels 4, 6 and 10 are not com­
pletely established, and their nature remains an 
open question. 

The proposed scheme does not pretend to be 
conclusive. Certain similarities with this scheme 
can be found from the theoretical computations of 
Nilsson21 and Mottelson and Nilsson. 20 

ln conclusion we should mention that we have 
not given the log fT values of the various y -tran­
sitions, because these quantities cannot be deter­
mined accurately from the experimental data. The 
log fT value is approximately 6 to 7. We should 
also mention that the half life of Tb161 , as deter­
mined using a 471" counter, was Ttj2 = (7.20 ± 0.07) 
days. This value is in good agreement with the 
value of T 1/2 given in the short note of Cork et al. 9 

We are very grateful to G. Ia. Shchepkin for pre­
paring the pure Gd160 isotope, and to S. N. Belenkii 
and R. M. Polevoi for assistance in this work. 

We should like to thank P. E. Nemirovskii, A. I. 
Baz', V. M. Strutinskii, L. K. Peker and D. F. 
Zaretskii for participating in discussion of this 
work. We are also greatly indebted to L A. Sliv 
for providing us with new values of the L -subshell 
conversion coefficients. 

Note added in proof (May 24, 1958). 
After this paper went to press, one of us (S.A.B.) 
received from the Institute for Theoretical Physics 
of Copenhagen University two preprints of papers 
on the levels of Dy161 • The experimental study of 
the Tb161 decay was done by a group of authors 
( P. G. Hansen, 0. Nathan, 0. B. Nielsen, R. K. 
Sheline), and the theoretical work by D. R. Bes. 

The main results of these papers are in agree­
ment with the results presented in our paper. How­
ever, there is a considerable discrepancy between 
the estimates of the intensity of the y -rays with 
E'Y = 25.7 and 48.9 kev. This discrepancy is appar­
ent from the following data: 

Ratio of 
intensity Cork Smith Baranov Hansen 
of y-tran- et al. • et al."' et al. et al. 
sit ions 

126/h. 2.1 0.6 0.4 1.0 

The discrepancy apparently arises from inac­
curacy in determining the intensity of the 25.7 kev 
y -transition. 

This question is of vital importance for the con­
struction of the Dy161 level scheme, and requires 
more careful checking. Unfortunately, the experi-

mental curves in the low-energy region of the elec­
tron spectrum are given only by Smith et al. 10 and 
in the present paper. 
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