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Some results of the investigation of a-spectra from the (n, «) reaction with odd neo-
dymium and samarium isotopes used as targets are considered. Under discussion are
also the ways of obtaining information about neutron resonances and the possible de-
viation from the statistical theory of the ratio of a-decay probabilities to the ground
and the first excidet states. In conclusion data on the 43Nd(n, ya) reaction are analysed
in order to study y-transitions between the compound states.

Such measurements are carried out on the fast pulse reactor IBR-30 (JINR) by the
time-of-flight method. The a-particle spectrometer is a double ionization chamber with
a grid. The large flux of the background y-rays and the scattered neutrons influence
the resolution power of the spectrometer. In order to reduce their influence the spectro-
meter is placed behind the collimators with a narrow slit so that the neutrons reach
the target at sliding angles of about 4°. Targets with a large area (~ 1200 cm?) have
to be used, as the cross-section of (n, «) reaction is small. We used electronie «-particle
ooEH@Eob to suppress the tailin the «-spectra extended to low energies. Under these
conditions the strong o-peaks do not hinder the observation of the adjacent weak ones
[1]. Energy, time-of-flight and angle information about a-particles in the measured «-
spectra is recorded on & magnetic tape. By means of the selection device connected with
the system for the advanced procession of the manydimensional information of the
BESM-4 computer one may obtain the amplitude spectra in a given time-of-flight
and angle interval.

We have measured the a-spectra from the (n, «) reaction for 14?,198m {2, 3] and
143145Nd (4, 5, 6]. The time-of-flight spectra provide data for the determination of spins
of neutron resonances. In the case of the 147,1498m and 143,145Nd nuclei the excited states
with spin 3- or 4~ are formed by the capture of slow s-neutrons. The ground and
the first excited state of the product nuclei have spin and parity 0+ and 2+, respectively.
As the transition 4~ — 0t is forbidden, the presence of the resonance peak in the time
spectrum observed in the amplitude interval «o points unambiguously to the fact that
spin and parity are equal to 3— (Fig. 1). Thus, for example, the right value J= = 3-
was obtained for the resonance at Eo = 8.9 eV of 1495m (3].

From the analysis of a-spectra 11 resonances 47Sm [2], the ratio may be obtained
from the averaged reduced probabilities of «-transitions from the compound level to
the first excited state with I = 2+({%,>) and the ground state with I7 = 0+({32; >)
of the 1%Nd daughter nucleus. The experiment gives for the ratio {y2y. /{7 the
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value 0.9 4- 0.4, or 2.2 4- 1.0, when the resonance at Ko = 183.7eV having an extre.
mely large total width is not taken into account,

For the.ratio B = (I'¥)/{TI'Y the value Rezp = 3. 9 + 1.3 maybe o_oegbmm. on’ the
basis of the experimental data on total a-widths and spins of the compound states of
the 1488m [2, 7] nucleus. The optical model gives the value Rop = 9.1 + 1.9. The

comparison of mweE 43&._ N&E shows that the mvnoam._S_E% of «-transition to the first-

excited state with J= = 2+ of the daughter nucleus 144Nd may _possibly become stron.
ger. It is consistent with the qualitative predictions made by V. G. Soloviev [8].

For the 199Sm(n, «) 1%6Nd [3] reaction, the experimental value E.zpis 4.5 + 3.5, while
Roy = 7 4 1. A large error in determination of Rezp caused by a limited number of
resonances does not allow to draw a definite conclusion about the increase (or not)
of the «-transition probability to the 2+ excited state of the nucleus 146Nd. ‘-

The investigation of the (n, ya) reaction gives a unique possibility to obtain _bmoibm..
tion about y-transitions between the compound states close to the binding energy of
the neutron. We have measured the a-particle spectrumn in the Eo = 55.3 eV resonance
{J* = 47) of M5Nd. The experimental arrangement and the detailed analysis of the data
are given in JINR communications [4]. The results are presented in Table 1. The fact
Sﬂm& the thermal szenoz cross-section of the 43Nd(n, ya) reaction obtained by different

, " Table 1
Nuclous | (E, (V) | J= 6y (mb) T x 107 (eV) | HF(M1) HF(E1)
553 | 4 L1408 1x 104 0.4 108
0.3 [9] 0.8 2% 104 2% 108
Hbuz‘g . gL i
—6 3~ 0.9 [10] 2.4
0.6 + 0.3 1.6 L 0.8 1x 104 1% 108
1237 233 | 1+ | . <0.02.
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experiments differ greatly has influenced us to perform the measurements wit hour
own experimental arrangement using the angle selection for the registration of a-particles.
‘Fable 1 gives I'ya values calculated using the results of Kvitek [10] and Macfarlane [9}
together with the estimation of the Iy« value for the Eo = 2.33 eV resonance of 123Te
made on the basis of our results.

However the comparison of the experimental spectrum from [9] obtained with a rather
good resolution with the theoretieal spectra’ Wya(Eq) for various y-transitions ‘gives evi-
dence of the predominance of E1 and M1 transitions (Fig. 2).

Comparing the experimental value of the ratio w = Hmn\ﬁp- for 143Nd obtained using
the results given in Table 1 (wezp = 1.5 £ 1.3) S:.E the nﬁogme_om_ one calculated under
the assumption that only the E1 transitions A ~ 5) or the M1 transitions ?cbﬁ o

~ 0.8) contribute to the (n, ya) reaction, one may Em.w@ the conclusjon abont the predo-
minant role of the M1 transitions in soft y-transitions between the states close to the
neutron binding energy.

The Table gives the lower limits of the hindrance m@oeonm o_ggbm@ E&@n the assump-
tion of only the E1 or the M1 y-transitions. The uncertainties due to the above assump-
tions together with the unambiguity of the optical models wmamaoe@..m used in the cal-
culations may cause the variation of the HF value within an order of BPmEeﬂmo.

Comparing our data with those on the y-transitions between. aro low-lying levels
(HF(E1)L = 102 — 10%) given in [12] one may arrive at the conclusion gm& in the region
of the high level density the hindrance factors are larger than in_the region of the low

‘excitation energy at least for the E1 y-transitions. The obtained HF values still seem

to be quite reasonable from the point of wiev of the new semi-microscopic m.m.wuovor
to the. description of the neutron resonance structure Qoﬁ&ow&. by V. G, Soloviev [13].
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