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At that, the core is characterized by a small size 
a~ n/Mc « '11/t.t-rre. 

*Our values for prr<r) are substantially different from those 
of reference 2; however, as was shown in reference 3, the re
sults in reference 2 are in error. 
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WE observed the effect of resonant scattering of 
gamma rays by Ni60 nuclei by a procedure de
scribed by us earlier.1•2 We used a gaseous CoCl2 

source. The gamma rays were detected with scin
tillation counters consisting of organic to lane crys
tals and FEU -33 photomultipliers. We recorded 
coincidences between the emitted cascade gamma 
quanta. The resolution of the coincident circuit 
was 2 x 10-9 sec. 

Nickel and cobalt scatterers were placed alter
nately in front of one of the detectors. Within the 
y -quanta emission-angle interval 180° > cp > 126° 
we observed for the nickel specimen an additional 
absorption of the 133-Mev gamma rays, the ab
sorption being due to resonant scattering. No ad
ditional absorption was observed in the cobalt spe
cimen. 

We list the experimentally-determined cross 
sections (in em 2 ) of resonant scattering for vari
ous angles cp: 

cp 180° 150° goo 

l02"cr, = 3.9 ± 1.2 1.7 ± 1.5 0 ± 1.2 

These values agree, within the limits of error, 
with the ar vs. cp curve which we computed theo
retically. 3 

The lifetime of the first excited level of Ni 60 

was found to be T = ( 1.0 ± 0.3) x 10-13 sec (mo
lecular bonds were taken into account in the calcu
lations). This result is in good agreement with 
that of Metzger, 4 T = (1.1 ± 0.2) x 10-12 sec, and 
agrees within the limits of error with the result of 
Alkhazov, Lemberg, et al.5 obtained by the Coulomb 
excitation method, T = 5. 7 x 10-13 sec with a 30% 
error. 
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USING a single-crystal luminescent spectrometer 
with Nal ( Tl) crystal we investigated the gamma 
radiation produced in radiative capture of thermal 
neutrons in iodine and in neodymium isotopes. The 
measurement procedure was described earlier. 1 • 2 

1128 . The emission spectrum of this nucleus con
tained, in the energy region from 20 to 400 kev, 
gamma lines with energies 28 ± 2, 135 ± 3, and 
158 ± 4 kev. Their respective intensities (per
cent per captured neutron) were 23 ± 6, 20 ± 4, 
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and 7.5 ± 1.5. The intensities of the 135 and 158-
kev gamma quanta were obtained by resolving the 
summary photopeak, previously1 ascribed to a 
single 135-kev gamma line. The 28-kev quanta 
are the characteristic K radiation of iodine, 
caused by internal conversion of the gamma rays 
of the reaction I (n, y) by the electrons of the K 
shell of the atom. A comparison of the intensity 
of this radiation with the theoretical values of the 
internal-conversion coefficients3 have made it pos
sible to judge the character of the gamma transi
tions. The most probable multiplicities of the ob
served transitions, not in contradiction with the 
value of the intensity of the characteristic radia
tions, are E2 for the 135-kev transition and M2 
for the 158-kev one. The considerable intensities 
of the gamma lines indicate that the corresponding 
transitions take place between low-lying excited 
levels of I128 • 

0•-·j Gamma-
Gamma- line in- line in-
line en- tensity Identification tensity 

ergy for na- of gamma line t ural iso-.
1 

(for iso-
(kev) tope mtx- topes) ture 

182 ± 3 2.1±0.4 Neodymium 
isotopes 

330 ± 10 23 ± 4 Smlso 67 

445 ± 10 25 ± 5 { Smlso 40 
Nd146 >40 

610 ± 10 20 ± 4 { Smiso 16 
Nd146 "-'100 

695 ± 10 63 ± 10 Nd144 8.5 ± 13 
840 ± 10 15 ± 3 Nd144 20 ± 4 

Nd. The measurements were performed with 
an Nd20 3 target. The energy of the found gamma 
lines and their intensities, calculated for the nat
ural mixture of isotopes (percent per capture neu
tron ) , are listed in the table. The identification of 
the gamma lines is made difficult by the large num
ber of neodymium isotopes and possible contamina
tion of the target by other rare-earth elements hav
ing large neutron capture cross sections. The 
chemical and mass-spectrometric analysis data 
indicate that the target contains samarium as an 
impurity. This makes it possible to attribute the 
330-kev gamma line entirely and the 445 and 610-
kev lines partially to radiation from the reaction 
Sm (n, y).1•4•5 It follows from the results of Sklya
revskii et al. 6 that the gamma-ray spectra of radi
ative capture of thermal neutrons in Gd, Dy, and 
Er contain lines with energies "' 180 and 80 - 90 
kev, with an intensity ratio ranging from 2 to 5. 
In the present experiments we found no 80 - 90 kev 
peak of intensity comparable with that of the 182-

kev peak. This means that the gamma quanta caus
ing this peak must be due to the neodymium iso
topes. The table contains an identification of the 
gamma lines, with account of the gamma-quanta 
intensities, the fractions of the captured neutrons 
belonging to the individual isotopes, and informa
tion on the levels of the neodymium isotopes, ob
tained by investigating the radioactive nuclei hav
ing neighboring values of Z. 7 The intensities of 
the gamma lines assigned to Sm 150 were obtained 
by averaging the data of references 1, 4, and 5. 

The 695- and 445-kev gamma rays are due to 
transitions from the first-excited to ground states 
of Nd144 and Nd 146 respectively. 7 It is possible 
that there exist in Nd144 and Nd146 hitherto-un
known second excited states, with energies 1535 
and 1055 kev, and transitions from these to the 
first excited levels give rise to emission of 840-
and 610-kev gamma quanta. In this case the ratios 
of the energies of these states to the energies of 
the first levels, E2 /E1 = 2.2- 2.4, are charac
teristic of vibrational levels of spherical even
even nuclei. 8 
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