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1. Introduction

Photonuclear reactions ( PNR) at low and mean energies of y-
quanta are of important source of infornation on atomic nuclear structure.
One of the directions  in researching y-quanta is measuring the probabilities
of nucleus production in separated quantum state. Such investigations will
be the most effective if the studied states are in isomeric relation with
sufficiently large haii*lives so thz* o separate the irradiation processes and
measurements with time

The goal of the present wark is the measurement of isomeric ratios (IR}
(the ratios between the reactic:n cross sections for producing the nuciei in
isomeric and ground states) is (v.n) reactions at excitation energies in the
region of the Giant Dipole Resonance for the wide range of nuclei (16
isotopes from “’Pd up to '*Sm ) with odd numbers of neutrons. The
probability of population of these high spin states at B-decay is very small,
therefore the usage of PNR is a very convenient method of their research.

The isomeric state wiih: the same spin and evenuess of 11/2  has been
chosen for all investigated nuclei, and the isotopes in the reacticn involved
are the even-odd ones which have spin 1 upon y-quantum absorption
Thus, for isomeric state excitation in ail studied isotopes there have been
chosen the identical conditions - the same type of reaciion and excitation
energy, the same spins of the primary and residuai states Therefore one can
expect that the changes of the measured isomeric ratios when passing from
one nucleus to another will be specified by the fact that how tho level
structure through whicrk 1scmeric  states are populated changes The
obtained experimental data allow ons to Judge both statistical properties of
these levels (the dependence of their density of cnergy and spin) and their
spectroscopical characteristics - spins, evennesses, prouabilities of transition
of different multipolarity into isomeric state The informatior: on thesc
nuclear parameters known by now is rather scanty. There are just separated
data on IR measured in some isotopes Pd, Cd, Te, Nd, Sm { 1-2}



2. Spectroscopic characteristics of nuclei with isomeric states lhyn.

A single-quasiparticle state with J"=11/2" appears in nuclei with N>50
when neutron shell is filled with 1h;;» . By now this has been observed in
more than 70 nuclei from Zr (Z = 40) up to Yb (Z = 70) [4]. In most cases
(more than 50 isotopes) this state is the isomeric one with half-life higher
than 1 sec. and many oi them can be produced in the reaction (v, n).

In Table i there are presented spectrometric characteristics of the
investigated nuclei - spin and evenness of the ground and isomeric states (am,
binding energy of neutron (B,), half-life (Ty,) and energy (Ei) of the
isomer [5]. It is seen that the energy of the isomeric state is maximum at the
beginning and at the end of the siudied nuclei region and is minimum at
N=71-75 in the isotopes Sn and Te The state 11/2" is the ground one in the
nuclei 2Sn and '*’Sn. In the rest nuclei 3sy,, 2d2- and 2ds;, are the ground
states.

Table 1. Nuclear-physical characteristics of investigated nuclides

B Ground states {someric states
Nuclde Z N J Bn, MeV Tin Eis, xk¢V
197pq 46 61 5/2" 6.53 21.30s 214.9
1%pd 46 63 5/2° 6.15 4.69 m 188.9
Bcd 48 67 12' 6.14 4460 d 181.0
178n 50 | 67 12" 6.95 13.60 d 314.6
BSn 50 73 11/2° 5.95 40.10 m 24 7*
re 52 | 67 1/2" 7.60 4.69d 261.0
Te 52 | 69 172 7.17 154,004 | 294.0
B Te 52 71 12 6.93 11970 d 2476
15Te 52 77 32 6.09 3360d 105.5
Ba 56 77 1/2° 7.19 3890 h 288.3
35Ba 56 79 3/2" 6.97 28 70 m 268.2
¥"Ba 56 81 32 6.68 255m 661.6
BCe 58 79 3/2° 748 34.40 h 2543
¥Ce 58 81 3/2° 7.47 56.80 s 754.2
HINd 60 81 3/2 780 620s 756.7
"3Sm 62 81 3/27 861 66.00 s 754.0

* [someric state have spin 3/2%.



Isomeric states are characterized by close values of the magnetic
moments (about one half of value is calculated by the Schmidt model [6])
and reduced radiation Md-transition probabilities from the isomeric level
into 3/2" state (1-2 single-particle units of Weiskopft). Thisis 2a demonstration
of small impurities of other configurations and identity of the isomeric level
properties in the whole investigated range 7 and A. At the same time the
spectrum of these excited states essentially differ for different nuclel
investigated Among them there are nuclei with the closed proton shell
{SNP isotopes), with one hole in the closed neutron shell (mXe, *Ba |
19Ce. “'Nd . '""Sm ). transition ones between spherical and deformed
(]OQPd ’ £ )

3. Experimental

The yields of the investigated isotopes in the ground and isomeric states
were measured on the MT-25 microtron extracted beam of the Flerov
Laboratory of Nuclear Reactions. JINR The description of this microtron and
its main characteristics are presented in the work [7]. Electron energy
variation was effected in two ways: over a wide range - transition from orbit
to orbit, in the energy range up to 1 8 MeV - with changing the magnetic field.
The cooled device of tungstendisk 2 mm in thickness behind which there was
located the aluminium electron ahsorber 30 mm in thickness was served as a
bremsstrahlung target. The wolfram target serves as a catcher of electrons
passing through it n a time of each irradiation and which was measured with
the help of the electrical charge integrator Electron energy was determined
by measuring the mucrotron magnetic field with the method of nuclear
magnetic resonance and by measuring the frequency of accelerating
electrical field Instability of electron energy during the experiment
didn’t exceed S0 keV

Both pure metals (Pd, (d, Sn, Te, Nd) and their oxides (BaO, Ce; 0O,
Sm,03) usuaily from natural isotopic composition were used as samples
In certain cases separated isotopes ('*'Sm ) with a small content of the
studied isotope in natural impurity were irradiated. As a rule the samples
have =100 mg weight and the surface square of = lem®

The residual activity of the irradiated samples was measured with the help
of Ge(L1) detector 60 c¢m’ in volume and with the resolution of 3 keV (for
the line 1332 keV “°Co  The detector efficiency was determined by a set of
standard samples OSGl

Usually, in the experiments the current of accelerated electrons was =20
A, irradiation time - from some minutes to 5 hours, and measurement time -



until collecting the .ecessary count statistics (as a rule, of some
thousands of pulses in peak of the measured y-line). Spectra were
processed with the help of the ACTIV program (8], which allows to
separate a complex y-spectrum with close y-lines

3. Resuits

Independent yields Y(E,m.) of isomeric and ground states were
measured in the experiment by comparison of photopeak squares. To
determine these vyields the contribution was taken into account from
interfering reactions leading to the same isotopes. Reactions of such types
could be (y,p) with the foiiowing B -decay and (n,2n) on the irradiated
isotope, and also (n,v), (n,n’) and (y,y") n the impurities of other isotopes
which are especially large in using the samples of natural isotopic
composition The yields of these reactions were determined in special
experiments (under irradiation of corresponding separated isotopes, in
changing the y-quanta energy or neutron flux). In all cases the contribution
of these reactions changed IR not more than by 10%. The measured yields of
(v.n) reactions are connected with the cross sections (differential for the
chosen energy of y-quanta o(E,) and integral Giu(Eymax) ratio:

E,

y max

Y(Emu) = [ 0(Ey) N(E, Ema) dE, (1)
Ep
E
N i U:nl(Evmax) i -
Y(bﬂmx} - E ,;F;‘ N(E% thnaX) dE’r (2)
ymax Em

where Ey, - the energy of y-radiation corresponding to the threshold of the
(y,n) - reaction, which results in isomeric and ground states, Eymax - the upper
limit of the bremsstrahlung spectrum (it corresponds to the energy of
accelerated electrons), N(E,E,m) - the number of y-quanta in the
bremsstrahlung spectrum with the energy E, .

From equations (1) and (2) one can make a conclusion that the ratio of
the (v,n) - reaction yields measured in the experiment with nuclei production
in isomeric and ground states corresponds to the ratio of integrated cross
sections upon correction insertion per threshold difference of these reactions

N(Ew):



vY(}:’ymax )m Gint(Eymax)m
= N(Ew) 3)
Y(Ermax)g Gint(Eymax)g

where indexes m and g are reiated to isomeric and ground states, respectively.
The value of n(Ew) correction was determined by the energy of the isomeric
level and accounted from 5% for 'Te nucleus up to 20% for '**Sm .

In Fig.1 there is presented cne of the measured y-spectra produced under
the Te sample irradiation of the natural isotopic composition by the
bremsstrahiung with the energy limit of 25 MeV  In spectrum one can see the
ground and the isomeric states of nuclei '°Te, "'Te, "®Te, and '®Te
produced in photonuclear reactions. The many times repeated measurements
were performed for experimental determination of half-life of the investigated
radionuclides. In most cases the ground state was a radioactive one
except the states of '“®Pd, ''’83n, "*Te and "**"’®Ba. For 'PTe the IR
determination with the direct method becomes impossible for lack of the
appropriate y-lines in the ground state. Thus, the yield of "Te was
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Fig.1. Tan v-spectrum produced upon irradiation by bremsstrahlung
Epmax— 25 MeV. (Irradiation time is 4 hours, cooling time - 23 hours
and time of spectrum collecting - 15 minutes)
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compared with the vield of neighbouring I'e and related to the ground
state of '*'Te assuming that there was a small difference of the complete
(y,n) cross section for both isotopes.The isotopes ''"™Sn and '*’Sn have
the same decay y-lines ( E, = 159.7 keV). Upon determination of the slope
of the curve of the corresponding long-lived isomer (‘*™Sn) subtracting the
values of the activity of nuclei '*™Sn from the curve one can define the true
curve of nuclei decay of the isomer ''"™Sn  Further IR was determined in the
same manner as for the Te isotopes.

IR as the ratios of integrated cross sections for 16 nuclei (isotopes Pd,
Cd, Sn, Te, Ba, Ce, Nd and Sm) at the energy limit of the bremsstarhlung
Emax =25 MeV were obtained by the same procedure. These ratios of IR
(om/c, ) are presented in the last column of Table 2.

Table 2. Integrated values and isomeric ratios of investigated nuclides

Reactions Ew., MeV | G, mb-MeV Om/Cg
19%pg(y.n) ! 9™py 9.43 67(7) 0.054(60
10py(y n)!®mpy 9.00 77(8) 0.060(7)
1ecd(y,n)'°™Cd 8.87 199(20) 0.18(2)
18 n(y.m)' ™S 9.69 90(18) 0.11(2)
24Sn(y.ny' 2*™Sn 8.49 285(29) 0.33(3)*
20Te(y,n) ™ Te 10.67 209(22) 0.20(2)
"2 Te(y.n) 2 ™Te 10.14 307(28) 0.26(2)
24 e(v,n) P ™ Te 9.67 379(30) 0.31(3)
B0Te(y.n) *™Te R.51 460(45) 0.43(5)
B4Ba(y.n)**™Ba 9.75 256(20) 0.17(1)
B4Ba(y.ny'?*Ba 9.38 259(20) 0.15(1)
39Ba(y.n)' *"Ba 9.27 162(12) 0.12(1)
B3¥Ce(y,n) ¥ ™Ce 9.98 157(20) 0.19(2)
10¢Ce(y.n)! ¥mCe 9.95 223(20) 0.14(1)
MINd(y,n) #1™Nd 10.66 110(15) 0.061(10)
S miy,n) ' **™Sm 11.25 91(9) 0.047(4)

* . . . . . -
The given values relate to excitation cross-scction ratio of the ground
state 11/2" and isomeric one 3/2°.



The values of integrated cross sections tor the isomeric siates were
obtained by two methods A number of nuclei are known by compiete
reaction cross sections (v,n) - sums of cross sections for ground and isomeric
states [9] Using the measured IR and the indicated complete cross
sections one could determine the values O (Ema). When nuclel in the
ground states produced in the reactions {y.n) were stablc or with verv long
half-lives, the relative method of measurement so that to determine
" in(Epmax) Was applied using the reaction “Cu(y.n)**Cu as a standard (the
integrated cross section of this reaction at Eoax == 23 MeV is 426 mb MeV
[10]. In those cases in order to determine IR the complete integrated cross
sections from interpolation of the known data were used 9]

The values 6™(Em), obtained with such methods and thresholds of
the reaction (y,n) equal the sum of neutron binding energy in the primary
nucleus and the energy of isomeric level are given in Table 2. The error of the
values G and Gu/o, 15 210% and mainly determined by the error in
measuring the yields of y-radiation emitted at the decay of nuclei produced
in the ground and isomeric states

For a number of nuclei {isotopes Ba and Ce) there were measured
differential cross sections and excitation functions of the (v.n) - reactions,
resulting in the ground and isomeric states These data in the case of Ba
isotopes are given in our previous work [11]. It turned out that the IR values
obtained from the integrated cross sections are near IR for differential Cross
sections in the peak of the giant dipole resonance (215 MeV) So, the values
Om/C, presented in Table 2 one can consider as IR at excitation energy of
primary nucleus of = 15 MeV

4. Results and discussion

The measured cross sections of the (y.n)-reactions leading to 11/2
ground and isomeric states in the wide range Z (46-62) and N (63-81) allow
one to trace the IR change for the given nuclei and to reveal the influence of
nuclear structure upon them.

As seen from Table 2 for the lightest and heaviest nuclei which correspond
to the beginning and the end of the isomerism “island” of these states IR and
with it the integrated cross sections are the lowest ones The isotopes Sn and
Te which differ almost one order of magnitude in comparison with nuclei
being at the edge of the studied region have maximum. In the work [11] one
observes the IR dependence of mass number in Ba isotopes. In this case it
correlates with a quadrupole deformation parameter. The Ba isotopes are



characterized bv increasing both the dvnamical quadrupole deformation
the primary even-even nuclet and statistical one 1n residual odd nucleus with
distance from semimagic nuclens ' *Ba [12.13]

The IR dependence for the Te isotopes at maximum energy of y-quanta
E.28 MeV s shown in Fig 2 Telluriuim nucler are nearby the Sn nucleus
closed o proton number and characterized by a slight change of quadrupole
deformative of these iotopes IR increases with neuiron increasing for the
Teisoiopes As one can soe, the highest IR has “"Te . This ratio is the
highest 1someric weiue soong ! neutron states by~ investigated by us.  The
IR vesults for the Ba sotopes at y-quanta energy B, = 25 MeV are presented
in this fignre alone with it For the Ba izotopes the IR dependence has the
opposing tendency As we approach tie neutrons semumagic in number (**Ba)
IR decreases This s connected with decreasing the level density as the closed
neutron shell N=82 15 approacihed One snouid note that IR for the Pd and
Sn isotopes has the same tendency as for Te, ie 1t increases with the mass
number increase althcaph, on the other hand, it decreases with the mass
rumber inci2ase (o1 the Ce 1sotopes as for the Ba sotopes.

L

05 - Los
1 o .
o
= 044 04
5
1 : ]
Q
‘T 034 g L 03
q ,
é + L4 o
8 B
-~ 024 L 0.2
. e |
4 e ! i
014 - 0.1
T T T T T T T
M9 121 B 15 177 19 13 137
Mass number, A
Fig.2. Isomeric ratio of Te e isotopes.



It is of interest 10 consider the IR isotone dependence [n this case the
isotopes with the closed neutron sheils (N=82) as **Ba, "9Ce, N4 and
**Sm are the favourable gioup In the {y,n)-reactions in these nuclei the states
with the same spins and eveunesses in isomeric and ground states and
approximately with the same coefficienis of quadrupole deformation in the
ground state are excited  Morecvir, the womeric level for the BCe, "'Nd
and '“Sm isotopes 1s at 754 ke above the ground state. For “"Ba this leve
has the energy of 661 k¢ Thus, such factoss as the difference of i%omeric
and ground states ir: spins which, «s seen from the Table is the same for
and equals Al=1 shouid not appear in IR So. %he same  auclear isome
structure assim:es unessentiar d¢ifferences o their excitation and decay.

The IR dependencs 1 77 fur BOtopes
data for ""Xe(v.n) ars (e T fe work [3] ai naximum gamma-
quanta energy of 22 MeV R ha i the togion of “'Ce and "**Ba.
This dependence decreascs as the “closed” proion shell £+ 64 is approached.
Probably the anaiogous situatior. will be observed on  the left side of this
dependence as we spproach to thc other closed proton shell Z=50.
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Thus, the specitic scheme of levels located just over the isomeric state
and which is the source of popuiating the states with spin J" =11/2" affects
IR. The question of disposition of these levels over the energy relatively the
isomeric state, their spins and evennesses to a greater extent determine the
probability of population of the isomers involved

5. Statistical calculation of isomeric ratios

The above-mentioned similarity of excitation functions for {y,n)-reactions
resulting in isomeric and ground states allows one to assume the same
population scheme of these states - the excitation of the giant dipole
resonance ané the decay of the compound nucleus with neutron and y-
quanta emission

In Fig.¢ the excitation scheme of these states in PNR with one
neutron escape is shown. 'Jpon nsutron emission from a state in the primary
nucleus with spin and evenness of 17 (dipole absorption), states in the
residual nucleus with spin 1/2, 3/2 and 5/2 are populated. The probability
of the direct populaiion of 1suinernic siates by, upon neutron emission is
small, that’s why when they are populated the multicascade process occurs.
Howevei, on the way of such cascade y-decay there must be the levels with
spin and evenness 7/ and 9/2° which populate the isomeric states hy12 with
the most probability. With these states the y-quanta cascade leading either to
the ground state or to the isomeric one begins

With such scheme of isomer population when all studied nuclei are
characterized by the same spins at each stage of the reaction mentioned
above IR is determined by the following factors

1. Parameters determining the dependence of the level densities from the
energy (a) and ().

2. Nucleus exciration energy upon neutron escape whereby the y-
quanta cascade begins The value of this energy is determined by the
equation’ )

£’ = Eer- B, - €4 (4)

where E.q - effective excitation energy, B, - neutron binding energy, and
€.~ kinetic energy of the neutron escaping from the nucleus.

A peculiarity of PNR with the bremsstrahhlung lies in the fact that in the
process of photoexcitation the y-quanta both with the minimum energy and
with the energy equal the maximum electron energy are involved. However,
as many experimental results imply IR varies slightly in the (y,n) - reactions

10
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beyond the giant dipole resonance This suggests that in PNR with one

neutron escape the energy center of gravity is in the region of (14-16MeV).
It is determined by the ratio

fn E o(E) N(E;, Emay) dE,

}{l th

Eegr = -

: e )

“y max

[ o(E) N(E,, Eymay) dE,

Foy
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where o(E) and N,(E,. En..; are cross section and bremsstrahlung spectrum,
respectively.

Thus, the expenmental values of the y-quanta energy in the maximum
excitation cross section were taken as the E.q values [9].

From measuring the neutron spectra in the (y,n)-reactions in the nuclel
region near the studied one it follows that €, = 1 MeV [14]. With such
values Eeg and €, the value E for different nuclei lies in the range of 3-6 MeV.

3. Specific scheme of the levels connected with isomeric states by
radiation transitions In this scheme the levels with I" =7/2" or 9/2" play an
important role. With these levels the direct E2-transition into the isomeric
state is possible and they are most near the states by their spin value,
populated upon neutron emission from the nucleus. Thus, the probability of
populating these levels in the y-quanta cascade and a part of transitions from
them into isomeric state finally define the IR value.

Using such a simplified approach the IR values were calculated with the
EMPIRE-program [15] Comprehensive data of these calculations are
described in detail in the work [16]. All known descrete levels and relative
transitions between them were taken into consideration. Above this energy
region the excitation states were described by the Fermi gas equation.

In Fig.S experimental IR values from the excitation energy of a
residual nucleus are presented In the same Figure there are illustrated the
[R minimum and maximum calculated by statistical model upon one
neutron emission. The upper straight line (IRy) is obtained with the values
aand ¢, 22 and 5, respectively, the lower curve (IRL) corresponds to the
minimum and maximum of @ = 11 and o == 3. The minimum and maximum of
a and o in this region of mass numbers known from neutron resonances
correspond to these values [17].

The majority of the IR experimental values is in the region between the
both calculated curves It means that varving the parameters of the level

“density and the limit parameter by spin one can achieve the agreement
between the calculated values and the experimental ones. However, for the
isotopes ' Te, P’ Te, '23Gn the IR experimental values are beyond the scope of
the maximum calculated curve (IRy).

6. Conclusion

At present there is no full experimental information on the indicated states
for all nuclei investigated. Recently inthe work [18] at radiation neutron
capture on the isotopes 12212476 there have been detected states with spin

12
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and negative evenness 7/2" and 9/2" which completely decay at the isomeric
level. In this connection a large integrated capture cross section (6™ =1b)
was observed on *Te isotope [19].

One should note that anomalously large integrated cross section (10
mb keV) in this region was observed in y-quanta inelastic scattering reactions
on the same isotope as well [20]. A large integrated cross section
according to our experimental results is due to a large isomeric ratio which is
0.33 for ¥ Te

. . 4 129
Thus, from experimental results one can assume that in '*Sn and *>'*Te
these activation levels are at more closer distance from the isomeric states
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hyy, than eg. on the isotopes “7pd and '"'Sm. Moreover, the states 7/2°
and 9/2" in the tellurium and scandium isotopes are the main source of
population of the isomenic states iy, .

Therefore, the position of these levels, 1e the distance from the
isomeric state hi;,, will affect the intensity of these transitions. The
problem of “binding” of these activation levels with isomeric or ground states
is essential as well.

Another peculiarity of our resuits lies in the fact that “heavy” isotopes
such as Ce, Nd and Sm have the related IR as for the light '“"'®Pd. They are
just above the calculaied curve (IR.) with the minimum a and . However,
from experimental data on neutron capture for nuclei Ce, Nd it follows that
the level density parameter and the limit parameter by spin  take
generally the values more than 15 and 4, respectively [17]. In this connection
one can assume tha: the scheme of levels for heavy isotopes essentially
differs trom that one for isotopes Te and Sn.

It is likely that further experimental researches connected with the
population of the isomeric states hy, can substantially elucidate the
excitation process of these states. ,

The authors are grateful to Profs. YuTs. Oganessian and Yu.E.
Penionzhkevich for interest in the present investigations . Thanks are also due
to Drs S A Karanuan and V.1 Ponomarev for helpful discussions.
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[lpitumaercd ioutiicka v Tpetpun Ty, coobiLcHms OB bEAHHEHHOTO HHCTHTYTa
SIEPHBIX MCCACNCBAHUE H «KpaTkue conbuens OUSIH».

YCTaihoBiielia CAEAYIOIAS CTOMMOCTL OAMHCKH Ha 12 MECSLeB Ha H3gaHus
GHAAH, Brwdas UePECHUIKY, 110 OTACTRHLIM TEMATHIECKHM KATErOPHAM:

Temaruxa Llcua NOUNKCKH
Ha rog

1. 9;\\ ﬂCpHM( (T

D DIIIKE BHICUKHX mepn'n 22600 p.

il:op& Hyew 59200 p.
7800 p.
 23400p.
- 14800 p.
6. Slneprad uner%éxcjnlxia—;x };:1:;)7!11;};1;77 - 12000 p.
7-7—_(5;;”}(& TAKENBIX HOHOB - 2200 p.
puctenuka T 1400 p.
12200 p.
© 12200p
SUTES ’;Ailirfliir\'ialc;d}uka M TCXHHMKE 14300 p.
12 Xuwus - 1200 p.
13, Texmika duswiccsoia sxenepamenta 21200 p.
HUS wcpn;,nx TCA HOXHAKOCT reit Hl}epﬂblh;l; MCTOR MU 7200 p.
15. Jmnepumemanbmﬂ q‘m'm\d SAEPHBIX PEaKUH
NPH HUIKHX HEPTHRX 2600 p.
lg Lo3umMerpus o (pmw(d SUIHTH 7 T - 2200 p.
i7. Teopus KOHICHCHPOBAIHOTO Locmm;uiﬂwr . 12200 p.
18. Mcnonsioatme pe pesyiabTaTOB N -
4 METOUOB (hyHIAMeNTa/IblibIX usHIECRUX HCCTEACBAHME
B CMEKHEIX 00NACTAX NayKid H TEXHHKH 1800 p.
9. “5-.1;)(13143“‘\3 7 o 1800 p.
O pdiuc—igg5uTenlgﬁ—6i1;lH>~ (J::g B;;;\CI((;H) o 15000 p.

Monnkcka moxer Opith odopmicHa ¢ moboro meciua roga.

OpraiM3auMaM ¥ 1dUdM, JAMHTEPECOBAHEBLIM B 1oAydeHHH Higauuid OMSIM.
cinejlye: NepeBecTH (MM OTHP2BHTh MO [104Te) HeoOXOAUMYIO CyMMY Ha pacyeTHbii
cuer (N0608905 NybueHckoio guanana MMKB, r.Jy6ia Mockosckoil obiiacty,
/uHA. 141980 M®DO 211544, ykasas: «3a nognucky Ha uiganus OMAH».

Bo u3bexanue HegopaiymeHHil HeoOXOIUMO YBEAOMHT: H3AATENbCKHMH OTIAEN O
TPOM3BENEHHOM OIUIaTE M BeDHYTE «KapTOuKy [0OADMCYHKA», OTMETHB B HEl HOMepa
M HaBaHMs TEMaTHYECKHX KuTeropuid, Ha KoTopbic oopmisercd NOANHCKa, MO
apecy:

141980 r. JySna Mockosckoit 061,
yi.XKonuno Kwpy, 6
(WAW, winarensCKui oTuen



Tonues ATl u ap. E15-95-264
Bo30yxaeHHe H30MepHBIX COCTOAHMIL lh ;> B peakumsax (y, n)

HUsmepenbl cedenus peakuwmii (y, n), NPUBOIALLMX K OCHOBHBIM M H30MEPHBIM
COCTOSHHUAM 1hy 5 B 16 wsotonax Pd, Cd, Sn, Te, Ba, Ce, Nd u Sm. DHeprus
Y-HUTY4EHUA COOTBETCTBOBANIA 06NACTH TMTAHTCKOrO AMIOIBHOIO pe3oHaHca. Hc-
TOJIE30BANICA METOA M3MEPEHHS HABEAEHHON aKTUBHOCTH NPOAYKTOB peakuuii. O6Ha-
PYXeHbl 3aBUCUMOCTH MO OT 4Hcna HEHTPOHOB ¥ NMPOTOHOB B AApe, a TAKXe

OT SHEPIHH BO3DYKAEHHS OCTATOYHOIO sAapa. OBCYXAAOTCS PayTHUHble thaxTOops!,
BJIHAIOLLHE Ha BEIHYUHY M30MEPHOIO OTHOLUEHHS.

PaGota sbinosinena 8 JlaGopatopHu SaepHbiX peakLHii UM. I'.H.®nepora OUAH.

Mpenpunr O6BLEUMHEHHOTO MHCTUTYTA SNEPHBIX HCCICIOBAHMIL. Ny6Ha, 1995

Tonchev A.P. et al. E15-95-264
Excitation of Isomeric States 14, 172 10 (Y, n) Reactions

The cross-sections of (Y, n) reactions were measured for ground and isomeric
states 1h;,,, 1n 16 isotopes of Pd, Cd. Sn, Te, Ba, Ce, Nd and Sm. The energy

of y-rays was placed in the region of Giant Dipole Resonance. An activation method
of measurements has been used. IR dependence of neutron and proton number
in nucleus was detected and of excitauon energy of residual nucleus as well. Different
factors influencing the values of the isomeric ratius are discussed.

The irvestigation has been performed at the Frelov Laboratory of Nuclear '
Reactions, JIN

Preprint of tae fome lostitute tor Nuclear Research Dubna, 1995
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