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Spectra, Abscrption

“Theory of the Absorption Spectra of HBome Poly-
atomic Molecules,™ A. 8. Davylor, Phys Inst, '
Acad Sc¢i Ukrainian 88R, 1 3/& pp ;

"Te Ak Mauk 858R, Ser Fizr' Yol XII, -% ]

P6Ld-5
Existing methods of calculating energy statea
of polyatomic molecules are wmasatisfaotory.
Three methods are usually used: (1) valence
‘bonde, (2) molecular orbits, and (3) anti- ,,
symustrical molecular orbits. Davydor dascrides
aev mothod based on antisymmstrical wave-

i : - 19/49r86 |

. USSR/Physice (Comtd) Sep/0ct #8'

functions. Gives synopsis of his paper and
4l scugsion vhich ensued.
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on spectre of molecular crystals, A.

; of abeorpti
,.b.mov. Zhur. Ebspll. Teordt. Fis. ll,‘.‘lu INCIO4K),

—The crystal is treated as an ussesnbly of imndividual mals.,
and the difference betwetn the excitution encrgy of the
crystul amd that of a mol. in culed.  The theury is applind
to the monoclinic crystals of anthracene, saphtidene, ot
of spiuce group Ca. Group-thooreticad analysis gives the
selection and polarsation tules for the corre s\um-hux dipale
traniadthkonn, ansdtions forbldden (allowed) i tdie wnl,”
are nba Jow bldon Gallomoad ) o ahe coyntale Back allowad
trunsition 4 the mol, bs split nto 2 allowed thunitions in
the cryrtal, mepohmtd with the clec. vector paralkct to the
b axis, thcuther dicular toit, This sphitting is detd. -
hy the unequal spatial oricntation of anisotrogic mols. in the:
crystal; cqual oricntation woukl cause only a shift of the
tegms. This reult coatradicts the coaclusion of Herman
(C.A, 38, 6143%) excluding the pussibility of splitting of .
mol. terms of Cill. in the crystal.  The fact that, at very
low temps., the almorption speetrum of u Cully crystal
cotisists of tatreinely narrow bands (vikbot'bo, C.1.
39, 20289),is due, not 1 a narronness of cuergy e nl~ It
to the selection miles in the crystal, as transitions ate pos-
sible only fur welladefined wave nos.  In crystals of the
type of naphibalene or anthracene, tramsitions occur only
between the ground state and the upper o Jower wdge of
the coergy zone of the excited state. N. Thon
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electron .
| This is shown to correspend to § energy teveh, —0.568 and
~0.440 v.v.: whether the polaion is excited to ome of the
other level depends on the tiom of the absarbed light.
From that escited state ¢!
scifconsistent state E'y with
By. The'
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for dependence of frequonoy and -
10 light: on length of .
B O ot 1is obtained
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DAVYDOV. A. : PA 56/491‘103

}""m/!‘hysica CEEETR R S T -'*ll‘o{hB' :
' Vave quiotions S ' ‘
Msthemtics, Applied

,"'Calcuhting ‘the. Nonorthogoml Quality of Wave
“Punctions by the Molecular-Orbit Method,” A, S.
'Davydov, Chdir of Theoretiqal Phyq, Kiev State U,
233k ep T - '

"'Zhnr Fiz mum Vol XIII Ko 11

’jDevelopls a qimple fornmla with- which, given reei;lts
.- determined by the mqlecular-orbit method without
" Gomputation of the overlapping integrals' of the =
wave functions, values cdh be obtainsd with cal- :
iﬁtimu of theee integrals. Submitted. 24 Feb h8. . -
» S T selugnoj,

B T N
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D’yydov, A, S,
25363 : : . -
Otvet A, S, Davydova Na Pisbmo L. A, Blyumenfelbda ITecpo Povodu Statbi
A. S. Davydova<<Vychislenie Nizshikh Elektronnykh Urovney Molekuly
Naftalina>> <<Zhrnale Eksperim, I Teoret Fiziki»> 1948, Vyp. 77
Zhrnal Eksperim. I Teoret. Fiziki, 1948, Vyp. 7, s 671-72

SO:- LETOPIS NO. 30, 1948
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DAVIDOV, A,S. : DOC PHYSICOMATH SCI
Dissertation: "Theory of Light Absorption by Molecular Crystels.”

26 Sep 49 .

Physics Inst imeni F.N, Iobedev, Agad Sel USSR

SO Vecheryaya Moskva
Sum 71
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USSR /Pysios e Feb 49
-~ Absorpticn, Moleoular :
owwmﬂwwwomnmvg.
#phe Molecular Theory of mwmgww.oum.a.... ‘A. S, Davydov,
Tnst of Phys, Ukrainian SSR, 7 pP R

Vol XIX, No 2

nopur Eksper 1 Teoret iz"

Attempts to construct molecular theory of pleochrol
of molecular crystals. Assumes energy states of |
jndividual molecules are imown. Investigates alter-

ation of energy spectrum when molecules conmbine Intv
Shovs it 1s possible thay

a crystal of any gymetry .

nev ncrystalline” absorption bands may 8ppear, which

vanish vhen crystal is melted. Shows, using odmmgw_“
. u.mmrm[ﬂm

28
,Mod LG

dmmw [Physics (Contd)

containing two and four molecules in a single - .-
g as an example, that the freguens

will depend on the directions  .°

lerizetion.

crystalline nucleu
of absorbed light
of propagaticn and po

i
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- DAVEDOV, A. S

USSR/Phyedos
h Oécillaj:ions R
M_olg_t;ula.r Structures

"Phe Effect of M;ﬁlecula.r Ihtef:_iction in a Lattice -
on Intramoléoular.()scillat.ions ," A. S. Davydov, Inst
of Phys, Acad Sci Ukrainian SSR, 13 PP _

nznur Fksper i Teoret Fiz'" - Vol XIX, No 2

Derives equation far oscillation freguency with the -
agsumption that molecules are rigidly connected.,
Expleins conditions for which this assumption is

valid.

.. z2/loT18.
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nof moleenlar crys. e
Nauk SSSR. ZurmaT——

0y, (Russian) 4% ,-
ferystals in studied by using _ .
e Intramolegular: vibrations and © - - i

; he interaction between
of - vibration deads o the appearance of 5
mum in the abisorption curve, which luses
rm-found § ases: The approximations -
d very low temperatures,
1350 have eome relevarice for othep
trum and higher temperatures,

W. H. ery(Camhridge. Mass.),

Svurcs; Mathemstiesl Reviswe, Vol 12 Ho, 8 |
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DAVIDOV, A. S R 1657108
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ispersion of Molecular Crystals, IL,"

"heory' of the-Di 1 5 yuo
" 4,8, Davydoy, Inst of Phys, Acad Sci Ukrainian S8R - -

' wghur Eksper i Teoret Fiz" Vol XX, No 8, pp 760-766

.On example of one-dimensional crystal, Davydov inves< *
‘tigates influeénce of interactionof intramolecular oS- -
_'¢illations witn rotational qualities of molecules upoD .
curve ofdispersion and absorption for frequencies .
" corresponding to intramolecular oscillations. Sub-.:

mitted 27 Feb 50.
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of, U4, &4, 432%.~1n mol, crystaly 2 types
of excitation are possible: (1) leading to cxciton waves
throughout the crystal; (2) leading 10 Joculized states. In
the second case the abworption band does not show the in-
. fucnce of the structure of the crystal, and its polarization is
© given by the oricatation of the mol.; i.c. the absorption ix
the samie as in solne The huminescence is absent ot weak,
It the first vase there are several strougly polarized bunds
which can be derived from calens. of the unit el Such
eacitation loads te stroug liminescenee when excitons spreead
tospots with kattice defects of spotscapable of cmitting of al-
siching phonoas. 8. Pakswer

Theory of luminessense of melecular CALS
,_J"\uv;ql_ v, Jmest. Abad. Nouk .\'..\‘..\‘.R:q:\'.r.v.kr‘u‘.\ 18.
T
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The Committee on Stalin Prizes {of the Council of Ministers USSR) in the fields of
science end inventicns announces that the following scientific works, popular scien-
tific books, and textbooks have been submittzd for competition for Stalin Prizes for
the years 1952 and 1553. (Sovetskaya Kultura, Moscow; No. 22-40, 20 Peb - 3 Apr 195%)

Name ’ Title of Work Rominated by
Davydov, A. S. Research in the field of Academy of Sciences,
Prikhot'ko, A, F. the snectrosocopy of Ukrainian SSR
Obreimov, I, V. molecular orystals

80: W-3060k, 7 July 195%
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B DAVYDOV, A. S.
USSR/Physics

]

Dispersion of light FD-hgo !
Card 1/1 : Pub, 146-7/18 }

Author : Davydbv , A. 8.

Title + Theory of absorption, dispersion and scattering of light by solutlons

Periodical Zhur. eksp. 1 teor. fiz., 24, 197-209, Feb 1953

Abstract : Obtain general formulas determining the shape of the curves of absorp-
tion, dispersion and gcattering of light and their dependence in tempera-
ture and the other parameters characterizing the oscillations of the
atoms of the solvent and their interaction with the dissolved molecules
in various energy states. 3 references, including 1 foreign.

Institute : Physics Institute, Acad. Sci Ukrainian 55R

Submitted ¢ September 16, 1952
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DAVYDOV, A.S.

hY

Theory of iight absorption and diepersion in solutions. Pt,2,
Nauk zap.Kyiv.un, 14 noe,.8:5-13 's5, (MLRA 9:10)

(Solutions--Optical properties)
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USSR/Optics - Physical Optics, K5
Abst Journal: Referat Zhur - Fiziks, No 12, 1956, 35749

Authors Agranovid, V. M., Davydov, A. S.

Institutiont None
Title: Absorption and Luminescence Spectra of Polyatamic Molecules

Original
Periodical: Nauk. zap. Kiivs'k. wn-t., 1955, 14, No 8, 15-20

Abstract: Starting with the idea that the polyatomic molecule can be considered
to some approximation as a complex system, obeying statistical laws,
a determination was made of the shape of the absorption bands and of
the fluorescence bands of bomplicated molecules, characterized by
not too strong an interaction between the electronic and oscillatory
states (Neporent, B. 5., Eksperim. i teor. fiziki, 1951, 21, 172).
It is shown that the levshin nirror-symmetry law should hold for
such molecules.
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nUSSR/Physical Chemistry - Crysms T | ’ B-5

A‘bs Jour e Refero.t Zhu. I’.hlmiya, No 2, 1957, 3593

. Author ' Du.v dov A S‘, Lubchenko A.F,
Title _ ': Configuratmn of the Dispersion Curves of Molecular

-Crystuls Corresponding to Localj.zed Excitations

Orig Pub : Ukr. fiz. zh., 1956 1, Yo 2, 111-119

Abstract .: On the hasis of. previously obtained results (RZhKhim,

1956, 67745, 6T746) were colculated the configurations
of dispersion curves (DC) of molecular erystals in the -
region of localized excitat ions, ot different tempera-
tures. - At high tempemtureb DC have a configuration.anam
logous to that of DC of the free molecule on taking into
‘account the Doeppler effect‘ On decrease of temperature
DC becomes ;a8 fmnetncal in relation to straight line ex-
tending through meximum of nbsorp'bion band, perpendicu-
larly to the: frequency axis. At low temperatures, when
the a‘nsorption spectrum sepnrates into o system of lines,

e -
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Abs Jour: Referat Zhur-Fizika, 1957, No &4, 10364

Author : Davydov, A.S.
Inst ¢+ Not Given

Title Theory of Ahsorption and Dispersion of Light by So,utions. II.

Orig Pub: Nauk zap. Kiivek. un-t, 1956, 1k, No 8, 5-13

Abstract: Unlike the preceding work by the author (Referat Zhur-Fizika, 1953,
1521), it is assumed that at the instant of excitation of the im-
purity molecule the change in the forces of interaction with the
solvent leads to both a shift in the equilibrium positions for the
vibrations of the solvent atoms, as well as to a change in the fre-
quencies of vibrations themselves. General formulas are obtained
for the coefficient of absorption and for the index of refraction.
Tt is shown that if %here is no change in the equilibrium positions
of the solvent atoms upcn excitation of the impurity molecule, the
dispersion and index of absorption curves of the impurity mclecules,

card  : 1/2
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USSR/Nuclear Physics - Nuclear Reactionms. C-5

Abs Jour : Ref Zhur - Fizika, No 4, 1957, 8788

Author : vydov, A.S., Filippov, G.F.

Inst : “Moscow € University.,

Title : Concerning the Problem of Scattering Lengths of Slow
Neutrons on Deuterons.

Orig Pub Zh. eksperim. i teor, fiziki, 1956, 31, No 2, 340-341.

Abstract : Scattering of slow neutrons on deuterons is fully deter-

mined by two scattering lengths g o and a 5 COTTespon-
ding respectively to two possible3 pin sta%és of the
system. According to the experimental data two veriants
of the values of the scattering length are possible.
A qualitative estimate made by the authors » based on the

CIA-RDP86-00513R00050982

o I 3

Pauli principle, favors one of the variants , namely a.3 /2 =

=6.2 x 10~3 cm, and a/p = 0.8 x 10-3 cm.
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DAVYDOV, A. S., and FILIPROV, G. F.

nCollsctive Excitation of Even-Even Atomic Nuclel

r included in the program of the All-Union Conf. on Nuclear Reactions in Medium
gigelo'w Energy Physics, idoscow, 19-27 Hov, 1957.

Moscow State University.
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"Optical Model of Nucleons-Nuclei Interaction in the Resonance
Region of the Compound liucleus,"

paper submitted at the All-Union Conf. on Nuclear Reactions in siedium and Low
Snergy Physies, Moscow, 19-27 Fov 1957.
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- equal masses m; these particles being in interaction with each other

 commte with the total Hamiltonian, For this reasex, the magnituds core
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56' b" ‘21‘1’1/52

DAVIDOV, A.S.; FILIFPOY, G.F. .

Toment of Inertia oi & System of Particles in Interaction
(Moment inertsii sistemy vzaimedeystvuyushchikh chastits, Russian)
Zhurnal Eksperim. i. Terorete Fiziki, 1957, Vol 32, i L, pp 826 - 836

(UaSeSeRe) .
- The paper under review investigates the problem of the cutoff of the

collective motions in a system consisting of N particles in interaction
with each other. '

A system consisting of three particles of equal masses, -~ In this
chapter, the authors estlgate se particles withont spin and of

by eentral forces of any arbitrary kind. By introducing new coordinates;
the authors of the paper under review go over to the center-of.mass
.system, The paper under réyiew follows the computations step by atep.
For the following magnitudes: explicit expressions are given. - poten-
#ial energy of the systém;jopprator of the total angular momentum of
the aentire system, Hamilteris operator of the entire system. The opsraw
ters of the square of the total angular momentum and of its projectum

responding to these operators are integrals of the motion. The system
of squations as obtained in the paper under review is then a good approw
ximation, if (a) the three-particles system is symmetrical about an axis

)
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‘ratien of the scattering ef a neutren by a harmenically beund preten.

56-4-47/52
DAVYDOV, A.S., MEL'NICHENKO, D.M,
On the Secend Appreximatien in the Preblem ef the Scatteri ng ef Slew
Neutrens By Ceupled Pretens

(0 vterem priblizhenii v zadache rasseyaniya medlennykh neytrenev svya-
zannymi pretenami. Russian)

- Zhurnal Bksperim. i. Teeret, Fiziki, 1957, Vel 32, Nr L, pp 9k3 - 9h3

(ch .S sRﬂ )

First ef all the paper -ﬁder review rafers te aeme relevant previeusly
published. papers. Then it preceeds te investagate the cenvergence of the
second appreximatien in the preblem ef the scattering ef a slew (X~ 0)
netren by a preten situated in the fermatien ef a molecule of the mass
¥, First of all, the paper under review puts dewn & fermula fer the
scattering matrix T 2 fer neutrens ef the energy zere ; = the accuracy

of this fermula inc?udcl'the secend appreximatien, In the theery devised
by Schwinger-Liprmann, the secend appreximatien diverges at the censide..

The auther ef the paper peints eut a bringing abeut ef cenvergence which
his epinien, is net justified frem a mathematical peint ef view, But
e abeve.mentiened secend appreximatien cenverges always then, when the
wave funciiens ef the real melecules (instead of the wave functiens of
idealized systems) are used. In a ~eal melecule the high excited states [
cerrespend te the decaying system, The cerresponding expressien is writ- [
ten in its explicit ferm in.the paper under review, Even if the energy
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AUTHOL: - ‘DAVYDOV,A.S., FILIPPOV,G.F. © gb-b-50/52 "
TITLE: The Quu&rupole Moments and the Zero Oscillations on the Surface

of the Axially-symmetric Nuclei. (Kvadrupol ‘nyye momenty i
nulevyye kolebaniya poverkhnosti aksial'no-simmetricheskikh yader,
Russian).

PERIODICAL: %hurna]. El)tsperim. { Teoret. Fiziki, 1957, Vol 32, Nr 4, pp 945 - 947
U.5.5.R.

"ABSTRACT: For the purpose of simplification the authors here investigate

: even-even atomic nuclei. In the generalized model of the nucleus
the nucleons located outside the nucleus are described by means of
the one-particle approximation, and the nucleons within the complete-
ly £illed-up shelils (nucleus trunk) are noticeable oniy by their
collective properi:ies. Aa collective ooordinates the authors here
selected the threa EULER angles as well as the variables B and Yy,
which characterize the deviation of the nucleus from the spherical
shape. In adiabatic approximation investigation of the motion of the
outer nucleons in the field of a nucleus trunk with fixed shape can
be carried out. The energy of the interaction of the outer nucleons
with the nucleus trunk (which are averaged over the state of
moti.on{H'} = ABcosp of the nucleons) will depend upon the

coordinates 8§ anda~, and will play the part of an additionsl
Card 1/2 |
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§6-6-20/56
AUTHOR AGRANOVICH, V.M., DAVYDOV, 4. S. m
TITLE Optical ilodel of Tnteraciion between Nucleons and Huclel

in the Resonance Region of the Compound Nucleus.
(opticheskays model? vzaimodeystviya nuklonov s yadrami
v oblasti rezonansov sostavnogo yadTa.~ Russian)

PERIODICAL zhurnal Eksperim. i Teoret. Fiziki 1957, Vol 32, Nr 6,
pp 1429"14[36 (U.S.S.R-) . :
ABSTRACT The energ)y dependence of the resl part snd the imaginary

part of the effective potential is inventigated here by
taking acoount of all components of the compound nucleus.
For the purpose of not complicating the problem by taking
account of CQULOMBFS jnteraction, the authors here in-
vestigate only the interaotion between one neutron and

one nucleon.

The dependence of the real pert of the optical potential
upon _energy? it Tirst the formula for the real part of
this potential is given. Next, the authors determine the
energy dependence of the relative motion of the mean value
of the real part of the optical potential. The authors are
jnterested here in the domain of energies whioh correspond
to the resonances of the cross sections of the nuclear
reactions. At energles of the relative motion £> 30 MeV

AP :
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56-6-20/56

ASSOCIATION: ot given.

PRESENTED BY: -

D2 17.8. 1956
:gﬁiigﬁ: Library of Congress.
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56-2-42/47

The Eotation Bands of Even-Even Axially-Symmetrioc Nuoclei.

the relations
%2(§ -1) = (3 + 1)/364

—
g.‘,(s)’hwo =(v +(1/2))V7+ J (J+1)/64 §4 +J(s+1)/652f3

+(1/2)62(§ —1)2 . The present statement gives the results

of the solution of this system of equations for the ocase®
5)1. A diagram {1lustrates the dependence of
&v(J)/Bwo upon the parameter 5. At 6)2,5 the oollsoti

ve speotrum of the collective excitations of the even-
even nuclei decomposes into a system of rotation-vibraticn
vands. A table compares the theoretical values of the
exoitation energy of the first and gsecond rotation band
of the excited states of some nuclei with the experimental
valuses. The, same +table contains the values of the
parameters h and & which were used in the oourse of
thegse computatlions. A second table contains ths ratios of

CARD 2/3 the energies of the £irst and second rotation state.
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. AUTHORBS: Davydov, A.5., Pilippov, G.F. 56-3-25/59
TITLE: Collective Excitation of Even-Even Atomic Nuclei.

(Kollektivnyye volgpuzhdeniya chetno-chetnykh atomnykh yader)

PERIODICAL: Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol. 33, Nr 3,
‘ ppe T123-729 (UssR)

ABSTRACT: The collective excitation of the levels of axial-symmetrical

even—even nuclei is theoretically treated by means of the in-
creased Bohr nuclear model. It is shown that the collective ex—
citation of such nuclei is characterized by 2 types: a) excitation
which is accompanied by only & small variation of the nuclear
guadrupole moment and b) excitation which is oconnected with an .
important variation of the nuclear quadrupole moment. The ex—
citation mentioned at b) occurs sspecially in the case of nuclei
shich do not deviate to a great extent from the spherical form.
In the case of nuclei deviating to 8 great extent from the spherical
fopmiisksthe form mentioned at b) does not play any role in the
sase of transitions with small energies variations. For ibe first
4 - 5 excited atates of the nuolei

Sn116, 38134, Pt192, 6072, 5076, Xe128, Cd‘”’, Pﬂ.wé the energies

of the excited states as well as the inherent spin values are com-—
Card 1/2 pared to the experimentally found values and in general & gocd
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But, special attenticn is given Ho the
zed nuclear model,

ievels up to 100 Mev.
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DAVYIXV, A. 8. and FILIFOV, G. ¥,
e ——

"L'Etat Rotationnel Des Noyaux Pair-Pairs.”

Report presented at the Intl. Congress for Nuclear Interactions (Lov Energy)
and fuclear Structure, Paris, 7-12 July 1958.
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DAVYDOV, A,S. and FILIPPOV, G. F.
Moscow State University.

"Rotationsl States in Even Atomic Nuclei." Nuclear Physics, v. 8,3{1958)
(North-Hollend Publishing Co., Amsterdam) ps 237-49F,

Abstract: A theory of the energy states and the electromagnetic transitions between
them is developed for neuclei which do not posses axial symmetry. If is shown that
violation of axial symmetry does not significantly change the rotational states of
axial nucegel and leads to the appearance of new energy states. The reduced pro-
babilities for E and Ml transitions between various rotational states are computed.
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HUNGARY/Nuclear FPhysiss - Structure and Preoperties of Nuclei c-
Abs Jour : Ref Zhur Fizika, No 3, 1960, 5329
Author  : Day"dov, A.S., Filippov, S.F.

DK\:: ’ ’ pov,

Inst : Moscow State University.

Title

e

Collective Excited States of Even-Even Atomic Nuclei
Orig Pub

Acta phys. Acad. scient. hung., 1958, 9, No 1-2, 169-
176

Abstract : The energy of collective excited states is calculated under
the assumption that the nuclei have an exial symmetry.
Conditions are obtained under which the collectilve excita-
tions can be separated into rotational and vibrationa.
See also Referat Zhur Fizika, 1958, No 6, 12634 .

Card 1/1
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The Collective Interaction of 0dd Non-Spherical MNuclei SOV/56-34-6-31/51

ASSOCIATION:

SUBMITTED:

irreducible representations of the rotation group. The second
part of this paper reporis on the collective excitations of
the odd non-spherical nuclei. A table compares the theoretical
values of the energy necessary for the excitation of the first
and second vibration-rotation bands of the excited states

of the odd nuclei (which were obtained in this paper) with

the corresponding experimental data« Comparing the spectrum
of the collective excitations of the odd nuclei with the
spectrum of the collective exciiations of the even-even
nuclei- some conclusions concerning the parameters used in the
calculations are obtained. There are 1 figure, 1 table, and

8 references, 3 of which are Soviet.

Moskovskiy gosudarstvennyy universitei (Hoscow State University)

January 24, 1958
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-~ AUTHORS: Davydov, A. 5., Filippov, G. F. S0V/56-35-2-18/60
i ~——
TITLE: Rotation States of Nonaxial Nuclei (Vrashchatel'nyye

sostoyaniya neaksial'nykh yader)

PERIODICAL: Zhurnal eksperimental'noy ivteoreticheskoy fiziki, 1958,
Vol 35, Nr 2, pp 440-447 (USSR)

ABSTRACT : In previous papers by the same authors (Refs 1 - 4) the energy
levels of ncnspherical nuclei were investigated on the basis
of a generalized model of a nucleus according to Bohr and
Mottelson (Bor, Mottel'son) (Refs 5 and &) for collective ,
excitation without disturbing axial symmetry. In the present
papar a theory of energy states and of {the transitioms among
them is worked out for nuclei without axial symmetry. It is
shown that; though in the case of a disturbance of axial
symmetry the rotation spectra in even-even nuclei change

only relatively slightly (compared to those of axially
symmetric nuclei), new rotation states (with J = 2, 3, 4...,)
occur. In the case of slight deviations from axial symmeiry
these levels are considerably higher and sre undisturbed;

in the case of major deviations from axial symmetry it is

Card 1/2 found that part of these additional levels is considerably

4
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. Rotation States of Nonaxial Nuclei SOV/56—35-2—1B/60

reduced. Thus, the ratio of two excited levels (1. level -
spin = 2) fromeoto 2. In the second part of this paper the
authors -investigate the probability of electromagnetic
transitions between the rotation levels of non-axially
symmetric nuclei. A comparison between theory and experiment
shows that the so-called y~vibrational energy levels of
even~even nuclei must be looked upon as rotation levels.

The same appears to be true for several nuclei with a spin
sequence of 0, 2, 2, 3, There are 1 figure, 3 tables, and
24 references, 6 of which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State
University)

SUBMITTED:  March 17, 1958

Card 2/2
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21(0), 24(5) 50V/56-35-3-21/61
AUTHORS: Davydov, A. S., Filippov, 6. F.
o e — ‘

~ 7 PITLE: Magnetic Transitions Between Collective Excited States of Even-

Even Nuclei (Magnitnyye perekhody mezhdu kollektivnymi
vozbuzhdennymi sostoyaniyami chetno-chetnykh yader)

PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
VYol 35, Nr 3, pp 703-706 (USSR)

ABSTRACT: The present paper is partly based on a previous work (Ref 1)
in which the suthors caloulated the probsbility for electric
quadrupole transitions between rotational states of non-axial
even-even nuclei; it was found that a number of energetic
states of non-axial nuclei cen be well explained by assuning
that they refer to rotational states. In the present paper the
authors calculate the probability of magnetic dipole transi-

tions between rotational states with the spins 2+, 2%, such

levels are observed in the case of the nuclei Se76,' ‘1‘e122,

08188. 05186, Pt192 etc. As already shown by reference 1, it is

Card 1/4 possible, by knowing the ratio between the second 2*.1evel and
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SOV/56-35-3-21/61
Magnetic Transitions Between Collective Excited States of Even-Even Nuclei

the first, to determine the parameter $ and the ratio of the
reduoced probabilities for transitions. In the praesent paper the

reduced probability of an M1 transition between 2 . 2 states
as well as the ratio between this transition and an E2 transi-
tion between the same states is onloulated. The values obtained:
agree well with experimental results (Ref 3). For the intensity
ratios of magnetic dipole- and electric guadrupole transitions

the general formula T(MJ)/T(E,J+1) ~ [25(2J+1)/A2/3(M)Mev]2
(according to reference 5) applies. For A~ 30 and Rw~ 100 keV

the ratio is ~s 10%, for heavy nuclei at Ru~1 MeV it is ~~ 10.
For the ratio investigated by the authors the formula

(M1)/2(E2) - (0,03k°)"" . 5{*;;: 22 g:g

k = (E22 - E21)/t,o. For the ratio of reduced transition prob-
abilities (magnetic dipole -—be%ectrio quadrupole) it holds

that p(M1; 22 - 21) eo
B(E2; 22 - 21) ~

was derived, where

34 it is, therefore, independent

Card 2/4 eZRg of p- and P .(Rg nuclear radius)
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SOV/56-35-3-21/61
Magnetic Transitions Between Collective Excited States of Even-Even Nuclei
The numerical results foré&o = 5,05.10°24erg/G. 8p = 0,4, and
R, = 1,2 2390 3em arer ‘
Nucleus E22-E21[kev] T(M1)/T(E2) Percentage of E2 transition
(experimental - Ref 3)
sel® 643 9,8.1072 98

+ 1
Te12% 693 1,9.1072 92 + 4
0s'8® 627 " 6,5.107 99 + 1
0s'%% 480 1,04.107¢ 99,6

There are 1 table and 4 references, 1 of which is Soviet.

4SSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State University)

SUBMITTED: April 3%, 1958
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24(5) 807/56-35-6-27/44

AUTHORS : Davydov, A. S., Lubchenko. A. F.

TITLE: LBreEtT e natio Waves in Crystals in the Region of Exciton
Absorption (Elektromagnitnyye volny v kristalle v oblasti
ekgitonnogo pogloshcheniyagy

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 6, pp 1499-1507 (USSR)

ABSTRACT : Pekar (Ref 1), Ginzturg (Ref 2) and Agranovich and Rukhadze
(Ref 3) investigated the propagation of light waves in the case
of spatial dispersion. They showed that in frequency ranges
near the exciton absorption band, waves with the same frequency,
propagation direction, and polarization may have different re-
fraction indices. Only the transparency domain was investi-
gated in this connection. A reduction of the amplitudes of
electromagnetic oscillations during their passage through mat-
ter is a consequence of 1) scattering of the wave and b) of
energy transfer from the wave %o pariicle motion (genuine
absorption). In the present paper only genuine absorption at
crystal temperatures near absolute zero is investigated, name-
ly for a frequency range that coincides with the exciton ab-
gorption band. Because of the conneation between genuine ab-
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Electromagnétic Waves in Crystals in the Region of Exciton Ahgorption

gorption and the innermolecular excitations and oscillations
of the molecule, the absorpiion band broadens also at tempera-
tures near O°K. Davydov (Ref 4) showed that an excitation in
molecule crystals by light waves occurs in two different ways:
a) as a localized excitation and b) as an exciton excitation.
The abworption bands according to a) have nearly a Gaussian
distribution and are independent of crystal stiructure, those
according to b) depend essentially on crystal structure. Thus,
investigation of the band structure of exciton absorption of-
fers a possibility of investigating crystal structure, of the
dependence of the energy of the exciton state on the wave vec-
tor of the exciton, and of exciton interaction with lattice
oscillations. Davydov (Ref 5) as well as Davydov and Rashba
(Ref 6) developed a theory of the structure of light absorption
bands by basing on the example of a onedimensional crystal
and on a more general case, without, however, considering the -
dependence on refraction- and abscrption coefficients. In the
present paper the authors develop a theory that furnishes re-
fraction index and absorpiion coefficient in absorption bands
corresponding to exciton excitations. They operate with the

Card 2/3 model of the pure molecule cryshl, in which molecules are able
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Electromagnetic Waves in Crystals in the Region of Exciton Absorption

to perform only translation- and rotation oscillations of a
certain (average) value. It is shown that knowledge of the
structure of the absorption band may be instrumental in de-
termining the sign of the effective exciton mass. Furthermore,
the conditions are given which lead to a zero refraction in-
dex at the short wave gide of the excitation band. Electiro-
magnetic waves of these frequencies are totally refleoted,
they penetrate only very little into the crystal surface.

This total reflection is found %o vanish with rising tempera-
ture. There are 3 figures and 8 Soviet references.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State University)

SUBMITTED: June 26, 1958
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21 (7), 21 (B) )
AUTHOR : Rudakov, V. P. 80V/89-T-1~18/25

PITLE: IX All-Unicn Conference on Wuciear Spectrovcupy
e (IX Vsesoyuznoye soveshchaniys pc yaderncy spektroskopii)

PERIODICAL:  Atomnsya energiya. 1953, Vol 7, Nr . pp 76~78 (USSR)

ABSTRACT : The IX  All-Union Ccuference was held from Jamiary 26 to
February 2, 1959 at Khartkov. Here than 300 participants heard
100 lecturss, the most impoxtant of which dealt with the
. following fields: Nuclear Theory, General proble.ns of p-decay.
A, S, Davydoy fMGU) Theoratical 2lassifization of low-energy
‘excited nuclear e%ates. L. K. Peker: Daformed nuclei. B. L,
Birbrair, L. K. Peker, L, A, Sliv (L¥PI): Quairugols
oscillations of deformed nuclei, Ye. V. Ivopin, V. Tu. Goanchary
S. P, Teytko (KWFI1): Caloulaticn of the fi~values with matrix
elements for B-tranaitions by mearn: of the generalized nuclear
. model. S. T. Belyaysev (IAE): Comsiderction «f pair-ccrrslation
in nuclei. A. B. Migdal (TAE): The appiicetion of the super-
conduectivity mcdel to nuslei for the purpore of calculsting
their moments of inertie, P. E. Nemirovskiy {IAE}: Prctlems of
the neutron stebility of nucdlei. Yan. A. Smorcdinskiy (IAE): The
Card 1/3 present stage in the theory of fi~decoy. V. V. Vladimirskiy,
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IX. All-Uhion Conference on Wuclear Spectroscopy SOV/89-7-1~18/26

V. XK. Grigor'yev, V. A, Yergakcv, Yu. V. Trebukhovskiy (ITEF):
Measurement of the angular correlation tetween electron and
neutrine in the decay of the neudron. V. li. Levashev, V. A,
Nazarenke, L. I. Rusinov (LFII): Measurement of lhe ocrrelation
between the transversal electron rolarization and cirveular
polarization of y-quanta occurring in the decsy of

5c46 and 0060., Decay Schemes. p-radiation of Nuslei. Yu. P.
Anufriyev, A. K. Valtier, Yu. V., Gonchar, Ye, G. Kopaneyts,
A. N. L'vov, P, WM. Tutakin, S, P, Tsytke;, P. V. Sorokinm, A, S.
Deynekc; I. Ya, Malakhov, A, Ya. Taranov (Pizike.-tekhnichesk:y
Khar'kovskiy institut (Physice-technical Institute, Khar'kov)):

c .3
The Si28"9,3o(17»7'):' NEQO(P:‘T)-.‘ 332 J4(Ps'l)r AlAO(P:'ﬁ ard Nm(p,r)
reactions. D. G, Alkhazov, A, P, Grinberg, G, I, Gusinskiy,
M. Kh. Lemberg, V. V, Rozhdestvendiy. K. N, Yerokhina of the
Leningredskiy fizikc-tekhnicheskiy institut (Leningred Physico-
technical Institute); Investigation of the Cculamb exeitation
of the lower levels of some nuclei during their hombardmers by
multiply charged ions (€. N; 0, and Ke). 4. V. Kalyamin, A, XN.
Murin, V. N. Pokrovskiy, V. A. Yakovlev (RIAN): New isotopes
Card 2/3 ‘

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00050982(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00050982

IX. All-Union Conference on Muclear Spectroscopy SOV/B9-7—1-IB/2E

161 153 185 T
Tu § . Ho 5?, Ho"J'snd Ho'“:, B, 5, Dehelepov, V. A,
Sergiyenko (LGU): Decay schemsa of sore neutren-deficient

tsotopes, set up on the basis of measuremen.s of the 2gingi-
dence of the internsi cinversion electrons, spectrossopy
Engineering. B. S. Dzhelepcv, R. B, Ivanov, V. G, Nedovescv,
V. G. Chumin (RIAN): o-spectromster with double fozusing.

3. A. Baranov, V. V. Beruckko, A. @, Zelenkcv, A, F, Halcv,
G. Ya. Shchepkin (JAE): Improvea w-spactroneter, I, F,
Barchuk, G. V. Belykh. V. I. Golyshkin, V. A, Kovten (IFAN
UkrSSR) : Magnetis spectrograrh for heavy charged varticles.
The representatives of the Hinisterstvo radictekhnicheskoy
promyshlenncsti (Ministry of %he Redlo-engineering Industry)
gave a report about new multipliers. The Conference was
clesed ty B. 3, Dzhelepcv, whu stressed the fazt the’ nuclear
tables and refsrence works ought %2 e published mech more
quickly in order to ba of 1aal use te the exjperimenter,

Card 3/3
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24(5) :

AUTHOR: .. Davidov, A. S. : SOW/48-23-7-3/31

TITLE: ’ c&néctive Excited Btates of Atomic Nuclei (Kollektivnyye vozb-
uzhdennyye sostoyaniya atomnykh yader)

PERIODICAL: Izveatiya Akademil nauvk S3SR. Seriya fizicheekaya, 1959,
S Vol 23, Nr 7, pp T792-611 (uUssRr) ,

ABSTRACT: The introduction of the present paper points out that the ex-
oo cited state of many nuclei can be approximated by a division
into a single-nucleon excitation and a collective excitation.
Phis division is only usable for even~even nuclei since there
- - the energy of the single-nucleon excitation in the order of
ot magnitbde of 1.5-2 Mev is many times larger than that of the
collective excitation, The collective excitation is character-
ized by the high probability of quadrupole transitions caused
by the collective motion of a large number of nucleons. The
former assumption that all nuclei possessed a spherical sym-
metry proved to be wrong, and it became clear that many nuclei
are non-spherical. The collective motion of non-sphenical
nuclei.is divided into an internal excitation causing an
oscillation of the surface, and a rotary motion of the nuclel
card 1/4 which does not change the internsl state of the nucleus.
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Collective Excited States of Atomic Nuclei ~ S0V/48-23-7-3/31

The existence of a rotary excitation of low energy is
characteristic of a non-spherical nucleus; three ranges in
the periodic system of elements are indicated by formula
(151)s in which the nuclei have a rotational speoctrum. Table 1
indicates the firest excited levels of some even-aeven nuclei,
and the values of the nonsphericity parameters 8. The approxi-
mation of these nuclei by an ellipsoid is dealt with, the
equation (1,4) for the rotational spectrum of axisymmetric
even-even nuclei is given, and the interval rule (155) is put
forward for the energy levels of these nuclei., Examples of
these levels are, skown in figure 1, and at the end of the _
introduction, the papers of a number of non-Russian and of the
following Russian authors are indicated as references for:the
subsequent chapters: G. F. Filippov, V. S. Rostovskiy,
D. A. Zaikin, B. T« Geylikman. The second part of the present
paper investigates the rotational levels of non-axial nuclei.
In this connection, a diagram (Fig 2) shows the dependence of
the energy of the rotational levels of even-even nuclei on
the parameter of non-axiality Y. The spin quantum numbers are
investigated for the determination of the rotational state,
Card 2/4 and formula (2,1) is indicated in this connection, which

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00050982(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00050982

PRSI R FEOBIETD Y SR SIS 1 Bt 08 Y LRSe Drim it I 5 AP B S SO PR T R T 54 T R e <

Collective Excited States.of Atomio Nuclel " 50V/48-23-7-3/31

considera the non-axiality of the nuelei. The small deviations
of the experimental values from the theoretical ones in
figure 2 are calculated by formula (2,2) considering the
coupling of the rotational energy with the internal excitation.
Further, the energy levels of variocus non-axial nuclei are
investigated, and the level scheme (Fig 3) is shown. The third
part investigates clectromagnetic transitions between rotation-
al states of non-axial nuclei. At first, the wave functions
of these nuclei are obtained, then the probability of electro-
magnetic transitions is investigated; table 2 comprises the
reduced probabilities of electric quadrupole transitions.
This table shows that there are three types of this kind of

" trangitions, and they are dealt with in detail. Table 3 com-
prises the ratios of the reduced probabilities of quadrupole
transitions of different nuclei, and compares the experimental
with the theoretical values. Besides, this chapter investiga-
tes the ratios of the reduced probgbilities of the transitions
to levels with spin 2, and in particular the ratios of the
reduced probabilities of quadrupole -transitions ¢f wolfram.
The fourth chapter deals with rules for the intensity of
p-transitions to different rotational states of ‘the even-even
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Collective Excited States of Atumic Nuelei _ S0V/48-23-7-3/31

daughter nuclei. At first, the corresponding theory is
developed, then the ragioa of the reduced probabilities in the
disingegration of Re189 gre caloulated; the excitation of the
rathional-levels of the nueclei of 0Os 5 in the f-decay of

Re! and in the K-capture decay of Ir!90 ig investigated,

table 6 showing the ratios .of ithe reduced probabilities.

Chapter 5 deals with equilibrium forms of even-even nuclei,

and two diagrams (Pig 4) show the energy of 'the basic state,
of the even-even nuclei as a function of Y. In the sunmary, ‘-,
it is ascertained that the theory of the rotational excited
states is in an initial stage of devéIopmént, that the limits

of the applicability of the adiabatic approximation have not
been investigated in this direotion, and that for the solution
of these problens the intensity of the y-transitions must be
investigated theoretically and experimentally. There are 4
figures, 6 tables, and 38 references, 15 of which are Soviet.
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AUTHORS: Davydov, A. S., Zaikis¥ D. A, SOV/56=36-1-31/62

TITLE: On the -0sci11ati63§ of the Surfaces of an Atpmic Nucleus
(o 7%' Kolebaniyekh poverkhnosti atomnogo yadra)

PERIODICAL: Zhurnal eksp_erimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 1, pp 233-237 (USSR)

ABSTRACT: The authors investigate the stability of a nucleus with

0 respect to the variation of the value corresponding to

’ equilihrium for the minimum of potential energy. On the simple
model 4f the anisotropic harmonic oscillator field for the
individual nucleons, the following is shown: The energy of the
first excited state, which corresponds to the jJ--oscillations,
is nearly of the same order of magnitude as the energy of the
single-nucleon excitation. The reduced probability of the
reduced quadrupole transitions to levels corresponding to the

-oscillations is some hundred times lower than the correspondﬁg

probability of transition to the first rotation level of an oo
axially-symmetric nucleus. According to the authors' opinion,
these results confirm the high stability of the shape of the
nucleus with respect to )*-oscillations. The first part of this
paper deals with the potential energy of the surface oscillations
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On the }’-Oscillations of the Surfaces of an S0V/56-~36-1-31/62
Atomic Nucleus

of the nucleus. The nucleons with the mass m are assumed to
move in a potential of the iype

3
= (me /2 - (xk/R ) . Here it holds that

R, = R exp (fk) §k V574 Bcos (3’— (2m/3)k) , where /4 and
)"defermine the shape of the nucleéus. Besides, it holds that
R1R2R3 = RB, so that ka = 0 holds. The energy of each nucleon
depends on 3 gquantum numbers o . For each filled shell it holds

that 2un E = 0, and the total energy of the nucleons which
sk sk °k

fill several shells (magic nucleus), can be written down as
2
By = halg, + (/2287 €, = T (n, + (3/2)), where D)0

denoctes the elastlcity of the nucleas Wl’th respect to :
A -coscillations, The minimum energy of the nuclei with filled !
Card 2/4 shells corresponds to the spherical shape of the nucleus. In :
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On the J'-Oscillations of the Surfaces of an SOV/56~36-1-31/62
Atomic iucleus

the second chapter the [“-oscilliations of the surface of an
atomic nucleus are calculated. The Sckrédinger (Shredinger)-
equation for the determination of the energy of these
oscillations is explicitly written down. The solutions of
this equation are to be found in form of periodioc even
functions (with the peried 2 &/3) of )'. The authors confine
themselves to dealing with the first four terms in the
corresponding expansion in series. Expressions are written
down for the difference between the ground state and the
first excited P“-oscillation level. The authors investigate
especially the filling of a shell with N = 5. The third and
last chapter of the present paper deals with the excitation
probability of the gﬂ-oscillations. An expression is written
down for the transition probability of the nucleus from the
ground state to the firstexcited guoscillation state under the
action ¢f an electromagnetic field. The reduced probability of
the first -oscillation state is some hundred times smaller
than the corresponding excitation probability of the first
rotational state of the nucleus. There are 6 references,

Card 3/4 3 of which are Soviet,
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On the JZ0scillations of the Surfaces of an S0V/56-36-1-31/62 ;

Atomic Nucleus

ASSOCIATION: Fizicheskiy institut im. P. N, Lebedeva Akademii nauk SSSR i
(Physics Institute imeni P. X. Lebedev of the Academy of |

Sciences, USSR)

SUBMITTED: July 10, 1958
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21(1)524(5)
AUTHORS:
TITLE:

PERIODICAL;

ABSTRACT:

Card 1/2

Davydov, A, S., Filippov, G. F. SOV/56~36-5-30/16 3

On the Problemoi‘ the Shape of .Even-eve'n Nuclei - T ‘ -
(x voprosu o forme che%nbgchetnykh'yadg ) | L
Zhurnal ekmperimental'noy:i»feoretichéskoy fizikig 1959,

Vol 36y Nr 5, pp 1497-1502  (USSR) ~ - , .

In; the. present very detailed paper & nonspherical nuclear
model is investigated. First, the problem of non-sphericity

is discussed by way of an introduction and discussed on the
,basig of the numerous works alréady published and dealing with
‘this field and phenomena connected with it. Among other things
it is shown that the majority - of the properties of the first
excited states of even-even nuclei may be well explained by the
assumption that the nucleus has the ‘shapeofa triaxial ellipsoid

when in equilibrium (Bohr), ,The authors investigated. the
possibility of a deviation of the equilibrium shape of a
nucleus from axial symmetry Wy means of a new method which is
based on a generalization of Bohr's method (Ref 2). A model is
investigated in which the nucleus consists of a core of

several nucleons and 2 equivalent external nucleons in a shell
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On the Problem of the Shape of Even-even Nuclei SOV/56-36-5-30_/76

with a certain j=value. According to Bohr the ellipsoidal
shape of the nucleus may be characterized by the two parameters
and j~ ; the authors derive formulas representing nuclear
energy &s funotions of /8 and,J~ « The two figures show nuclear
energy as a funotion.of y~and 1 with J = 2 and J = 4 at
various: l-values, It is shown that in the ground state of the
nucleus a nonaxial: shape of the nucleus with j> 3/2
corresponds to the energy minimum. Several experimental data
are given which are in keeping with the authors! theory. There
are 2 figures and 10 references, > of which are Soviet.

ASSOCIATION: Moskovskiy: go»sudar‘stvennyy,universitgt;CMosc_ovr State. h‘ni#ersj.i:y)

SUBMITTED: Novembexr 20, 1958
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AUTHOR: SOV/56-36-5-41/76

TITLE: Rotat:lonal States of Non-a.xial 0dd Kuolei (Vrashohatel’nyye
sosto:ram_jj,u;neaksial’nykh necheinykh yader)

PERIODICAL: ,Zhurmal eksperimental 'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 5, pp 1555-1559 (USSR)

ABSTRACT: In an earlier paper (Ref 1} the author,; in collaboration with
- F. Filippov, already showed that many properties of the first
excited states of even-even nuclei, as e.g, the Spin sequence of

excited states, their energiss, and electromagnetic transition
probabilities, may be explained well by the assumption that the

ellipsoid, which, according to Bohr,

may be characterized by the parameters /3and g ( y-shows deviation
from axial symmetry). Cerisin connections exiat between these
‘paramsters, B, T. Geylikman (Ref 33, Do A, Zaikin (Ref 4), as

hor and Filippov (Ref 5} already investigated
the ponsibility of 8 disturbance of the axial symmetry of the
equilibrium shape. In the present investigation the author
analyzes the rotational states of odd nuclei on the assumption
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Rotational States of Non-axial 0dd Nuolei . SOV/56-36-5-41/76

that the shape of the nacleus is charaoterized by fixed
equilibrium values of the parameters /3and ¥, and that the odd
nucleon is in a state with a fixed value of the total momentum

J =4/2, In the first part of this paper equations are derived
for the energy of the rotational levels of an odd nucleus with
fixed /3 and ¢, and for the case in which the external nucleon is
in the state’ j = 4/2. The equations obtained were nunerically
evaluated by G. I, Marchuk and A. I, Vaskin, the energy values
are given in tables 1 and 2 for the spins 5/2, 7/2, and 9/2 for
various ywvalues between O and /6. The energy ¢ of the rotational
states may be represented as s function of v 0% <3, 1.6,
(T, ) = (X, 773 y). In the secord part of the paper theoretical
results are shortly compi.rgd given with the values obtained
experimentally for the Wil _nycleus (Dzbelepov, Peker) (Ref 8}.

The left part of figure 2 shows the energy levels of this nucleus .
determined experimentally, the right part shows those oalculated '

with )yE 27°, Agreement appears to be satisfaotory. The author
- thanks G. Y. Marchuk and A. I. Vaskin for the numerical
computatian of energy values. There are 1 figure, 2 tables, and
Card 2/3 8 references, 5 of which are Soviet.
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Rotational States of no.n-a_:da; 0dd Nuoclei 80V/56-36-5-41/76

ASSOCIATION:  Pizloheskiy institut im, P. N. Lebedevé Akedemii mauk SSSR

(Physios Institute imeni P, N
Sciences, USSR) - Lebedev of the Academy of

December 7, 1958
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24(5)
AUTHORS :

TITLE:

PERIODICAL:

ABSTRACT:

Davydov, A. S., Rostovskiy, V. S. S0V/56-36-6-24/66

-Tranéition Probdbilities Between the Levels of the Rotation

Bands of Nonaxial Nuclei (Veroyatnosti Perekhodov mezhdu
urovayami vrashchatel'noy palosy neaksial 'nykh yader)

Zhurnal ekgperimental'noy i teoreticheskoy fiziki, 1959, :
Vol 36, Nr 6, pp 1788-1796 (USSR) ;

It is the zim of the present paper to calculate the energies
and wave functions of the rotational states (J=4) of non-
axial nuclei and to derive the reduced probabilities for

E2 transitions between these states. Davydov and Filippov
(Refs 1-3) have already investigated the rotational states

of even-even nuclei on the assumption that the equilibrium
form of the nucleus may be represented by a triaxial
ellipsoid. They found analytical expressions for the energies
of the levels with the spins 2, 3, 5, and calculated the
transition probabilities between these levels. The results
obtained by these investigations are discussed. In the present
paper the author gives the results of numerical computations

of the level energies (spins 4, 6, and 8) for various values

of the parameter y, which characterizes the deviation of the
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Transition Probabilities Between the Levels of the SOV/56-36-6-24/66
Rotation Bands of Nonaxial Nuclei .

nucleus from the axially-symmetric shape. Calculation of the
wave functions of these excited states and of the transition
probabilities between them (quadrupole transitions in the
rotational band) are very detailed and are discussed in the
following., Teble 2 shows the coefficients of the wave func-
tions for spins 4 and 6 in the case of tY-values between 0 and
30°. Table 3 shows the probabilities for the electric
quadrupole transitions between some rotational states of
éven-even nuclei again for 9 y-values between 0O and 309, It
is found that these transitions may be subdivided into 3 types;
1) Such, the probabilities of which (in e2Q2/16x units) are
of the order of magnitude 1 - casoade tra.nsgtions of the type
3 22, 42 >3, 42 » 22, 2) Transitions between levels of the
ground rotational band and "anomalous" rotational levels of
another spin, e.g. 3 - 21, 41 » 22, 42 =21, 61 » 42,
3) Trarnsitions between levels of the same 8pin; e.g. 22 -» 21,
42 = 41. In part 3 of the paper the conditions at which the
rotational states of the nuclei can be described are investiga-
ted by means of approximation wave functions. The here

Card 2/3 derived approximation formulas for the determination of the

VZ B B M R P CHEDGT e
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Iransition Probabilities Between the Levels of the S50V/56-36-6-24/66
Rotation Bands of Nonaxial Nuclei

E2 iransition probabilities between rotational states of the
nucleus deviate only little from those for axially symmetric
nuclei. Comparisons with experimental results show that, if
the nuclear shape deviates from the axially symmetrie shape,
the interval rule 1 3.3 ¢ 7 : 12 observed in the rotational
band of axial nuclei is infringed, Thus, for y = 30° the
ratio 1 : 2,67 : 5 : 8 holds. Tables 4 and 5 contain further
redgced probabilities, viz for various transitions in

05199 ang 1322/1321 for a number of other nuclei (comparison

between calculated and measured values). There are 1 figure,
5 tables, and 15 references, 4 of which are Soviet,

. :

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State Univer-
sity) »

SUBMITTED: December 16, 1958
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21(8) 80V/56-37-1-22/64
AUTHOR : *ygizgﬂéﬂgmésmﬁaan&
TITLE:

The Rules of Intensities of the P-Transitions for Different
Rotational States o

of the Even-aven Daughter Nucleus
(Pravila intensivnostey dlya B-perekhodov na razlichnyye
vrashchatel'nyye sostoyaniya dochernego chetno-ochetnogo yadra)

PERIODICAL: Zhurnal ekaperimental 'noy i teoreticheskoy fiziki, 1959,
Vol 37, Nr-1(7), pp 137-142 (USSR)

ABSTRACT : As the relative energies of all rotational levels and their
wave functions can be definitely determined for any nucleus
if the ratio of energies of two

, levels (which have the spins 2)
is known, the relative probabilities of

the B-~decays can
be esiimated from a given state of the P

arent nucleus into
various rotational states of the nonaxial nucleus., Such re-

lative promabvilities of the p-decays are caloulatéd -in the
present paper. The author finds out at first the ratio of
the squares of the modules of the matrix elements mwhich .

detormine the B-decay into various rotational levels. An even-
even nucleug results from the B-decay of an odd

-odd parent
nucleus with integral spin.

The B-decay is characterized by

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00050982(
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,The Rules of Intensities of the B~Transitions for Differant Rotational States
of the Even-even Daughter Nucleus

the moment L which is carried off by an electron and an
enti-neutrino. The operator "ZLp can be assigned to such

a f-decay, p denoting the projeciion of the moment L onto a
certain marked direction. For investigating the. excitation of
the rotational states of the daughter nuclsus in the B-decay,
it is convenient to express the moment mL by the multi-

pole operators '771’1'9 which are defined in the coordinate

system connected with the nucleus. Such a transi.’cioh is re-
presented by the transformation

= 1 R . .
mLu %: ML» Dvp(oi) Subsequently, exprassions are written

down for the final states of the even-even. daughter nucleus

(in adiabatic approximation), for the wave function of the

initial stats of the parent nucleus, for the reduced. prolmbility

corresponding to a P-transition with the moment L, and for

the ratio of the reduced probabilities. In the next rart,

these theoretical results are compared with the experiment.
Card 2/3 A formula for the ratio of the values 1, for 2 B-transitions
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50V/56-37-1-22/64 ?
The Rules of Intensities of the P-Transitions for Different Rotational
States of the Even-even Daughter Nuoleus :

with an initial state of the parent nucleus to various rota-
tional states of the daughter nucleus is written down.
T denotes the half life, and fn the integral, taken over the

energy, of the distribution function of the electrons for

a given type of ggoay. The results found are then agilied to

the decay of Re! ’ Np258 and to the P-decay of Eu'd4. Finai-

ly, the excitation of the rotational levels of the 0319°-ggcleus
~ in- the B-decay of Re19 and in the K-capture decay of 1r!

are investigated. There are 3 figures, 2 tables, and 10

references, 6 of which are Soviet. -

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Institute of Physics imeni P. . Lebedev of the Academy
of Scieaces, USSR)

SUBMITTED:  January 13, 1959
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DAVYIOV, A.S.

"Collective Excited States of Nuclei®

report sutmitted for the 2nd USSR Conference on Nutlear Reactions at Lo d
Intermediate Energles, Momcow, 21-28 July 1960, "
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5/048/60/024/007/003/011

~ B019/B060
AUTHOR: Davydov, A. S. |
TITLE: - The Rotational Energy of Even - Even and 0dd Atomic Nuclei /q
PERIODICAL: Izveatiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,

Vol. 24, No. 7, pp. 820-832

TEXT: This is the reproduotion of a lecture delivered at the 10th All-

——Union Conferencs on Nuclear Spectroscopy held in Moscow from January 19
to 27, 1960. In iniroduction, the author discusses the theory of nonaxial
nuclei which has been developed by A. S, Davydov and G. F. Filiovpov
(Ref. 2) as well as A. S. Davydov and V. S. Rostovskiy (Ref. 3), and whichb//
is based on three simplifying assumptions. Firstly, the internal state is —
not altered by the nuclear rotation; secondly, the three principal moments
of inertia of {the nucleus are dependent on a parameter which deiermines the
deviation of the nuclear from the axially symmetric shapej; thirdly, the
probability of eleoctromagnetic transitions beiween the rotational states
is calculated on the premise of the electric charge being homogeneously
distributed in the nuclear volume. With assumptions the theory of rotational

Card 1/4
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The Rotational Energy of Even - Even and 0dd s/o4a/60/024/oo7/003/o11
Atomic Nuoclei B019/B060

states of nonaxisl even-even nuclei becomes very simple and can be easily
compared with experimental resulis. In the first part of this article,

a comparison is made beiween the results derived from the theory of rota-
tional states of nonaxial nuclei and those obtained from experiments. Here

the author refers to papers by American and Canadian physicists and

thoroughly discusses the comparison between theoretical and experimental
results made by Ye. P. Grigor'vev and M. P. Avotina (Ref. 7). This paper

also supplied the dependence, illusirated in rig. 2, of the rotational

levels on the parameter of nomaxiality for 15 atomic nuclei. The deviations /
of the theoretical values from the experimental ones are greatest in the L//
oase of M324, Gd 54, and Hg 198 nuclei. The second part of this article -
deals with the further development of the theory of rctational states of

nonaxial even-even nuclei. Formula (3) which has been formulasted by the

British physiocist Donald for the moments of inertia is then discussed, and

a paper by Davydev, N, S. Rabotnov, and 4. A. Chaban (Ref. 8) is mentioned.

Mention is made ¢f the current assumption that the moments of inertia in
nuclei have values lying between those that are obtained with the hydro-
dynamic nuclear model and the model of a rotating solid body. The third

Card 2/4
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The Rotational Energy of Even - Even and 0dd S/048/60/024/007/003/011
Atomic Nuolei B019/B060

part offers a theory of the rotational states of odd nuclei, which starts
from the Hamilton operator (5) proposed by Bohr and Mottelson, and the
extension of the theory to nonaxial odd nuclei, made by Davidson (New York)
is discussed. The author then refers to one of his own papers (Ref., 11),
in which he studied the effeoct of coupling between nuclear rotation and
the motion of outer nucleons. D. F. Zaretskiy and A. V. Shut'ko (Ref. 12)
atiempted to introduce an additional interaction of nucleon spin with
nuclear rotation. The author obtains formula (9) for the enerii levels,
which reveals that the interaction of outer nucleons with rotation gives
rise to a shift and to a splitting of the rotational levels of the core

of the nucleus. It is found that in nonaxial odd nuclei the core of the
nucleus has the shape of a triaxial ellipsoid. In the fourth part, the -
author discusses the theoretical calculation of the equilibrium shepes

of nuclei, and makes further reference to several papers, Some configura-
tions calculated by Filippov are cited, which correspond to nonaxial
nuclear forms and from which the conclusion is drawn that a correlation

in the motion of the outer nucleons gives rise to nonaxial nuclear forms

Card 3/4
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in some cases. B. T, Geylikman (Ref. 16) and D. I. Zaikin (Ref. 17) are .
mentioned. There are 6§ figures, 1 table, and 17 references: 13 Soviet, /
2 Canadian, 1 US, and 1 Danish.
ASSOCIATION: Moskovskiy gos. universitet im. M. V. Lomonosova

(Moscow State University imeni M. V. Lomonosov)
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B006 /B056
2465 20
AUTHORS: Davydov, A. S., Rabotnov, N. S., Chaban, A. 4.
TITLE: Rotational Energy and Moments of Inertia of Konaxial Nucle§4j7

PERIODICAL: Zhurnal eksperimental'hoy i teoreticheskoy fiziki, 1960,
Vol. 38, No. 4, pp. 1311 - 1315

TEXT: A, S§. Davvdov, G. F. Filippov, and V. 8. Rostovskiy developed a
theory of the rotational states of nonaxial nuclei (Refs. 1,2). They
showed that the ratios of the energies of all rotational levels to the
energy of the first excited spin-2 level can be uniquely determined if
the corresponding ratios for the second excited spin-2 level are known
from the experiment. It was further found that the relative probabilities
of electric gquadrupole transitions between rotational levels may alsoc be
determined from these ratios. These results were obtained on the assump-t></
tions that a) the inner state of the nucleus does not change during its
rotation (adiabatic approximation), and b) the main moments of inertia

of the nucleus can be expressed by the parameters A and y:

Card 1/3
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837 :
Rotational Energy and Moments of Inertia of 5/056 60/038/004 /034 /048
Nonaxial Nuclei v BO06 /B056

I, = Asinz(y - 2nif3), 1 = 1,2,3. This formula corresponds to the hydro-

dynamic nuclear model. The authors therefore described this approxima-
tion as hydrodynamic. The authors now investigate the question as to

the menner in which these results change if the simplifying assumptions
are abandoned. The rotational states of nonaxial nuclei with arbitrary
(three) main moments of inertia are invegtigated in adiabatic approxima-
tion. It is showp that in general the rotational energy ratio nay be ex-
pressed by two paramsters: by f, the energy ratio of two spin-2 levels,
and by 7 & parameter depending on the character of the collective mo-

tions causing nuclear rotation; E = E,(2)/E,(2) 21, 7= 318283/E?(2).

In the following, the energies of all rotational states are expressed X
by the dimensionless &: € = E/E1(2). Thus, the following relations hold

for the spin-2 and spin-3 states as, e.g.; E(3) =1 + §, 81(5) = 4 + f,

82(5) =1+ 4§, The energies of other rotational levels cannot be given

as functions of ? alone, but they are functions of ¢ and 7. For the
spin-4 and spin-6 states; the corresponding formulas are given. With

Card 2/3
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83741
Rotational Energy and Moments of Inertia of 8/056 60/0}8/004/034/048 ;
Nonaxial Nuclei : : BOC6 /B056

formula (5) the following inequalities are given for § and VX ' 5

§2(3 - §)£54§43F -1, (1<f£3) and 0£54§£3% -1, (£ >3); these in-
equalities result from the ‘demand that the’roots of the equation

x3 - -12-(1 + f )x2 + %?x -7 = 0 be positive and real. Fig. 1 shows the
possible values of the ratios &1(4) and 22(4) for different values of

the parameters ¢ and %, which are defined by (5); Fig. 2 shows the same
for 61(6), The experimental points are plotted in each casé for a number \(
of heavy nuclei. The numerical expérimehtal' data taken from Refs. 4-8

are given in a table. There are 2 figﬁres, 1 table, and 9 references:
5 Soviet, 3 Dutch, and 1 US.

"ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State
University) .

SUBMITTED: November 19, 1959
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bColleotive exoitations oorresponding to quadrupole
oscillations of a. nuclear aurface

g PERIODICAl’.«'s?_» f‘Vestnik Moskovskogo universiteta. Seriya 3y ‘fizik_a, KT B
A R astronomiya, no.: 1, 1961, 56=66 I ‘

- TEXT: In an introduction, the author deacribes quadrupole oecillations of “‘?‘3-'
~.the surface of spherical muclei by means of five variables bp(pe=0, 21, £2),
;7 -as’'well as the interaction of oscillations of the nuclear surface with: B
!’ nucleons. He mainly relies on Bohr (Ref. 1: Bohr A., Dan. Mat.-Fys.
Medd., 26, 14, 1952), Wilets (Ref. 2: Wilets I., Fean M., Phys. Rev.,
~102, 788, 1956), and Jankovic (Ref. 3¢ Jankovic Z., Nuovo Cimento, 14,
1174, 1959). The present paper studies the generalized system

- [Tﬁ" - V'A,I, + D(r——* - ~\]m(o, 1) = ) “
cemat/s [‘La :?f*‘g(?*po),'fﬁ_(fzg?)‘ ]I”(S)—O @
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- satisfying the wave function of steady statea. The first part deals with - .~
. 'collective excitations in spherical nuclei. It ig shown that for spherical.
. nuclei the system (7)- (9) can be accurately solved, producing a well-known.'
spectrum with equidistant energy levels., The second part deals with
collective excitations of non-spherical, non-axial nuclei. When studying -
i'small oscillations about the position of equilibrium of non-spherical
‘ nuclei, (8) may be given in the form
{;‘B }f':’;-f‘V\(ﬁ)+E‘f(B) o, i(0)—0 e

i where

W\(a)——«a w "‘;}; 2 ;‘ma\)+—(p m e

ﬁ‘:._p.{._w

SR ' o B ﬁ’ ) ‘ (21)
Ca=cfip sy o
“ _¢[1+ BC - ] 2 "(22)

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00050982(



FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00050982

g e TNATEL BT TR ¥ MASETRTENT ST | T R e e

. . , s/1ee/61)%oo/bo1/oo7/oo9
L ._Collective excitgtions=correup9nding..f'7 B104/8203 . ,
For tb?-;‘h;~b annh1iective7exditationa”of nuclei, the relation

Ey=toll+7 )}/ 14304 +2) () + 552 (2 )+ L=}, @s)

B B . . . . 2‘“’ 1 '
: 15zin}ic§ted, where V is the root of the transcendental equation -
CHy (- = 0. e R ' '
L wa e ;-;p_f'.PA./Poan Boo= 02

I TAFe Tt T ol , .

"~ In the general case, collectlve excitations have a complex'character,jand
it is shown that the separation of B-oscillations is only possible if the
‘"parameter of non-adiabaticityﬂpk<:1/3, i.e., if the amplitude of the zero .

. 0scillation is small as compared with Bo. . Further, it isshown that in
adiabatic approximation (p.:’Q) the energy of colleective excitations is
equal to the total energy of B- and {-o0scillations and the energy of
rotation. Thus, the experimentally observed, exoited states 0% of a
non-axial, symmetrical nucleus may be excitations of two types (9 and y)
which may be greatly different in their properties. The third part deals
with collective excitations of non-spherical, axisymmetrical nuclei. On
the basis of Eq. (7), the author first studies the energy of nuclear
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excitation: for oollective spin-zero excitations, and obtains the following-fv ER

ﬁ.”relation:'

AEnx(O)—nnm+nw, 12.~—8»‘M(x+l)V" +u+ap*n(2x+n+ (F{) o
| | + 34 ot B T S AR

_ ¢
: Further 11: is ehown tha.t the axial symmetry of the nuoleus is disturbed on
‘transition to spin-threoe states. For the energy of excited spin-three
states the following expression is obtained:
om(3) = nhw + 24 (}L+ 1/2) + 3h /2Bp°.

. The first excited gtate of thts type is called "rotational excitation" NS ]
--. and it is shown that the energy of this-state does not tend toward - S .
. infinity with », “—> 0. Once more on the basis of Eq. (7), the author AR
- studies the 8pi n-two states. -For (1), the two differential equations . :

[ _*-._(,1l+,q,)+07 -—J\]O (”)+‘_(A1—A2)G!(T)

13 (4, — A:)G(7)+[T + At g g Dy A]G.m =0, (41)

It is shown that also with small (—oscillations of

o are obtained.
o cardafs
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axisymmetrical nuclei the quantum number k is not desoribed by an integral
of motion. The solutions found for Ay = Ay = 4/3 are approximations in
which the quantum number k is described by an integral of motion. Finally,
the relation:

Bia(1) = nhio + huoy(2h + K/2) + h2{1(1+1) -3k%/4) /6Bp2

is obtained for states with s spin 124 for the energy of excitation of an
axisymmetrical nucleus. Here, the first term refers to p-oscillations,
the second one to f-oscillations, and the third one to the energy of
rotation. There are 7 references: 4 Soviet-bloc and 3 non-Soviet-bloc.

ASSOCTATION: Kafedra elektrodinamiki i kvantovo teorii (Department of
Electrodynamics and Quantum Theory§

SUBMITTED: October 26, 1960 \){
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DAVYDOV, A.S.; ROSTOVSKIY, V.S.; CHABAN, A.A.

Form of atomic nuclei and excited states »f zero spin levels.
Vest. Mosk. un. Ser. 3s Fiz., astron. 16 no.3:66-74 My-Je '61.
(MIRA 14:7)
1. Kafedra elektrodinamiki i kvantovoy teorii Moskovskogo
gosudarstvennogo universiteta.

(Nuclei, Atomic)
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DAVYDOV, A.S.

New results abhieved in the theory of nonaxial muclei, Izv, AN
‘8SSR. Ser, fik. 25 no,7:782-791 J1 ‘61, (MIRA 24:7)

1. M_oakoirski;‘ gosudarstvennyy upiversitet im, M.V. Lomonosova.
(Nuclei, Atomic)
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DA.VI!DV A.S.; SARDARYAN, R.A.

Rotational states of odd nuclei with small nonaxiality. Zhur.
eksp, 1 teor, £iz. 40 no,.5: 1429-11.33 My *61.  (MIRA 14:7)

1, Mogkovskiy gosudarsltvennyy' univeraitet a s
. (Kuclear spin)
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FRANK, I, M., otv. red.;,DAVYDOV, A,S., red.; LAZAREVA, L.Ye,, red.
NEMIROVSKIY, P.E., red,; CHUYEV, V.I1,, red.;POLYAKOVA, T.V.,
tekhn, red.

[Trensactions of the Seoond All-Union Conference pn Nuclear
Reactions at. Lov and Medium Energies]Trudy Vtoroy Vsesoyuznoy
konferentsil po iadernym reaktsiiam pri malykh i srednikh ener-
giiskh, Moscow. 1960, Moskva, Izd-vo Akad. nauk SSSR, 1962.

658 p. ) (MIRA 16:2)
1. Vsesoyusnaya konferentsiya po yadernym resktsiyam pri ma-
lykh i srednikh energiyakh, 2d, Moscow, 1960.
(Nuclear plvsics—Congressess
P-5-3 Zas
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s/188/62/000/004/008/010

B108/B102
-AUTHORS : Davydov, A. S., Sardaryan, R. A.
atebd A
TITLE: The excited states of odd atomic nuclei with slight

nonaxiality

PERIODICAL: Moscow. Universitet. Vestnik. Seriya iII. Fizika, .
astronomiya, no. 4, 1962, 72 - 82

PEXT: The excited states of odd nuclei with ground state spin 5/2 and 7/2 //
are studied on a simple model. The system is assumed to consist of a A
snell having the shape of an ellipsoid of revolution and of one outer -
nucleon. The nuclear surface may perform slight beta and gamma vibrations.
Formulas derived for this model mske it possible . to calculate the

sequence of the spins and the energy ratio of the excited states with the

aid of energy parameters. Adiabatic approximation with respect to the

beta vibrations of the nuclesr surface enable the formulas to be expressed

in terms of one parameter for the ground-state'single-particle rotational

band and two parameters for the first abnormal band. From a comparison

with experimental data on heavy nuclei it is inferred that several excited
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