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A B S _u_[LQ_! 

Variational principle, proposed by N.N.'Bogolubov, physical 
. ' 

· ideas and ma.thematical methods,. de,veloped in the theory of super-

conductivity were applied to the study of heavy nucleus proper

ties. Basing on the nuclear shell model there were coJ+sidered 

·residual interactions of nucleons being on the outer shell, that 

lead to appearing of a superfluid state of a nucleus. The ener-
• 

gies of the ground superfluid state and of a ~et of excited 

states in case of an even as well as of an odd number of nucleons 

on the shell were calculated. •. Some conformities with a law were 

revealed in a spectrum of levels of even-even nuclei and of 

nuclei with an odd A. 
\. 

Changes of the ground nuclear state 

energy. were. calculated in case of changes by a unity of the 

number of the outer shell nucleons. That made it possible to 

conclude of greater stability of even-even nuclei than of odd-odd 

nuclei. as to . j3 -decay, that numer~cally conforms to, 

.Weizsacker semi-empir~cal formula. 

Th~ obtaineq results weakly depend on the chosen.nuclear. 

model, ·.they. are also valid for highly .deformed nuclei. 
•" ' ' 

'-



Some similarity of properties of nuclear and metal F'ermi

systems allows to apply physical ideas and mathematical methods 

developed in the t.heo-:y of' superconductivity(~) to the .study of 

properti~s ~f-the .nucl~a; matter and:a fin~t-e nucleu~( 2~7) .. 
Bas·i:n~ -o-~ the ·n,tcl~a; ~hell mo~~-1~- :.itr,is sho:wn 'in~5-7) ,· ;t~a~ ;: 

]. , - , '• < C • t • ., ; : • I . ' "\ "' ~ ;• ' ' 

interactions of 'tho;;;· outer shell nucleons, lead to _the superfluid 
• ~. ' ~· ,·, . ·,' ' :· ' ~- - ; ., ; ,.· ~: ' ,;: ~ '•'...:. · .. - f..·.'" ·:~ '-~ -/ . }:..: . ·~ ~-.1 : ~ . ~-~' - .: • <' :~ ~/ >~, ·. ~ . ~ ~~ ~ ' -~ 

(energetically lower state than that of the completely degerated 
0 - j ' ~ A, ' ,i>, :,. 

Fermi-gas) nuclear state·. 

· · In this work further; :i.~vestigat:ion ·of. the. 'superfluid nuclear . . ' , \ ~ - ~ ', .: "~. ""' ' . 

state will be carried on, that is the energies·. of excited 
• > • .. • \ • • ·.~ "~"":"-~" ••• • ••••• ·:..:.·· : •• 

states of the shell with. an· even as well as with an odd nticle on 
• : l ., • ' ' . ' • ~ . ~· \: ~ ', ~ • • • . 

' ' . ~ 't ' 

numbe·r will be calculated and stability of:·huc!'ear isobars as 

to · j3 -decay will be conside~ed. 
.,• 

- f ·, 

We shall investigate the superfluid state of the atomic 

nucleus with the help of the new variational principle, proposed 

by Bogolubov(a),_which is the generalization of·Fock well-;cnown 

method (g). : ; · ' - · · ··' 

We accept the following model of a heavy nucleus: 

nucleons, forming inner shells, create the central-symmetrical 

field, which is som~what distorted by the outer shell nucleons. 

Let us consider residual interactions of the nucleons (protons 

or n·e~tr~ns);· sittiatirig ~ri_'th'e'outer nucle~r·s~ells~ We shali · 

cha~~·oterize the: nucleon state by a set of quantum numb~~s ~' .. 

· determini~g the slieii~ ·and by the quantum ri~mbe~s· 
. 
J and m 

. ' 

' . \ , - ' ~ __.. 

total angular momentum anQ. of its proje-ction along the 

s~metry axis ·of· the riuc leua • "We think that the nuol~ar 'field 

slightly· deviates ifro~ the ce.ntr:al-symmetric field, therefore ·· 

there will be no energetical degeneration over ·m .• 
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Let us consider interactions of the nucleons with 
,. 

ic1P.ntical ·5 , but with any quantum numbers J ·- and rn 
- ' 

h E:lng ln close proximity to J.t'ermi 'surface energy. 

'J:lhe ·namilt.onian describing s'!-lch interactions will be written· 

in the- followine; form: 

... ..LE····. --~ -4 · ... · ····L......:_ . . ., ., 
_ · J•,Jz ),J,. rn.,,m,,m:,mi 

]t j.,J• ;ji,j.' /_p,m.y,m2~p:m:,;,·mn · 
~. 

' , • I • I . 

}, + J2 = ), + }l J~, f~ ~J.')Jz' 
fJ. =DI I 1-/) I ' J 1 n1~1~ rn~ j , rn, j -~- n1;. 

J,m; J!:rr:: 

. a mt,' t}J+·Q mtfe lJz,( am:z'f2' cji) a m,'f,' (j:) ' 

c' 

"'•·-

(I) 

here summation is' being. carrif:!d on over· positive values of YYI 
. •· . . . ':• !_·t _· .· ~ ; . _: •. 

and ?Ve~' A 7 • . ,_p ~ -!;i characterizing the. sign ~f rn ~a"'!VJ;a"''p) 
are operat~rs of nucleon productio~ and absorbtion. E_ (j

7 
m)_ 

. ' . . - / . ' ~; ' 

is the energy of the nucleon, which_ is_ on the. outer shell in 

j I m ,state, 
' .-: ', ' rc ·' 

A_ is the paramet_er playing the. !Ole . 

of chemical potential, which is determined from the condition: 
• , ,..~ , • • 1 ~ • • " r < < 

\ 

I 
I 
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. nj =L. Om; l} )+a r1'1f lj> 
. m,f 

(2) 

The function .J(j,,j2· ;j,\J;Jpm, 'F2m2 ;j/m:,;;m;tis a real one 

and possess·es the following properties:. · 

·Let us p"erform linear canonical transformation of the 

Fermi-amplitudes 

(4) 

In order that it mig~t not violate their commutation propertj.es 

it ·iS necessary that th~ following condition WOUld be fulfilled,: 

?m cj J == Umj 2 + 1fn1J:L -1 ·= 0 . . (5) 

Let us define a new vacuum state ftl 

d:n;t); y =0 :· 

and find the mean value .of · 1-1~ by the new .vacuum state 



' 

., 

. ' 

/ . 

.. ,,· 

. . . . ~ . . . 

. . R~· = < Lfl· H5 41.· > = < HJ> =: 

. ··.=2C. {E (j,m) ~A }Lfr.nJz + ~ 
. J,_ rn. . . . . . . . . . . ·.· 

,, 

· ... · .. +~ .·· .Jcjrrn,-m~ m',-·m >Urr{j l!mj ~lrnj·Vrn'j ~-
J,m,rn· · · 

(6) 

~-~···· .. _2
1

{ ... -J.·. (J._.-j.'lm ·m __ ;, m':m) -r '(J· ·J.'Im -.m'·-m __ ·, mJ}1l,Jlf,:J,.,· ··~ .... } .. , .. ' , ... J_( 1 , ' .. }· .' ... J·· J 
-:·j·J·' m nz' ·· .· · ·. · · · · . 

: ' ' . ' . . . 

. _whe:re 

.. · Jrj,J~ f, }J ·. · J~ ](}/ .. .), ]{J,j';}; j / ... ) = JlJ,j'L.J . ,. 

Umj ' 1fmJ . from the minimum condition Let ·us clefine 
-· 

of H1. in th~. presence of an a4ditional condition (5): 

. ··. J{ H~ .,4= A n.J ?··dj 1} = o, 
.. ·. . .· · ... J~m. 

(7) 

: here A mj is the Lagrangian ·factor'. Considering ;the 

va:r;iati_oris of cfUrnj ; d'7lmj as independent. on_es, we shall receive: 
f ·: • • • • -: • 

'.~ ., 

2 ~ cj,vr()llrrtJV~j+(Um/ -1!rnj~J~, Jlj/mJ-mj m',-m'JUmjl!rr1j=O(B) . . 
\ : .. · ,,.· '• . 

... where 

_.$: (j' m ) ± (j', nH- i -L i {It j, }'I m! m_'J •. m; m)r }tj,j'lm;m;-m; rm) v:.~·'. ( 9) 
I . . . J'm' ·. . . . . ' : . . . ' . . 1 . . . . •. 

I 

l 
! 
I 

I 
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-
For- -Umj ' 

satisfying (5) and (8), H-8 . 
gives the ground state ·energy. The equation (8) permits a 

trivial solutio~ . 

which corresponds to the state of completely degenerated 

. Fermi-gas ( eF tj,m)~l if E(j,m)<EF and ~F lj,tn)=0if 

E {j, m > > b ·F ) • 

· In(4 , 7 ) is shown, that ;or appearance of non-trivial 

solution.(8) it is required thrJ.t 

JtJ I m7-m ~ m',- m'J <.0 (10) 

if .energies are in the neighbourhood of the Fermi surfaces 
\. 

energy. 

'ro solve (8) we introduce a new unknown function 

Crnj =I;; J {jIm,- m; m', -.rn' )U~'j 1fm'j 7 

connected with Umj and Vm.j in t~e following way: 

1!,,/=i[f- ~u-·.m)] 
· · J · 2 f (j,m} J · , · . 

. .. 
,, 

U. ')( · ·- l. ·'Cmj 
miUmj_--z "" · ' 

J _ftmJ _ 

(11) 

.. 
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and satisfiing the equatibn 

,_ 

• . 1 ') . - ·crn'j 
. 1~ -Jfj/m."""m·m-m . C ·=--L , ' , ·vc~ ..... ~. '2 m-J 2 m' . . nlj c:;, (J ,m 

),_J·: 

(12) 

~l'here is. obtain~cl the· asymp_t otic.- (if J ~ 0 ) solut~on ... 

-

(12).in( 5), and ·shown that the interactions of-nucleons with 

equal· and opposite angular momentum projection~ along _the · 

symmetry axis of the nucleus play the leading part. In( 6, 7) 

solutions (12) are found in supposition that '](j l m,-m;rn~-m') 

does. not depenu on m ' rn' and _it is ~hown that in 

this crude approximation the main properties of the asymptotic 

solution a:r.e conservated. 

J<j l rhtrrz~ m·,-m') 
-~ ~ I 

Let us .consider the approximation: 

does not depend on m ·m• 
' 

and fJ. <E) (loes not 
.I J . 

depend on E, i.e. 

J (j) ~ COnJt ' . j} ~ ~ . (lJ) 

We ignore the interactions of nucleons. with various m, j 

because as is shown in(5), th-ey will give -a small. correction, 

that can be calculated by the method of the perturbation theory. 
- ' 

In this case. ~ lj, m) and f (j 1 m) ought to_ be replaced by 

S ( j, m) = E lj, rn )~A .7 £ tj, rn)=VCmj + 'e.,lJm>2
'· 

We examined the interaction of the nucleons which were 

situating on the nuclear outer shell, characterizefr by 1 
the quantum·number 

. 
J (unlike the case considered in(7)) 

' 
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.being able to take various VB.lues. The energ,y of the nucleons, 

being. on this shell was in the'· ne:t.e;hbourhood of the l·'ermi surfacA 

i.e. 

EF- dj ~ E lj, rt1) f: EF -+-'b.j' 

where all the levels with data · J ·were· filled, ifDj>O, ~j ~o 

and free if · cf. 4 0 ·t:.J· > 0 J . ' 

Let us now p?..s:s in (1?.) from the' sun1 to the :tnt eg:ral a.nd · 

obtain 

J
E~ . . 

i . cl r I n ( £I) } . - . ' - ') C m.j c m. =- ~ ' - c J] ,, ' ' ( J I m. ' m J m' m 2 I :t I 
1 . . . . ·. VCrnj + l E - ll) 

EF-Oj 

(1.2' ) 

in th~ apprbximation (13) it will take the form 

(14) 

Let us obtain the equation to find _ )... . · , namely:. 

E,:1-AJ '{' : dE' ' ) 
n j = f; J d E 1 - v c.'~-' ... ( E I_ ?l)l- · • 

. . E F. -0 j .. · j · . 

(15) 

The solutions (14). and (15) will ,be w:d.t+.:~n jj1 the follovi:lng 

·.form: 

I e Glj) , . (16) ' 
',, 

' ' 

(17) 



wheL'f-j~ G- ( J ) :::- ./} J( J>; nj j_s the nucleon number, and n j 
iG the levels number w:Lth the e;iven values of j 

. In oases wh.en.:. DJ,4j ,~ 0 
{). j_~ 0 1 d} ,> q. 

Cj ::::: 0 and in case when 
-· ,,,/ . ,·} 

., 

" · - ·ni ·.· ~LJ , 
.. tF -:A"- JW e.tr;, _: {)' 

i _' l~ I" ~ 
. " ' ! ~ • ' 

~: ~· . ' ' 

In the approximation, 
i 

.. C: ' 
' 

G >>I '] '(18) IE . . E .. I < stj a-o} 
, · . . . ma-,c. (} ) - min (} ) <.. 2 j. 7 

.. , ; . •. .J 

.E ,·( 1; rn > ;fu~~ti~~ -h~~, for .al.l ~~ses ~·flJ * o 
the same value, that is: 

< ·) 

f,(j,m); --J ~· 'J' _l'; • (19) 

' 
.... ~- ··~ " 

· . .;: 

2.; §!citeSL§.t_ate,2' 
. . 

';-· 

Let us calculate the~: 'energy o:f/·the>~m.i.clear excited: states, 

taking into acc~mnt ·the interaction of· the nucleons, being on 
. . . . 

the outer shell. If;~:if\3:;~nmvp.~-· th~t, ~h; waye function- l_tl 
. ' :•. ..,. • - ~ ~ . ' ' c 

of the nevr vacuum \3t~t e 'is th~ superposition 'of 'the states with 

an .ev~:n 'n~l'ore'ons· number,. f.·e-. ; I 
;"\ '~ 

'), .ri 

'-1! =. n ( u mj ( 5) -r if mj ( -5) am 4- 0) +am- u) ) lJ! 0 ' 

. ~,J,m . . .. .· . • . . ' 
(20) 

.· 1 ~'I 

.. -'\. .. 

s 

J 

I 

1 
I 
I 

I 

~ 
) ! 

\ 
·I 
l 

I 
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(-... 

v;here . Q .mf lj) Lfl 0 = 0 • 
r 

In thif3 · c_onneotion the wave 

furiotion .of the"ground state of the(system with an odd particles 

number is ·' cL m.1 lj)-rl:tJ . , :. !: .. 

. J,et:•us:'oa.loulate,the .energy ,of .. the excited states of the 
. ' . ~ - i ,~ : , . " ~ . . • '· . r 

shell' with: even ~ucleons ,number on it. '>: T,}1e,. dt,~fer~enc~; .1. ~ml: 
hetween:~ the' energies' of .the fi.rst excited. state . . . 

d m+lj)+ cl m- (j)+ 'fL~ · . .'.and .of> th~·· groun>'i,.:s~p~r"~~u~~· state,~ 

:··· l . ~ 

, :·r 

.. '. ,,. 

,. ' '···' \,,, 

. ' 
••••. r r.:_ :·':: ., . ··; '"~.G:: .. '"<"l 

·~ · . ._~ _; .:..: . . '·"'· 

.. t.. EJ.j =;. L.. d.-"' .c J l d m- rj) H~ oL, rrt.- I});~ ; ~ r}t~ -' 
•. '· ' .. . .. ·· , ... · •. ·J ... '. 

:. '· > ~r 

·~ ', ' ) : j ' 

.. , , .. .!-,<}:,1~,> == R E lj>_m) 
:{21)· .. · 

.· . . ,: ' . I 
J,et us 'oa.l'oulate the difference •. A E ~j m1( ' betyreen th~: ... 

ener,gie?'•6f thj:r:excit~d.state.,of~the, d 'fl-,} cJtqm2.J2/Jz)+~ . 
'forin and .. of 'the.··ground. stat_e; :.'1! .. \' ·"' ~t ~t. will,:t~-, 

; ; ·"l' ' . r 

' ; 

\ i . 

In the approximation.(lJ), ,ClB).the addition in (2l'}comparine 

~it'h (:)1) is rather smaii 'for ariy values of. it, m.,' /~. 'rni.. 

l .' 
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. (including for the values of ._ j , which correspond ,to the 

completely occupied levels .of.the out~r shell). Thus, there is 

an energetic gap of the order of '2I l j, rn) · · between,_the 

ground a.nd f:i.rst excited states, having appeared as a result 

of- the interactions of the outer shell nucleons.· . ' ~ ' 

In the ·even-e~en nuclei -first'exclted states both of neutron 
'< ·and proton ~ells are separated from ground states by a gap, 

herice a ga~ in excited siates 

proved by ·experimental data. 

Ls to ·appea.:r, that is 

The first excited s~ate in the shells with an even nucleons 

number is separated· from the ground one by a ga.p, further . . - ; 

follbws a set of levels with the successively increasirig . '' (. . 

values o'f spins. 'rhese levels are energetica:l.ly situated in 
' 

.. the neighbOurhood 'of one to another. Let us investigate the 

problem of further sequence of 'the excited stateS of the t,Ypex) 

ci ~•J• (j.J+ clrn•f•tj,J+ c/..,..'.1, tJ;;'clmvfo lj.ilfl , 

. .- . - . • JI -difference between t~ere.fore we shall calcula-te the :6 E j 

.the excited states of such a type and of d,-cj>'*" clmHj( lf. 
·namely,: 

•;_ .. 

A E{ "'{,_dm•IJ!dm-Ulri m'• V! ol m'c U.>ldrd rn•-ljt dm'+lj)';;lm-ljJ'Clm•lj t> 

-:---------____...----
x) Prof~ B.S. Dzhe1.epov dir·ected my attention to the 

possibility o·f appearance of the second gap, whom I e)Cpresl:) my 
deepest thanks. 



' j 

i , 

- lJ -

· ~(j, m') ~u,rn> · [ JU 1m. ·, m'j m~ m )+ J(j Jm,-m'; -m>:~'~>] 
f. <J, rn') e cj,rn) · · . ._ . . . · ·. · · . . · 

(?2) 

In the approximation (lJ), (18) the expression (22) is considerab~ 

simplified 

(22') 

Th~ terms, which lead to.decrease of in the 
' . . . 

approximation (lJ), (l8), are relatively small~ though large~ 

than in,,case (20 1 ), the greatest decrease of A. ~x being 

achiev .. ed with the levels with given I . ' half~filled. It' 

should be noted that in case· of different values ·of I 
.~Eji, ~6Ej 

Thus we· nave. the following picture. of the excited stat.es of 
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even-even nuclei: the first excited state is separated from the 

ground one by the distinctly expressed gap, followed then by a 

series of excited states,with the successively increasing spin ,_ 

values, separated from the levels with the corresponding spin 

values by . a Eli • As the levels with high sptn values 

may experimentally not show that is why the semblance of 

appearance of the second gap arises. Undoubtedly, the "second 

gap 11 in some nuclei may be expressed rather" weekly. It is 

connected firstly with the decrease of A EJI in a proton 

or neutron shell, if the leve.ls with any J are half 

filled, and, secondly with somewhat different,energy of the 
. I . . . . . . . 

first and the following, ~xcited states in proton and neutron 

shells. . 

Let us calculate the energies of the excited states of the 

shell with an odd nucleon number. 'l'he wave function of·tlie 

ground. state is dm,_;o (J~)+ ltl if. E '(jo, rno > ~ E lj., m) • 

V/hi.,.Le~ exciting, the system will be turning from the dmOjo tJo>+ Y! 
/ . 

/'~.ftate ix:to the d m,_?, (J,)-t- lf -state, where 
" .. E 1 ;, m.) > E ( jo, rno) etc. spins of th'e ·states also increasing. 

The.more excited states will be of the 

cLm~?J(jJ>~cliJl~~.j,. f}:d+ drrt,f,:(j,) ... lJ!. 
:~orni. ·· 'rhe· ·: ~ Ej difr'er'c~ce between: the energy of the 

excited state of such type with a small spin value and the 
. . 

ground state energy will be obtained in the following form: 

b. E j =L. d..m+ {j) drrt- U) ci m1+ 0 )HJcl nt'+(j )+d- r11- fj)+-d.m+ (j)+ >~· 



I 
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(?J) 

In the approxim~ti~n (lJ), (18) 

,,) :-

(2J t) > 

i.e • .the additions; decr~asirig 'E .. A. I 
not ~.ncreasing i!l case of differ.ent' J . 

'' . ' . .. ' 

··Thus w~ have the following. picture .in case. of odd nuclei: 

there is a set oi excited states with successively increasing 

. spin values which are in the close neighbourhood of the ground 
. ' 

state. If the states with high spins do not arise, the energe-
. . . ' ' .. 

tical "gap" may appear below the excite<i states of an even shell 



J 
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and the excited states with small. spins.of an odd shell. 

It should be noted that in Bogolubov ~ew variational 
(8) ~ 

principle a type of canonical transformation distinguishes 

_the corresponding part of an interaction in the Hamiltonian 

of the system. In the case under review the canonical 

transformation distinguishes the nucleon interactions with 

equal and opposite values of the angular momentum projection 

along the symmetry axis of the nucleus, if the .other quantum 

numbers are· equal, the results·weaklydepending on concrete· 

definition:df other quantum numbers a:nd therefore on th~ 

deta~ls 'of the nuclear model. In~e.ed: in(7 ) we have o~~sidered 
, the interactions of the outer shell nucleons with different 

values of rn however with the fixed other quantum 

·numbers; here we oonsi~er interactions with different ·quantum 

numbers j . and m ; in Belyayev'.s work(G) the set 

of the quantum numbers if still less concretized, nevertheless 

in all the three 'Oases the same gap value in even-even nuclei 

has been obtained • 

. ' Thus, both for the previously obtained results and for 

.the~ results of the following· section,. distinguishing of the. 

quantum number of. "n1 from the whole set of. the quantum. 

numbers· of the nucleons situating in the neighbourhood of the 

Fermi surface is substantial. By this the details of"the 

nuclear model are not substantial and hence the obtained results 

are also applica~le to the case of highly deformed nuclei. 

' 

/ 
I 

I 
.· t 
l 
I. 

I 

I 
! l ~ 
j 

l 
' 

i 
! 
! 
l 

I 

i 
t 

1 
l 
I 
j 
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: f> ' 

J. 2tabiJ:it;z. ~f-:-Nl1clea!..12ob~£~~k--dl-~=.g.eca.z,_, ~ 
- f.,, ' ~ ' •• '' ' '. ·' ' • '· ' .. • -. • •. '' ' ,, •. 

The fact of greater st'ability of ,~~en-even'nuclei than of 

odd~odd 'nuclei ~~- to ' .; )3" decay has found its reflectiOli in 

Weiz-s-acker semi~emp'ir:loal formula 'for nuclkat ritasse'~ -by m'ean~, 
" ! , • \ ; 

0~ introduction. of term <~~' -h. ' - plu.s -b~iri:g referred 't~o- an 
odd;_ odd; is.oba; and minU.s, tO 'and even-eV:en .1 o~'e (_lO);. '·Let. u~ 

' ' 

investigate the problem· - what wiii ·be the· fri'flu~rice on ~{tab-iliW 

of the isoba;s with respect to' : .fo ;, -~deo"~y, ii t'he 'inte~-
actions' of the out'er Il.~clear shell: nticleons are taken ·in'to · 

1
: 

• '! 

account. For this purp~se let us calculat~ the change' of- the 
ground state energy, if the number of the 'outer 'shei'i n~cleons · 

is changed by·a unity. The difference between the·energi_es of., 

the shells, contailling. ( z no "!: i)' and 2 n 0 

will be .expressed as follows·: 

of nucleons, 

-&-1 t/l no-t:~)~ l-1 ( 2 no>~~ cl~Jlj >H1 ci~_prj> _,_ >(t~2no ±J.·_..: 

--~ H~ >n=zno', .. H·-s._ln :s2~~±:t)-/j~ (~:=Zno)~f,(j;rn) 
~ . . ' ' 

(24) 

., . ' 

In the approximation (lJ ), (18) this. expres.sion will of 'rather 

a simple form: ·· 

' ' 

~ ( J2 Ylo ~ i) - £,~ ( 2 Ylo) ::' Jl_ j ~ 2 ~o - lf2 . . ) 

}j ( e u-rp - i ) (25) 
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One can see from (25), (25' ), ·that addition of one nucleon to the 

even shell does not .:give USe to a SUbstantial Change of .the 'Shell 
,, 

energy, and vica versa one needs a considerable energy to remove 

one nucleon from the even shell. Addition of one nucleon to the· 
' . ' -. . . . ' . 

odd. shell causes a ~ons~derable release of energy, however o~e · 
~ . ;, . '~. •" ' ~ . . ' 

requires little e·nergy to remove ::one nucl~on fr.om t:~e) ~-dd ·shell. 

If we roughly define G- .from the gap value· in even..: 
' . : . . , 

•• "" > ·("·' 

even nuclei and basing on (25), (25';), calculate the ·differemce 

of the even-even and odd-odd isobar·mass.e.s, we shall obtain 
~ ~ ;. ' • • ·~.' ,,_'> ... •.: « " 

rough. numerical agreement with the ~xperimental ·data, that 

.found their reflection. in Weizsacker formula. . . '~- " ' ~ ... 
'i .·,:,, 

One can easily show, that from (25), (25') no conclusions. 
·:~i- ~::.~· ;.-··,{ ~-.~ .·.· , ';.• .. 

of .relative stability of. odd nuclei follow. 
? ' • , ' • • ~. ~ ; 

We have considered.rather an idealized.nuclear model~and 
... 

. ' 

obtained a number of conformities V(ith a law whichau1;omatically 
... ,,:· 

arise from the properties of nuclear superfluidity. These . . 

conformities with a law should be specified-and concretized 

by means of o\om!>iic~f:ion of'· th.~; ~~ciear · m~del; and' i~~rov.einent 
of the approximation and compared with experimental data. 

Investig~t'ions., c~rri:~d :out ~n·· this V:ork as well: as in~J...;7), 
prove fruitfulne$s .of application of physical .ideas and· 

-~ ~. ,·,·.:-, .. , _, -~·.;~: ..... :-:·~----···-->~;-_· 

mathematical methods that were developed in the theory of super-:-
- - j . . • . ::.· __ ;_. . 

conductivity to the study .of. the ~tomic nucleus properties. 

Closing, I express deep thanks to.N.N. Bogolubov and 

D .F. Zaretskyi for highly i.ri.f~~es'ti~g ·di~cu's.sions. i, 
·'. 

Reoieved by Publishing Department 

on·necember; ·27. 1958.\. 
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