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  ]anslater's note:  This articlc  is the t･ramslated versioii  ef  a  proc:eed{ngs  rcport  of  a  talk
given in the  workshop  

"Nuclear

 Cellective Motion" held May  18-20, 1967  at  the Research

Instit･ute for Fundamentai  Physics (now Yukawa  Ii]st,itute for Fundamental  Physics), Ky. oto
Universit.v. The  proceedings  was  published  in Soryushiron Kenky, u  (vol. 35 <1967), pa,ge
E47-E50),  in Japanese.  The  translation was  in'teiided to  be  as  direc:t as  possible, The  words

in the square  brackets in italic (i.e., [italic]) u,re  additions  b] the  translater.  Soine trivia]

inistakes  have been corrected  in t･he transiated  version.

   I made,  in the  workshop,  threc commeiits  such  as

  e  (1) on  the  correspondence  argument  of  Sakai,

  e  (2) on  thc rclation  of  the gencralized  coordinate  method  of  Ybshida  and  Onishi

    to the  Ikeda model.

  e  (3) on  the  effectivc  interaction of  Bando,

   In this article,  I shall  present some  notes  on  comment  (1). Specifically, this art/icle

consists  of' discussions on  the  relation  bet"reen rotational  and  vihrational  schellies  in

a  boson approxiiria,tion,  and  discussions on  the classificatioii  foi' vibrational  sta,tes,

   One can  classify, in general, clN  configurations  in terms ef  SUIs, ]Sor bosons, in

part･icular, one  does not  need  to make  such  a  general  statement,  and,  in f'act, only

fully symmetric  states  [N] are  allowed.  Tlibere is a  subgroup  Qs for the  group  SUIs.

For bosons again,  the lrreducibie represen't,ation  is determined as  (A,O) by using  the

seniority  A. In Bob,r's vibrational  model,  one  can  introduce variables  f3, 7, gp, e, zb
instead ol" (tzp,'s, [rhe seniority  A can  t;hen be related  to n,s  as  N  ==  A+2n6,  where  ns

denotes the  number  of  tha  nodes  of  the  rs-sribration. (XVilet Jean). ffere, "re  ii]clude

04  int/o t･he canonical  chain,  so  as  t() classify  0s  complete].y.  Sillce e4  is isoniorphic

to SU)  × SUb, the classification  of  04 ca.n  be  madc  in terms of  fbur paramet,ers.
In a  ful]y syniin(.itric  case,  as  is the  present one,  one  of  t,hese fi)ur pn,rarneters can

be dropped, and  we  lleed  only  three quazitum numbers.  Hellce, the statcs  of  thc

preseiit 0s  sy. stem  caii  be classifiecl  cenipleaiely  by .X, lm, L  alld  2Lf. One  can  then

prove that  L  ==  IL, Lt+1, 
･-･,

 21s -2,  2K.L. Note  that  L  =' 2IL-1  is inissing,  [I]'hus,

one  obtains  a  beautiftd classificatioii  as  shown  in 11iig'. L  When  oiJe  views  this figure
in the  horizontal direction keepi.ng N  const,ant,  the  ne  =-  O part  gives rise  to the

classification  of  Os. We  shall  novv  look at  Fig. 1 differei]tly, sweeping  frorn the

bottom  upwards.  As  N  j.ricreases one  by  one,  we  find more  states,  and  t/he values

of  L  change,  ene  finds a  clear  regularity  in the  pattern of  these variations,  which

act,ua,IIy  appear  to be sjinilar  to [the pattern  of] rotat/ion,al  levels. I suspect  tha,t this

[sirniZarity ] is the `Leorrespondence"
 addres[se.d  by Sakai,

")

 Tl/anslatcd by T. Otsuka.
"')

 Present  a,ddress:  RIKEN,  HiTosa,wa, Whko-shi,  Saitama  351-Ol.
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   I nour  present  
'the

 tbllowing disc;ussi,ens in order  to clari'ftl ±he re. Iation of  the levc]

structure inentioiied  a,bove  to  t･])･e i'otational  one.  Assuining that, t,h(} quantk,y. M)
[,iiihich is to be de,fined,] has an  upper  limit, I i.lltrodttcc a  hypothetical s-bosou  se

that the total number  of  bosons is c(msei''ved,  
'Thell,

 //,he above  arguinents  ca'n  be
applied  to  a,hc} classificaA,ion  oi'i the states,  ,y"V`) 

Nd'Xi,
 X introduce further a  boson-

'i]oson
 iiri/era,ct'･ic')ii of  the  (?-(? iype bet"Jeell bosc)ns, and  then diagonalize it, It turns

ouL,  that･ the  classification  i/n terms  or" z' he Slt//i group  is more  convenient,  producing

[V,he Zev,o.l sch,e7ne  sh,owrt,  v]n]  al]ig. 2. 1],:/ tliis figure, IVI] =  4 is taken. gn gencral.
for fully sy, mi'r,:.etric states  in the  (s, d)N[' configuration,  the  fo]lovt/ing' sf]t,s of  

'Lhe
 S[ILI

b're<luci'ble represeiita,tio'ns  einergez  
'

 (i) (2A[o, O), (21N]e -  il,  2), (2No -  8, 4). ''',

 C2) (2Nb -  6, C)), (2Arb 
-

 10, 2), (2No -  14, 4), ･･･,

 C3) (2AJo 
-

 12, e), (2-'Vo 
-

 16･, 2), ･･･,

e'tc. 
Fg"he

 values  of  L  belonging' to t}iese ()t, I.i,) iT'reducible T'eprc.:seirrtai',ions arc  givcn,
accc)rdingly  

't･o
 Elliott, by

K  =  Tnin(){,,  it), Tnii'i(A,fL)  
-

 2, ･ ･･, O or  1

 L =  K,  X  
-f-

 1, K  +  ?., ･ - ･, K  +  rn  ax(A,  pL),

whcre  L  ==  O, 2, 4, ･･･
 , Tnn,x(A,s,i,)  for .",< =  O.") 

rl:herefbre,

 if No  ='= ･[t (t/he tot･al

nilrriber  of  states  is certain]y,  the  stim.e  bet,w･c}en iPi.gs, 1 amd  2),

                                         'r
 
")
 InLt-IIc original-t/'eunrsMilrn,  this sentence  wn,s  f'ollowe.d by a,i]. a,dditioual  sLal,eineni  "  oi' 1, :S, 5, ' ' ',

nia,x(A,  u,) 
".

 T'his was  oniit'ted  in this version  in oyaer  to avoid  uoiifusion,  becau$e  t･his arguineiit  is

abeiil･  thee. geiiern,i propert,y of  ScT](3).
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Since the eigenvalue  of  ((2 d (?) is 
A2+AgterLit-2-

 "- lti3-S` -  "tL(L+1), one  ends  up  with

[the tevet sc;heTne  in ] Fig. 2. A  remarkable  c()rrespendellcc  between Figs. 1 an(1  2

is noticed  ill the region  of  low excitatioll  encrgy,  A  niodel  with  s and  d bosorLs has

also  been discussed by Ta,ruishi et' the  
'[[k)ky,

 o  University of  Educa.tion [now Tsukztba
LJb'eiveT'sity ].
   "rhat consequellces  c;an  we  ebtaiii  if vLre su.ppose  t･hat the  s'tates  in Fig. 2 represent

those  of  a  deformcd  nuclcus?  Once  one  aecepts  this hypothesis, une  can  find a  "ray
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4 Vhree Comments

of'  Tnoviug'  t'roin thc vibrational  situation  in Fig. 1 to the  rotationa,1  one  iii Fig. 2,

by  increasing [the ,gtrength of  the 1 (q-9) Iinteraction ] comparcd  to hw,i (i.e., the

[singZe-pcw'ticle I en(,t:gy  of' t,he d bosori). For iusi',ance, [/the spin  seg?Lenee  ] e,, 2, 4,
6, ･ ･ ･ starting  flroin N  =  O O+ [in .Fig. 1 ] seeuis  t/o correspoiid  to t,he grouiJd stak,e

band  of  thc  rotational  case  [in Yiis. 2 ], and  [the spin  seguence]  2, 3, 4, ･･･  built on

the 2 phonon  [,gtate] [in .Yig.  1] corresponds  to the or band [in iiii,g. 2], ･o･. Now
Iet me  ask  whcther  or  not  the  3-phonon  sequence  O, 2, 4, ･ ･ ･ st･arting  from the state
of' nff  ==  e, u  =  1･ alld  L  =  O becomes  the  K  =  O 6-band, ')

";
 [I]he ti-bancl is mistypeci  as  :,-bamcl i]i i,he oi'is,iria,i L,ersion.


