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L Introduction 

Few years ago the so-called missing labels prDblem in the algeb
ra reductions 

sp (2N) \ SpC2N -2.) X A~ 
(1 a) • 

and 

s?(lN) ~ spt1N~1.))(, Sp(~) í1 b ) 

was investigated 1 (here J\~ is an operator from the Cartan sub
algebra sp(2N). Two different solutions on the set Df the missing 
label operatórs were obtained, but only one solution referred here 

as (b) (see (1a, ~» 'contains the Casimir of the sp(2) subalgebra 

(2 )c1W) "=: t (f\~)1 + ~_: ~-: - f\: f\_wN 

where J\-~ are the ~lgebra generators~ 
The problem Df the branching rules for the reduction (1a) has 

been solved many years·ago in Zhelobenko paper2. Denoting shortly by 
'tSl) the vectors belongtng to the BUIR we have 

Jl '" n 1 
N 51. W 

3 
• n: \ 

. A • • • • • • • • • 11 " 

f ,
N r ~ r: r ~_, f ~ )n tl - I fi 11I-1 12 N-\ ·n 'I-I 

., :::"L"l. li' •••• .lL N_ 1 Oa) 
••••••.~ ..... "' ... "'.l. 

'tU)) =: 

.. , ~" 

!l: 
f: 

where the first row labels the UIR Df the sp(2N) algebra, third row 
labels the UIR Df the sp(2N-2) algebra, and so on. The eigenvalue for

k . 
operator I\k' is denoted by h I( and we havé 

1 8í'\C1ibHetiH~jt KHCmyr I 
'AJeft!H,e,K .H(C:'l~AOnilmt1 

6&1& flJ.tCTE:K A 
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k 1<-\ k	 Th~ branching rules for the reduction (tb) are contained in the 
hk	 L.Q ~ + L Q ;-1 2 ~ rk _ O-b) system Df inequalities (k = N,N-1, ••• ,2) 

P,.\ p=1 p=\ e 

AlI numbers entering to the páttern (3a) are positive integera and	 (4c}f2~ ~ r~ ~ .Q ~ >- c~ Z... >- f ~-, >_ .Q ~ 
the branching rules for the reduction (1a) are contained in the '
 systems Df inequalities 

11 r~ >í\H> f It ) n k-
I > -, rk_ >-- ri k~\	 (4d) 

III -1 _ ~L ~ _ '1 _ ~ L '1 _ ••• -t. k I - ~L I< I 

(lk. >-k "-- \ - k. k - I< " O l

11.1 _ r -t L Q~ i r 2. >- .. ,>-.Qk >- r kL ror k:N,N:-l, ... /1 De) 

kl
\<-t r; ~ZLl-~ tor a ::.1,2, •.•.,.k-1-. (4e)L(Q~41 ~ Q.~I) ~ -k >- o-», l-=\<' nk.- I , '\ n k - I '\ Fk p:a.r f=a.·'.I_.JL~~ L-t.1L'2.~ ••• L~Li<_I~L K ror k .. N,N-1, ... ,2 .Dd) 

(4f)Hence we see that the same repr~sentation Df the subalgebra 

sp (2k-2} x A~ may be found more than one times in the ( 12 ~ , Q ~ , Proof 

... ,Q~ } representatjon of the sp(2k) a Lgebr'a and we use k-I mis-' 

sing label number i;, f:, ...., F; -í to. distinguish toem (here í ~ ia _ 1et us consid-er two sets bIc. (À1'"'l.!'''' À.... ; M) and 

dependent on the hk, see (3b)). If we take into the consideration the	 ~\c(1\-i1~Vl,.•. ]I\'w;M). The first one contains points )(=(X I1 X-z. ,.. _,X ....), 

results Df the papeI" we see that the pattern (3~-d) is appropri~te where the X. are integer or halfinteger numbers bounded by the 

for labeling the states in the orthogonal base reduced on the chain' syetem	 inequalitiea (5) and M is given by (6) 

~1ar. In the next Section we will find branching rules and an app
ropr:i,.ate pattern for 'the reduction .(1b). 

ror ~::o	 1, 'l. , ... , k . (5 JAi.l	 x\.2 -Ai. 
n.	 Bra-nching Rules for Reduction sp(2N)"'... sp(2N-2 J x sp(2) 

k (6 ). 
r~ =	 LX~.

Tpe following pattern may be uaed , instead of Oa), for la-beling i. cl 

the vectors in BUIR Df the sp(2N) algebra The second one contains points Y= (~191-)"" Yk) where coordinates 

Yi are integer DI' halfinteger ,numbers satysfying relations 

.Q~ n~ n~. . .. f2~ 
for p=I,2) ••• ,k-1r: r~ r~ .. . . r~-, hN (4a) Ap+' 4- ~p_' ~ \jp~ \ f\~+1 -ljP-I \nw-'Q~-I n~l S2~-'. .' .I.L Nt(.Q» (7a,b,c). 

n: 
~k-I L Yk.L - YI<-I'o	 (7d) 

h~ 

Here Ij o- = f\1 and ~k'" M 
where the meaning Df the 5 numbers is the same as in (3a). The The dimensions of the sets IJ. k and li k, D' are the same. 

.) 

e í.genva Lue of C~~) operators (2) are equal to 2 <fI< (crI< +2) and The above result follows from the relation,

we heve 

D[ bk ll\A,Â1 1 ... , AI< i f"\] L D( ~k-;I ~ÀA"f\'l.""" A"--I; F"'I- m\J x 
1<-\ k-I ... k 

+ ~ D. 1<.-1	 (4b)Õ k	 ED,~ 2 ~I~ ~~ (8 )x D[l)-i(Àl<l m)] , 
pcl p=I P f=i 
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where by Dt RJ we denote the dimension of the set R. The proof of .~ 

(8) is rather easy by induction for k. ..~ 
"It is obvious from (Jb-d) and (10) that the representation Df .~ 

., () k (nk-I nlt- I n\:-\) h .i.the algeb:r.:.a a p 2k-2. x Ak : ),L 1. ,jl.1. , ••• 'JL k-\ )( 'K 

enters DL {j.k ( f\~, A21 . -. , A....... j V2 h \c).) times into the representation 

( n k n k. n I<. ) where "i~L11~L~, ••• , ..lL\c; , ./

'lIAL ::: t (Bi. - e-J	 fo-r i=l, •••• k (9a) 

,:1(9b,c)BI<=D~ C=O
 
Bp = M~n(Q:+\-~,fi:~'p) for p=1, ••• ,k-1 (9d)
 

Cp = l\ax(Q~.1.-P1.Q~::-~) for p=2,3, ••• ,.k (ge) 

- t
 
X? :=. - r I( +\ -p + t (B? -+- C~). (10 )
 

•Now if we assume a simple ~elation hetween the missing label numbers 
occuring in the pattern {4a) and coordinat~s 

" 

'ifYP = ~{B" +.~ (Bp~Cp-2r~-p.\)} (11 ) 

for a = L,2, •••·,k-l we immediately obtained from (7a,b,c) the system 
of inequali ties (4c-e) and bec aus e 6' ia equal to 2~k we get a Ls o 
(4f) f~om (7d) what was to show. 
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UepKacKH M. E5-86-794 
npaBHna BeTBneHHR AnR npHBeAeHHH 
anre6p~ sp(ZN) Ha ~eno~Ke sp(ZN--Z) x sp(Z) 

HaimeHbl rrpannna BeTBneHHH ,IVIH rrpHBeAeHHH sp (ZN) ~"sp (ZN-Z» 
xsp(Z) H rrpeAnaraeTCR HOBaH cxeMa AnH 0603Ha~eHHH BeKTopoB, 
rrpHHaAITe~~HX 6a3HCY YHHTapHOro HerrpHBoAHMoro npeACTaBneHHH 
/BYHT/. 

Pa60Ta BbIDonHeHa B na60paTopHH TeopeTH~eCKoH "<pH3HKH OIrnll. 

Flperrpanr Oõsenaueuaoro HHcTHTyra anepasix HcCnenOBaHHH. lly6Ha 1986 

Cerkaski M. E5-86-794 
Branching Rules for sp(Z~ Algebra 
Reduction on t~e Chain sp(lN-Z) x sp(Z) 

We find branching rules for reduction sp(ZN) ~sp(ZN-Z)x 

xsp(2),. ahd we propose a new pattern for labeling vectors . 
belonging to the base for unitary irreducible representatiQn 
(BDIR) • 

The investigation has been performed at the Laboratory " 
of Theoretical Physics, JINR. 
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