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1. 1 n t r o d u c t ion 

The existence of relations botween the generators of linear rep
resentat ions of Lie algebras 1s a well-known fact and haa been point
ed out in connection with various physical probleme (e. g./l - 10/ ). 

In the last years, several methods for the construction of such 
identities have been given/ l 1- 18/. A procedure fo r the constructi on 

of the classical equivalent of these relat ions, i . e.,of the re l a ti
ons between the generators of a Poisson bracket realization of a 

in/19/ •Lie algebra , haa been pointed out This procedure according 
to which the polynomial i dentities ere associated with 
tensors with respect to subrepresentations of ( a.d. ®Io.),s has been 
applied in/201 to the determination of second-degree pol ynomi al iden
.ities for the nonexcep tional Lie algebras A .... ('>\..".3). 8_ ('0\. -:. 2.), 

C_(....~.zJ. l>_<.""~'l . Prom t hese "c l assical" ident i ties, ihe correspond
ing "quanium" identiti es salisfi ed by the genera tors of linear repre
sentations can be easily obtained by symmetri zat i on . 

It is to be expected that these identit i es contain rut amount of 
information about the representations which satisfY them. In previ
oUB papers/21 ,221, we proved that for a clase of linear representati

ons of the Lie algebras so ( 2.. .... , R. ) and sp ( oz.... , R.) which appear 
in ihe formulation of QUrultum f i eld theory in terms of Oen) -inva
riant pseudo-spin operators/231 and in the study of collecti ve motion 
in nuclei/24/ , respectively, boson realizations or the Holetein-Pri
makoff'-type can be obiained from t he corresponding pol ynomial i den
t i ties. 

The aim of the present and of subsequent works is to prove that 
the pol ynomial identities satisfied by the generators of a linear 
representation of a Lie algebra provi de information concerning the 
D,ynkin indices of the r epresentation. 

The statement "e. .set of relatl.ons p. It)~ l X'.. , •••• x~t')....L. . 0 (.f. .:k) 

is veri fied by the gener ators xl f ) of a representation ~ 11 can 
be proved in different ways. If expressions for the generators X~I 

\ ... - ~, .• . • .t...;.., L ) are known , to prove the statement amounts 
t o a trivial verification. If such explicit expressions are not avai 
lable , to prove the statement means to prove that rel ations 
D ..... ttl X (.4;) ) . •
fi. ~,,~ ) ... ) .LA.L ~ .. O are true f or any basl. s vector""! , .. ... , ... '''''''t 



of the representa tion space \i of r . This condi tion can 

however be relaxed if the polynomials Ii t It Eo :J<.) are generators 

of a tensor operator ; in this case it is s uffici elrt to prove the re

l at ion en the highest-weight vect or of the r epres entation ~. 

To be more sp ecific. let us firs t r emind the defini t ion of an 

irreducible tensor operator. 

Let S . L ~ Elld V be a ~inofU' represen Lat ion of i he Lie al

gebra L on the linear space 'i . J.eL (f" be un irreducibl e rep 

resentation of L all t h e l inett.r spuco W... • A.1I irredu cible Lensor 

cperator of t yp e cr wi t h res p ect. Lo th e reproof'flio i. ioft S' io a li 
near mapping j; W... --. E-l V, such that ( dC II Oi..i.II/ot ~hc commu tat or. 

by [ , J ) 
[ ~ t><:), k(W'l] - 1:: (<r (x.) ~J 

( 1 .1) 

for any .x. ~ L and ..., G Wcr • Introducing a basis {W-i' 1- "" ~, ..• 
•• ~ .t.,;......<$'. ) in W... and denoting *-j " k'l~) Eq.(1.' ) beco 

mes 
4,a.r 

[ f ex) J tj J L 1lJ.. tx:) kilt. (1.2 )It ,. I 

(for any 'X."L and any ;}: 1.2 •••• , dim cr ) . 
Let now the lin.ear space I/{r be generated by a set of polyno

mials in dimL indetermina tes t p... (t.. _.)ld.';"1.»~.t, .... ..l u.. crj 
wlLi.ch transform un.der the irreducible r epresent a t ion IT" of L as 

" ... 0 i. 
cr-(.x.... ) Fj L ".lit P, 

( 1. J)It ... , 

1 , ••• , dim <r ; i.. = 1..... dim L ) and le tJ 
<f J X l~ J )X ( J] ) 11 (X, , .,. ) Ji,..L •- ( 1 .4 ) 

where xft) :: f (;:X:.;) . Then .t..;. ... 

tt) )( It) ) .( X.tf ) P ( V 1<') X l /') )] - '" cr:': 
.. > J ..... .-'~ ",..1. - L J" ~ (X, )'- ' .I .... L. (1. 5 ) 

It 3 I 

Let -vr E \{ be tne vector corresponding to the highest weight 
of r ep r esenta'aon f,assumed irreduc1ble and f1nite-dimensional. If 

I.f)p (Xtt') 
" 1 >••• ) X.. i ... L- )"-'j :. 0 (Q,~ R - ~> •• . , 04;_.,.. ) ( 1.6) 

then also 

2 

p r X (t) X t f ) ) X~) -v- :l 0... ) (1.7)k. \ I , d,;" L L! 

for any -f.. = 1 , •• •• dim"- and any .... = 1 , ••• , d.i m L • This f ol 
l ows by writing 

p. X ~").v- [ )( ~r ) P J -v: \f) 
=:. - ... "'10. 5 + X.: p... ~ ( 1.8)b. J4 

and taking into account t h e t ensor op erat or property (1.5 ) and con 

dition (l.(i). But Xi.'-r} X ..!.f)._ X.:lf)-v; generat e, for .u;...Y.< oo 
, & .. ~ , 

<. , .1... ·' <. ...E \ .1.2., ... . .u.;..L) and k. suffiCiently large the whole space V, 
and thl s tells us that the validity of relations (1. 6) is sufficient 

fo r having 

If) )( It)P.III. ( Xi >"') ..l,'" 1- ) V .. (1.9)0 

for any ",r Eo V! 

The represenLations j and ~ are, in general. different; in 

particular, this will r esult from the subsequent theorem. 

In the following, t he tensors of t ype cr wil l be generated by 

second-degree homogeneous polynomials ; As proved i n! 19,20!, such ten

sorial set s , the elements of whi ch vanish if the indet e rminates in 

the pol ynomial s are rep l a c ed by genera tors of a Poi sson bracket rea

lization or by t he generat ors of a linear representat i on of the Lie 

algebra L , are pro vided by subr epresentatiolls of t h e symmetric 

part of the direct square of the adjoint representation of L 
( a d ® ad )s • 

For t h e aemisimple Lie algebras of types e" and l>" whi ch we 
s hal l analyse in the present paper, the Clebs ch-Gordan ser i es of 

(o.d.. g,~cl) are!25,26!: 
~ 

( ....... ® ...c4) :.. (0) (i) (A ) @ (41\,) ® (2. AL " )
for C.. (-"7,, 2.) , 2. ~ 1.10 

(o.d ® cut) ~ (0) G) C2.A,)@ (A..JEt) C'Z.""i(for 1:>.. ( ,,~ 51 ~ ... 1. 11) 

wher e by /\ ~ , ..... = 1, ••• , -n.. we denoted the fundemen ·tal weight 

s YBtem of B Li e algebra of rank n.. 

I n ! 2 0/ we obtai ned explicit expressions f or the tensors which 

transform u n der the subrepresentations in (1.10 ), ( 1.11). 

3 



What we have to do is to apply such tens ors ( p.. , R. ~ 1, ••• , 

dim 0- ) which depend on the generat or s of the algebra L to a 

vector V- and ask that V- be the highest weight vector ~ of a 

representation ~ and that p.. ~ ~ 0 for any ~ ~ 1 , ••• , dim<r 

What will result is 

(i) information concerning the weight of representation ~ its 

Dyr~in indices will be deduced. 


(ii) informat ion concerning the highest weight vector ~ • 

Otherwise stated, the fi rst point tells us that the tensorial 

set ~ determines the representation ~ 


2 . De t. ermination of the re present a t i ons, ~ for whi ch the t ensor 
o£.er a tors I TIS"" ; Ir :. (" ".>J of ~o ( 1.n! C and l Tor, cr =. (I\,,)J of 
Sf ( ~'" Co) vani sh 

We shall treat the two algebras sol~",c) and ~,,<'&ot.c) simuI
taneously and use for their structure relations as well as for the 

expressions of the tens or operators expressions which unifY both 

cases ; in the unified formulae, the two algebras are identified 
by the values taken by a paramet er E. 

for .&0 ( ..... c) 
E = { + (2.1) 

- 1 for ~I' (~,c.) 

The structure relations of the two algebras expressed in Cartan 
Weyl bases are then 

[ A9 I Ale ] = .s." A.:t - .r..t A4.J" (2.2 ) 

[ Alj ~ 8 .. t ] = d). B6t - E Jjt 8,:.. (2.3) 

[A!i.C.u] :::: f 6.t S. - d.:1t.. Sf!. (2 .4) 

(2 .5 )[ B!J I C4,t ] = -~l A."t - .f.'1! .4.,"", ~ J:.4.1·t .... £ ~t A~'4-4

[8!J" B 4(] = [ C!J~ C.I.] = 0" (2.6) 

1

The identities which result by equating to zero the expressions 

of the tensor operators which transform under the subrcpresentati on 

( 2 .1\., ) of ( a.oL ® a.d ~ for SO(2.n , C) and of the tensor operators 

which t rans f orm under the s ubrepresentat ion ( .1\1 ) of ~1> ( OUt,c ) for 

Sp (2."~ c.) are (cf/2 0/ and App endix): 

A S - B A -t. -£ ( AB -BA 
L 

/ ( 2 .7 ).-- - -"- 

-t -f-t (2.8)C A A C E. (~:~. - ~ ~ ) 

~ >t: '" \~ -t [ 1. J
A + ( ~ ) / - ~~ - (~~) '" -;. 7/r.. ~.. + ((~t)'..) -~£ -(:~) .f. (2.9) 

In formulae (2.7-9) we denoted by X the mat r i x ( X " . ) and 
~ X ~ by X the transposed of 

~In previous papers/2 1 , 2~/ we proved t hat the spinorial repre

sentations ( -It .1\..-.. ) and ( ~ A_ ) of so (2.... , R ) and t he rep

resen t ation ( ·k A.-) of ~ (2"" , 'R- ), defined in/2 3 ,24/ satisfy 

the relations (2 . 7-9 ) . 

The subsequent theorem proves that the spinorial representa

tions ( " 1\.... ) and ( ~ /l.. ) of -Jo (2n. , c ) and the representati on 

( ~.11~ ) of ...". ( 2" , C ) a re the only representations which satisfy 

t hese relaticns. 

With the notation i ntroduced above we can now state t he follow

ing 

T h e 0 rem. Le t the Lie algebra L be so (2...... , C ) wit h 

...... ~S and let us c onsider t h e second-degree t e nsor operat or f&A,> 
whi ch t ransforms under t he represent ation 0-", ( ..~) of L • Th a1: 

81) if the ac tion of T;a.A<l) on (stat es of ) a r epresentation 

p Of L vanishes, t h en ei ther 5 - (".I\_~) or 5 '" ( kA.... ) • i.e" 
~ is a spinori cal r epresent ation of so( z."" c). 

a2 ) The highest weight vector 1j of the repres ent ation r sa

tisfies t he conditions 

Aj ~ = 0 for -c: > j if ~ = (" 11.... ) 
C..., ..... A..... _.: ~ = C.u,"'1 '" ~~ ~ .. ., for .i", ~,2,_. ;., - . if j' =' (' '\....,). 

Let the Lie algebra L be sp (2 n... C) with .,.,::. z and let us 

consider the second-degree tensor operat or Tcll. ..) which t r ansforms 

under the representation <T":. (.11.) of L. Then: 

b 1 ) if the act ion of ~A&) on (st at e s of) a repre s entat ion f 
of L vanishes, t h en.!' =(~A.-.). 
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b2) The highest weight vector '1J of the representation ~ 

satisfies the conditions A. V:; ~ 0 for '" /> '1.
(J J d 

P r o o f . Let us remark that for both algebras under consi

deration : 

i) the operators A..;; , "t. = 1, ••• , -n.- are generators of the 

Gart an subalgebra; hence , denoting by ~ the highes t-weight vector 
of representation , we have~ 

A4l.~ .: t v; , (2.10) 

where denotes the i- M component of the wei ght ; l 
ii) the operators Ai' with ..:~' and Bf!' with arbit rary .L

and J are raising operat ors t hence 

A· 'IT, .0 ~....",} ... "'''' J (2.11) 
and 

B"4"} = 0 ( ~,i, l); (2.12) 

iii ) the opera tors A-if' with .i ~j and Ckl with orb i trary ..i. 
and L are lowering operator s. 

We shall examine successively the effect of applying the rela
tions (2 .7) . (2 . 9) and (2.8) to a highest-weight vector. 

Both sides of Eq.(2.7) applied to the highest weight vector ~ 

vanish as a consequence of (2.3) and (2.12). This relation gives no 
information. 

Let us consider Eq. (2. 9 ) . We have 

[ A '+ ({A'~r)~- B e - (CB);tJ~ -t.r, =--- - -- -- , .> 
(2.13) 

2 ( A a. + ( Tko -A)-I - £ ~)1J' "1'" 

and identity (2.9) applied t o "1 becomes 

( A "- f.. A ) v- "5- ~ (A - £~) '1 - _, J = L 

(2.14 ).-n. 

a relation valid for any A/ and :1 ' We s hall examine separately 
the different possible relations between i. and :J. 

Let us consider fi rst the case L' - J and denote 

-f 
Tit- (A" - t: ~ ) "f ~ ,c.-<f'

-n.. (2.15) 

6 

Relation (2.14) becomes, taking into account (2.2), (2 .10),(2.11), 

( 2 - Ad. A-ri - E A... ) -<; ( t:." - 2: ~ A~ -f. t)V; 
l =1 ~ >,i. (2.16) 

:: {I/ + (71.- <:- ~) I.: - £ t )~ ,c '! 
L .. i .., 

whence 
... 

f..4. -T (>n- _;.. -i. J,P, -,c. (2.17)L -I; k T~
.L ~ ,~~ 

and 

.... ..
2- I .,. (-'1t. -..; -1 - t:) I -,c.' (2 .18)II .. ..,.", ~~.l .. .i- #-~ 

Subtracting the second equality fr om the first, we get the set of 
e quat ions 

( ~ . -I. , ) (./, .,. ./.. .,. n -.i -E) cO ( .i =: f,'" ... , .... -,,) 4 ( 2. 1 9 ) -rc.- ".,..~ ".'" Ar.,.t 

The system (2.19) admits sever a l solutions; we have to r etain only 
those solutions which are compatible with the conditions which have 

to be satisfied by the components ~ of the weight, namely 

-I.~I.. ~ "'~I..~o 4J1' Cz-n, c) (2.2 0) 
and 

• & :fr..~ 

/; ~ l. ~ ,.' ~ .f.,,_, 9 I '- I f-,.....- AI .. C 2.", c::: ) • (2.21 ) 

An admissible solution for both cases f. + is 

~ ~ ~ .. .f...... (2.22) 

which results from the vanishing of the first factor in ea ch product 
in (2. 19). 

Let us admit now that one of the other f actors Vanishes, i .e., 
that 

~ ~ I., ..p. -n -<. - t. o·+i ... .,..1 (2.23) 
We have t o dis t i nguish two cases: 

1. £. = - 1. The n. for any ;. a 1 , 2 ••••• -'?L-1 , condition (2 .23) 

l eads to It "'I.;#-~ <" whi ch i s in compat i ble wi th condition (2.20) . 
Hence, f or dp(2~ , C ) the solut ion (2.22 ) i s the only admissi ble. 

~ "" '" + 1. In this case, f or any A- 1,2, ••• , ~-2.. we have 

7 
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/. ~ £~. < 0 again in cO j,~radiction with (2 . 21) . However, for £ 

+1 and for ...: = -71-- - 1 equation (2.23) leads to 

.£ ~ 1,. -_ 0=z (2.24) 

which is a dmi ssible. This r esult lea ds in t he case of the alge bra 

4 0 (2 ...... , c ) to the exist ence of a second solution, n amely 

( 2 . 25).f. 11- • = i..-• -"- , 
Taking int o a c count the rel at ions b etween Pynki n indices ( ~•• 

•••• -m. ) a nd we i ght s ..;> •••• , ./.. ) for a repre sentation .1\ of 
-4- 1:. "" 

a rank ""-- Lie algebra 

A' = 2 -j /\. mj - nonnegat ive (2. 26) 
J A' int e gers 

namely 

I"J = <?Yli -+ .......j .. , ..... '""'".... (2. 27 ) 


for C.... algebras and 

... .. . T1;. =- .....i ... ....."~1 "'''--::a.. + i: (""',,-,'" ".,,,) (2 . 28) 

.p ..f.. (_ "." ""'.. ) I e ..! ( -m_ -+ m~) +" ;r; 2,. It-I,,_1 z. 

f or ~ a l g ebras, we obt ain that the repres entat ion $ t he h ighe s t 

weight compone n ts of whi ch satis f y Eqs. (2.22) is ( ~_ ~~ ) both 

for 4p (2_ ,C and for so ( 1.."- . C ) and t hat the repres enta

tion the wei ght component s of which satisfy ( 2.25) is ( .--,..,.._ /1"'-1 ) . 
The high est weight s corresp ouding t o ( ........._ A.... ) and ( ..."..._ A __ ) a re 

( ~-. -~- , ••• , """- ) and ( ~. ~ •••• • ......... - ~ ).respec
~;L ~ .z... ~ :oL ..... "" 

ti.vel y f or .6ol...... '- ) . 

Le t u s consi der now the cases -i d and .i- ~:J • In these 

cases Eq. (2 .14 ) be c omes 

(AL_E. A). -v:c:=; o· 
(2 . 29 )- - :J r 

I t i s easy to p r ove t hat t aking i nto account the relation ( 2 . 11 ) 

Eq. (2.2 9) is i dentically satisfied i f .(, <.; . 
The c ase 4,' "?j is mor e i nt erest i ng becaus e it provides i nforma

tion concerning t he highest weight vector '"':f of representation S • 
Eq. (2 .29) becomes in t h is case 

L Ae· A4 Ar "" [£ - ({''''I!J- ("'-'i) J ~"'1'
"7~ -..j"l 5 ( 2 . 3 0 
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We shall analyse thi s equati on separately f or the representati ons 
( .=-.11_ )~ . e., ..f.. c 1.... ._. _'- - ~. and ~_ A _ _/),i. e ., 

I. = .fa. _ . -. - "--. ~ i. - ~" 

a) Let -i ""7 :I and :f. = I~ _ . _ "i. = 
 n,~ we shall prove 
that. in this case, 

~ 

o·A.;-' ~ (2.31) 

For t h e case under conside r a tion. r e lation (2 .30 ) b ecomes 

2 ~. A..:e-<f = (t: - I"n. - ( "-j J) A-i!' -v,; , (2 . 32 )
-':?L .,/ '/ 

We shall prove relation (2.31) by i n du ction. Let ...: ~J- '+ ., the l!.J.. s . 
in (2 .32) vanishes and we have c - """ - (" -i )¢ o. Other wise 


......... ~ £ - (,., -j. ) and this 
leads for;;. -< " -1 to "l.< 0 and 
for i ~ n- 1 and £ = + 1 to m.. = 0, hence to -l. = 0 for all ~ 

Let us now a~it that 

A1+<);'-v..-- A! i+f'-·J'"lj-=o.J' (2 . 33) 

and prove that 

A -v: - 0' (2.34)-i-1' .....~ J-. .! 

We have t ake n the Lie relation (2.2) and the induction condi 
tion (2.38) into a ccount: 

(2.35 )/+"...15>J ~,A~'.f>."'£ -t:t ~ - (,,- 1) AI"!'+I,/ 7 . 

Eq. (2 . 32) becomes 

[E - ""It "'(/> -1) - (" (fJ] A,/-I'''''i t; = 1:>. (2.35) 

The numeri cal fact or of A.,r'. /' ~I, i ~ cannot vani sh. Otherwise 

we should hav e 


-"'1..... ~ .,. f> - " - (~-j.) . (2.37) 


But -1:f l' ~ ,, -/ - of , Whence 
 "'".. ~ E - 2. < 0 • for E .. :!: 1 in 

con t radiction wi th the condition 
 '"1..~". Rel ation (2.31) is prove d. 

b) Let ~ "> -$ and ..PI "" .p ~ '" I'.. _ -t:. ..!!:l. RemindDa '1;. ~ _ , ~ 

that this weight is o btained only for ~ = + 1. 
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c, 

If ~I JO ~ n _ 1 , the previ ous proof k eep s v alid. 

If ..(. = At-- , i = m.- - ~ ,equa tion ( 2 . 30 ) b ecomes , taking i n 

to account the Li e r e lation ( 2 .2) and r e lati on (2.31), for "'-'1
<: A1 - ( 

(2.38) 

L: A£, It-/, ~, t "f '" - (f' - .)A_.,,_p "7 ( E - 1» A_. ~ -~ 'f 
~> -l7"'-1' 

whence 

( £: .- of ) A..... ,,. _f> -zr ~ 0 	 (2. 39 ) 

f.. +1, but it 

does no more allow one to conclude that A_...._" -z>; '" 0 

This relation is verified for any l' «. "'  because 

The only equ ation which remains to be a nalysed is (2.8). 

If we apply to ~ the relation obtained by taki ng the matrix 

elemen t s of relation ( 2. 8 ) we obtain (us i ng (2.4), (2.1 0 » 

C" A". v- '" o. (2 . 40)0( 	~ - I.: ) C;0fj or- L C... ~ Ap'o ~ L 'j -<,-.!"	 . "j '- 7 ...~71 

This result does no mor e depend on £ because of a compensat ion of 

signs resulting fr om the fact that for Ao (2Jt, c) we have £ =+ 1 

and Cj.:= - C while fo r ~ (~'" c.) we have E. '" - 1 and7 
07 = C-.;- ," 

The f ollowing case s h av e to be c Olls idered separat ely 

, arbi trary , £. = :!: 1 and I: = 1.. ,. 0 0 0 ~ 001) ..(.' / 
In this case , using relation (2.31) it results that (2.40) i s 

verified for any "" = j 4-1 tj is the highest weight vector of 

representat ion ( II".. ). No condition for "tf e merges. 

2) £. + 1 and /, '" l -'_, = - I.. we ob-
L/ = I 

tain the c onditions 

C... ,IJ - i. A....,.. _.. ~ _ D 	 (2.41 )4 

3) 	 ,,°'fli (=+1, 1,= :f.... = ••• =- I..-o -- I'..j if ";,i ~ ..... -;f 
eme rges in ad-relation (2 .40) is satisfi e d; n o condit i on for ~ 

di t ion to (2.3 1). 

( 2.4 0) becomesIf ~ =~ i J: " 

(2.42 )C 	 . oU-:. ~ 0 { i 	'" z., - 0.J -IJ-I. ""'J 	 f 

]0 

APP END IX 

In paper/2 0 /, using for the generators of the ~o {2-", c) algebra 

the bas is /VI.:; M~o = - tv.':..J0 "';;f = 1,2 , ••• ,2" defined 

by the IQe relations 

[ 1-17, H~L ] <> ~ '1~ -<- ~k Hd - £. ':i-e - ~ M.... (A. 1) 

we obtaine d the foll owing expressions for the tensors which trans 

form under the r e presentation (~.) 

.... "-" 
.( (""" L MM· (A.2 )L Mrk M I:.l(.. (L1.4- ~........l 


fl. f 	
z..h 4 '"-, 

The expressiolls (A2) h a ve been obtained also in /.25/. 

The t ransformat i on from t he basis (2) to the Cartan 'Key l basis 

is d efin ed by ( .i =- N ) : 

11.2.1<, :z t --f -=- ( BI<.L + C.. ~ - Akt. - At."'")"'" 2. 

(.0
M~I<._(, :>l ( 8~,- ~ c" e... -I- AJ< e. or A~ 

Z 

(A3)+ 	 A~)- A.k'M Z. I< - 111[-1 =: - -£ ( 131<~ - L;,l. 

M 	 - c;..~ + A 1<4- - A4-) 0 
~ 	 ( B"'l-ZJ<., ~l.. .:z. 

These transformati ons appl ied to the tensor (A2 ) and followed by a 

symmetrizat i on l ead to Lensor operaLors which transf orm under ( 2 "'... ): 

The express ions of these tensor operat ors written in matrix form and 

ascribed to t he condi tion t hat also their components vanish in the 

representat ion ~ l ead to t h e c ondit ions (2 .7-9) (with EO = +1) 

which c ons1j t '.lt e d the starting poi nt o f our considerations. 
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lo1oc."llecKY H•• CKYTapy X. 	 E4-8S-S25 
npeACTaBneH~~. YAoBneTBop~~He To~ecTBaM. CBR3aHHWM C reH30pHwMH 
onepaTOpaMH. TeH30pHwe OnepaTOPw BTOPO~ CTeneH~. npe06pa3y~~ec~ no 
npeACTaBneHH~M (2 AI) so (2n.c) H (1\2) sp (2n.c) 

B npeAwAY~~X paoOTax YCT3HoBneH MeToA An~ onpcAeneHHR Bcex nonHHOMHanb 
HUX TO~AecrB. KOTopwe YAoaneTBopRCTCR reHeparOpaMH x, npeACTaaneH~~ p 
anrefiphl JlII . 3m TOl+\AeCTBa HMelOT BkA T~k) (x 1.x2 ••..• x n ) 00 • rAe T~k)(x "x2l•.•• ln) 
- Te/i30pHwii onepaTop npe06pa3Y~11iiCR no nOAnpeAcTaBlleH~1O "c (ad 8 k). • B Ha
CTOAll!el1 pafioTt! onpeAen~IOTCR npe,qcTaBneH"'~, All~ KOTOPblX T{il (P) 00 AIlR 
so(2n. c )" L'(~~\ (P) ~O A11~ sp(2n.C). YnOTpeGllReTc~ AnR 3~oH1 ycnos",e TJ2)(p) >< 

xvp -o. rAt<vp -- at<KTOp Ha~t5011bwero eecap: npoeepeHO, 'ITO B nepeoM cnY'Iae 
p c (lu\n_l} ~n~ p{kAn) • a BO BTOPOM p · lkAn) • nonY'IeHbI TaK)I(e ypaBHeH~~ 
A1l~ vp 

Paoora BwnOllHeHa B Jla50paTop~H TeopeT~4eCKoH ~H3HKH OIo1RIo1. 

Coo6~eHHe 06bCAHHeHHOro HHCTMTYTa RAepuwx HccneAoaBHHA. ny6Ha 1985 

losifescu 1'1., Scularu H. E4-85-S25 
Representations which Sa[jsfy Identllies Associated wllh Tensor Oper4tors. 
Second-Degree Tensor Operators which Transfonm under the Repre~enlatlons 
(2 A l ) 	 of so (2n.d and (Ag ) of sp (2n.c) 

In previous works a method has been pointed out for the determination 
of all polynominal Identllies which can be satisfied by the generators x, 
of representations p of a Lie algebra. These identities are Tjk) (Xl.... ~) 
.: O/where T~k) (xl' •••• x ) is a tensor operator transforming under the sub
representat ion tT of (ad ..... ) •• The present work determines the representat ion 
p for which T<iA (p) = 0 for so(2n,c) and T«{l) (p) = 0 for sp \2n,c). They 
result from th~ Wndilion TJ2) (p)vp= ° (v "" lh,ghest weight vector of p ).p
 
It Is proved that in the first casep= (ItAn_l) or p= (itA) and that In 

the 	second p = (ItA ). Equations for vp are also det.erminedn 

The Investigation has been performed at the Laboratory of Theoretical 
Physic. JINR. 
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