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ABSTRACT: The highest weight polynomials oí che various ureclucible repte.
sentadons oí R{n) containcd in [he reduction of (he R(,,) part

of an irreducible representadon (kl, k2, k3) of Ven) are ob.
cained using Littlewood's Theorem foc the reduction.

l. INTRODUCTION

A procedure was dcvc,loped in reference (1) to obmio polynomial
bases foc ao}' givcn irreducible integral represemation (IR) of U(3) (where

V('I) stands foc rhe uoicary group in n-dimensions) such [har, wich respcct
ro thar basis, a given R(3) subgroup (R(n) stands foc [he fmation group in

l1-dimensions) is cxplicitlyreduced intoblocks. The proceJure makcs use
of a theorem of LittlcwooJ2 for dIe reduction ioto irreducible pares with re-
spect to R(n) of an IR of V(n) when restricted tO U(n). In \','!lat followseach
of these irreducible parts wiIl be eaIled an IR of U(7J) comaincd in <ln IR of
l'(n). In this article we obtain, by the same procedure, similar bases for
<l°Y given IR of V(.:í) so that a givcn R(.i) subgroup is explicitly rcdueed with
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respect to char basis. The consrcuctíon oí such polynomial basis enables
one to c\'aluate fraccional parentage coefficients foc che spin"'is.).")pin states
in supermultiplet theor}''', since (hese coe£ficienrs are given by sealar
produces oí tbese polynomials. The spin-isospin operators can be ex-
pcessed in Cecms of the generatocs of an S U (2) x S U (2) gcoup which is horno.
mocphic to ,he R (4) gcoup. The pcoceduce is genecalized 'o the case of the
c ha in U (n) ::J R (n) foc IRs (k l' k

2
, k,) of U (n), w ith n > 6.

II. £quations detecmining the highest weigh, polynomials (h.w.p.)

The infinitesimal gencrators oí U(4) can be realized in cerms oí
boson creadon and annihilation operators, a~ and a~3 as

,
mem

m, m'=1, .. ,4 (i)

and che following linear combinations

(ii)

have (he same commutation reL.'ltions as (be infinitesimd generators oí .t~e
R(4) subgroup. Any basis of the IR of U(4) corresponding tothe partltlOn

(k) = (k k k O) then consists of polynomials P (a:'l aCllng on che
l' 2' .3' . ."

vacuum ket lo> where P(a~) are (he solutions oí che followmg equatlOns,

where

= k p. e p
1 22

= O, (11. 1 )

and the a:3 are equivalent to the differentÍal operators aloa:" when
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ac[ing on polynomia. ls P (a~).
A polynomia 1 l' he long ing ro a has is of rhe IR (k) of V (4) is of

highest weigh[ ("" ,"" ) with respcc[ [O [he group R (4), whose ~('nera[ors, 2
are given in (ii), if and onl)" if ir is furthcr a soludon of

(c'-c')p= >-. p.
l' 1

(e2 _ C') p = >-- p
2 J 2'

(c' - C') p = o" .

111. Elementar)" Permissible Diagrams

(11.2)

(11 '.\)

(11 o.\)

(11 o 5 )

'X'e use [he same thcorcrn quoced in reference 1 for the reducdon
w irh respeer to 0(4) of an IR (k) of V (4) whcn rcstticted to 0(-1). and
rearrange [he Liulcwood diagrarns obrained in that connection, just as in
reference l. \l'e fintl [hut [O each diagrarn

( >--, ) ( x )11

X o X a o a

~>--2- ~x -~ ~ x22~12
y 0y a a b b

,. --x2J~ ~ x
J3
----?o

"
a b. b e oC

(D' )
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corresponds an IR (ic ,ic ) of 0(4) contained in ,he IR (k) of U(4). \X'hel ,

ic, > O ,he 'wo IRs (ic ,ic ),(ic ,- ic ) of I? (4) contained in ,he IR (k)
1 2 1 2

correspond to n'. In n'che numbers '\'1,1\2' XlI' ""12'" x
23
' X.3J of symb(

'x', 'y', 'a', 'b' are shown in rhe different rows of rhe diagram and satisf:.
the follow ing re latioos

ic +" = k
l '

ic +" +" k ,'l 11 , 12 22

x' + .• + x' := k , ic ~ ic + " ~ .,. + x'
23 '13 2J " , 3 l , 12 13

ic >" " ~" > x x + x' ~ .. +x x ~ I ,, ' 13' 11 22 ;/ JJ' 11 12 22 2.)' 13

(III.I)

Similarly [O [he diagram

E ic, ) (,--- x )
11

x .•. a a

<--- .. ~ .;...- x ---
12 22

) a a b b

-(--x2~ ~ ... --~
33

Z b b e e

(1)"

where

ic + .•. k >c, + x' + .•. k ,'1 11 l • 22 12

I + x' + .•. k ic :> x + I ::;:. ""23 + I (111.
2J " 3 ' l ' 12

• ? ... >- x ... TX ?~x
22

+ •.
11 22 . JJ' 11 12 2J
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eorresponds [he IR (A.,. O) of R (4) eomained in [he IR (k) of U(4).
The diagrarns D' and D".can be split colurnnwise imo what are caBed

elementary permissible diagrams (e. p.d.). :\ diagrarn is perrnissible when
it is of the form n' or D" with particular values for A}, A

2
, "'4"¡j' k¡ satis-

fying the eond i[ ions (III. 1) or (I11 .2) as [he case may be. and is an e. p.d.
if it cannot be further split columnwise (mo [Wo permissible diagrarns. The
foll=ing are aH [he possible e. p.d.:

• x. , x • • xx •1 2 3
Y ya

a

, x a, , ; X x a a, , ; X x a,, 5 6
Y Y Y ya
a b b b b

, ; X a a, , ; xx. , x a,7 8 9Y b aa a
b

, ; xx. , ; X a, , a a,10 11 12aa a b
b b b

• a a, • a a, • ; X •1J " 15b b b b. Y
e e z

Spliuing the diagrarns D' or 1)" ¡nto e. p.d. can be done 10 several
ways, bur we split thern io a unique way by making it a conventioo [O include
a non-perrnissible column in an e.p.d. by adjoining to the colurno the possi-
ble colurnn nearest [O it as we go from lefe [O right in the di.agram. For ex-
ample, the diagram

xxaa
aa

15 splir as
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and not as

The diagram D'
and so on where

SyamaJa Df'vi

xx. aa
aa

x a x a

a a

splits incoql e.p.d. of ,he form ".' '1, e.p.d. of ,he form,
2

= [.!-m,l. '1 = min (m -2q.m l.
2 J 6 "S 1

= m - 2'1 - '12 8 J'

where

= [+(m,-q3l]. ".

[+(ml-q6l]. '1" = ml-2qlo-q6'

[+ (>:" - >:" - 2'1, - q. - q. - '16 - '17 lJ .
= [+(>:" - >:" - '17 - '1" 1J ' '1" = +'"

(1!l.3 1

and [q] denotes (he integral pan oí the number q. The diagram D
II

splits
into q' e. p.d. oí the form r . q' e. p. d. oí (he form ~ and so on where q~

1 1 2 2 I
is ob,ained by serring in ,he express ion for q. in (IIl.3 1 xI = O. m = xI .3 1 23

and '11', = 1 •




