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1. Introduction and suamary ot results 

.. 
In the tirst part ~t this study /1/ ~eferred hereatter to as I;we 

described a general method for constructlng irreducible *.representat
ionsot Lie superalgebra'; B(O,n) starting with ghen tamilies t~n)l 
of linear. representations ot these algebras in teras of linear ditte. 
rential operatora on ".Taluea C~tunctions •. In the present paper. 
which ia a direct continuation ot It the construction ia'pertormed ex
plicitly tor the tUily I.n..( 1)1_ f.!l.: atE-1ft J .t linear representations 
ot B(O,1) on tile vector space c"'CIt+)S ,,2. The notation aDd ba.ic de. 
tinition. introduced in the first part are uaed without reproducing 
th_ here. 

The results can be summarized as tollows: 

" 

(1) A one":parueter tamily n ot non-equiTalent irreducible .. _repre_ 
sentations ot'B(O,1) in teras ot unbounded operators on L2(a+)se2 was 
obtained. Each representation 1C .~E. nequals o.~~,1):I(. for soae _ 
X~(-1/2,oo)'\{O},~~being a.a..invariant subspace of ~(IR+).e2,~_ 
L2(1R+)~ e2 , in addition'~Hhas non-degenerated vacuua. 

(11) The tallily n is complete in the following sense: if-x'elR'io!. 
3;' 18 a subspace ot C"'(IR+). e2 whose intersection with the vacuua sub. 
space is non.trivial and it 1t1~.a.tt,~!tj1 is an irreducible It.represen
tation ot B(O,O. then n.' is equivalent to SOllelten.· 

(111) For each 1tE n and all eleaents SEB(O.1) satisfying z-s* the 
operators 1\:.(11) are essentially aelf_d3oint on:l) • Particularly. 
thia hold. for .-iX3I1:' i'Yk' where 13k' Yk.k-:t1. tora the Racah baaJ.a 
of B(O.t). . 

(1v) If 1t'. is restricted to the even auba.lgebra sp(2.1{) "'slC2.1R) of 
the unique real fol'lll osp(1.2) of 1'.<0.1), a skew-sy_etric representat. 
ion ~ of sl(2,R) is obtained that equals direct sum ot two irreducible 
akew-aymmetric representations of sl(2.1R) on L2(1R+). Each ot these re
presentations is integrable to a unit'!lry irreducible representation 
of the universal covering group of SL(2JR). 

I 
~ 

The problem was recently considered (starting with a t ..ily ot 
linear r?resentations of B(OtO equivalent to ourl.n!1)j) by MvltuDda 
et al./2 • These authora stressed the importance ot specifying care
tully doaa1ns ot unbounded Bilbert.sV1ce operators which arise tro. r "formal" difterential operatorsA(B), seB(O,1). ~hey also corrected 
some erroneous conclu8ions ot an earlier .tu~ 131. 
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The -Schredinaer description- ot Ret.2 is in taot identical with 
our taaily n and so are the representations ot oap(1,2) used by D'Ho
ker nad Vinet in their study ot dynamical sy.aetries ot Dirac 8Onopo
le /4/. On the other hand, the results (ii) - (iv) are ne~as well as 
the approach we used. Its advantases beco.e apparent especially when 
the case n-2 (and possibly 0>2) is.considered tor which the eubalgebra 
ot sp(2n,~) that leaves invariant the vacuu. subspace is non-trivial 
(ct.1 Le... '.1 and Proposition '.4). construction ot irreducible 
__representations ot B(O,2) based on this approach is in progress. 

2. Specitic teatures ot the case n-1 

The operators n.(1) (I). il,>(z), .~B(O,1), :ttE-IR, are ordinar,y ditte
rential operators OD Coo(II.+)8 e2• The explicit tormulae tor 

'XJk:-JlX(ltJk)' 11 :-Jl~(Yl) 
read /5/ 


d2
,.. 2'" d 1 i(2 ~ 
1_1 - ir , _1- rrr + ~ , - 1(- dr2 + :2' - :1S~,)_1 X1 1 11 r r (1) 

'"" - d ~ Y_1- eraD 0"2' Y1-E(rrSo'2 _i pQIII5'1)' 

Sere e:- ex,(11t/4) and 15'1,<12,15", are the Pau11 .atrice•• The BiD8le 
Casimir ele.ent ot B(O,1) 

k2:- 2xt1 -flt11'X_1_1!+ [Y1'y_ 11 
is represented by 

"" 2 1K2:-n.~(k2)-(21t - ~> I 

Let us denote the components ot any ¢EC""(R+)'at~2 by (~)d,'~- t1 

<t>. f.(q,)+,(~)_j, (q,).,.E Call(JR+), 

and introduce matrices 

<:S(~):- ~ (6"1-1112)' ~- :t1. 

Then one bas 

(~(aI)<p )ra- GQ/~ (CP)" , (d"~)(l - (3(<f»~ , ()(,~- ~1 • (2) 


As baa been shown in I, the relevant operators are 


2 

The solution eltp(_r2/2)r()(~ belongs to C<lO(fI,+) tor both d-!1 and thus 

v. {".(+) w(-)} ("1«(1» (" 2 oC~at- '.t':x" Lx. 11n' T«. d. (r):-0d,-f,.exp( ..r /2)r , (5) 

i,."dimV~-2. Hence, the tinite degeneracy ot ..cuum (PDf condition) 

is auto.atically fultilled. 

Ot the conditions (I-,.','.4a,b) which dete1'lline the vector ~A 
only the tirst one, i.e.,'iiw'-))If;..' makes sense tor n-1. By using (4), 
one tinds 

np~)-«l~+ ~) p~(3) (6) 

and thus a vector rJ!ev~ tulfils nP-v\)! tor some U30 itf lJ!- 'f~"), 
X~- ~ or 1£- IJ!;;.), X~~ • As no highest weight occurs tor n-1 and 
by ~. (6) the eigenvalue 11 depends on ~ cnly, we hereatter write I.J!~ 
instead ot~. Consequently, the necessary conditions ot I-Sect., 
are si~plitied as tollows: 

2.1 Proposition: Suppose that tor a given 'f.~1R there is a~-invariant 

subspace 0,.,c. c""(IR+) SI ~2 tulfilling r.2lac.C\ V't " [O} and let n,j( ~ Zl~ be a 
~-representation. Then 

2:.,- QJ ( p~)- f (iJ..)k ~x.: k-O,1, •• ~ 11n (7a) 

where

j P~+) xe-(- ~, co )'to} 
(7b)cp~:- { p~) 

aE(-ql, ~),{o}. 

Proof: With the help ot 1. &,,&-1-2n one easily verities by induction 

3 

- n -1/2 - .... \ , ,.. ,., 1(- -.1a:- ~(a1)- 2 (Y1- iY_1)' n:-~~~(b1_1)- ~la,a J; 

substitutina tro. (1) yields 
.. a- E2- 1/ 2 1:. «.(~r- ~ )S~(d),

a(.~1 r 

d2 ,., 1 2 ~2 ~ 
n- ~(- -2 + r + :2' - :1~G",).

dr r r 

The condition 'a 'f-0, which dete1'llines the vacuum 

then beco.es 

d Gl.9f .Ilrr + r - r )(:d~ - 0, a(-t1. 

(,) 

(4) 

subspace Ya...._V1C ' 



that tor each monOllial Min a.,'i'holds M'f3tc;[(a~k'l'~: k-o,1"'~in' 
'l'he reaeon tor excluding the values ll(.0 and;lt. :; ~ tor l/IiIt.';q,<~) is as 
tollows: tor K.O the operators a,;· equal direct sua ot two identical 
Scbr8diDier representations ot the canonical commutation relations, 
which is the caee we are not interested in (see the discussion in 1_ 
Sect.2). It ~. :; 1/2, th.n by Eq.(6) one has tor aD1 scalar product 
on ~ UDder which .QiC.~0) 'bltC0Il88 a ~representation: .-tPl)·o and, in 
view ot af~t).o,the representation would be trivial•• 

,. Construction at i~educible ~-representations 

According to Bq. (1&), the 80Ught domain ~ 18 spanned b;r funct
ions_ 

<tk:·ra':\t)k ~. (8) 

For get't1D1 ,the functional dependence rH ~(r)
2 

notice that Eq.(,) 
yield8 tor any q> II {(<P)+' (<P)J €I C""OR+) <lU:

(.*'4» ,;. _E2- 1/2 ( d _ r + at )(4))
+ Or 1" 

(;-4» • l2-1/2(~ - r - ~ )(cp) • - ur ~ + 

--On the other hand, by applying f'unctional 
polynomials (Ret.6,§8.911) to functions 

i!d.) (r):. ct)r"'+1/2exp( _r2/2 )z{Q() (r2). 

one tinds 

(9&) 

relations for the Laguerre 

1/2 
c(o(,)·.1 2kl ). (10)
k • lr.t.I+k+f J 

(d - d.+~/2 ~ r)t~o!.)__2(o(+k+1)1/2t~",+1), 
( 9b) 

(~+ ~+~/2 _r)t~d.+1)_ 2(k+1)1/2t~:~. 

Considsr the first ot alternatives (7b): ~~-I£~+).'X.E(- ~.CIO)"{O}. 
CompariDi (5) to (10) gives . 

Pi/t-4>O. (r()(:'/2) )112po ' Po:_tt~,-1/2).0}; 

Eqs~(9&.b) then yield by induction 

...... k( 1 1 k+1 k )'12 +) ( 11) 'f'k- (rn) '2'r(lt+ '2' + [-r]) ['2']1 lI'k k-O,1 •••• 

+J For an;r ~ (x) denotes the largest integer that doe. not exceed x. 
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with 

('If.). 	 ! (x-1/2) L (;It) s (~1/2)} (12)P2k- P2k .- ~tk ,OJ, lI'2k+1. '2k+1 r- to,-tk • 

.. 	 Clearly. the func't1ons lI'k also s:paD ~ (~:» and we 8hall see when 
considering the *_condition that working with 'k instead ot~k has so
ae technical advantages. ' 

By a~.~k+1 and (11) one hu 

(1:5&)"''''k • E dk+1'k+1 

with 
1/2

Ilk. ~(:l():.(k+(1_(_1)k),..) • 	 (Ub) 

'or a~ we 'get by induction wlth the help of ta,i·S- 2n, [n,(a-)l]. 
l(i.)l and Eq.(6) 

a~k • 2k~2k_1' a~k+1· (2k+2~+1)~2k' 

whence 

(Uc)i'k • is dk'k_1 • 

!low when the action ot operators a. ~* on the vectors spanning 
the do.a1n 0(i'~» 18 known, algebraic lrreducibility of .o..M.~9(~> CaD 

easily ,be proTen. Ve have to verity that to each ~ II tAo'O+ '•• +1:(1'1 ' 
tJ.,-IO, there exist operators !.s~u.(&';a·) such that<\>-TPO' 'o·Sf.. 
Exlstence ot T dlrectly tollows by Eqa.{8.11). turther (13c) ylelds 
.~~ K 	 ~ ~ a 'f' • ~E d d _1•• d1'0 aDl1 thus S .... a (notice that dk,""" k.',2••• ).K K

Next we have to Introduce a scalar product (.,.) on 'ii/I (If~» IlUch 
that the condltlon (1.3.9) holda. Aa has been arguedln I-Sect." auch 
a scalar product must fUltil 

('k.'l) • tk~k_l' tk>O, k,l.0.1 •••• 

How the condltion (1-'.9) is equivalent to 

(iFk"l) -(Fk''''l)' k,l.O,1 •••• 	 (14) 

By Eqa.(1,) these condltlons beca.e 

dktk_10k_1_l • dkikSk_1_l • 1.e. t k_1.tk• k-1,2•••• 

Ve thus .ee that Eq.(14)· is satisfied Itt there is a posltive t such 
that 

(Fk,Fl)·(Fk.lI'l)t:·tbk_l' k,l-O,1, ••• (15) 

5 
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Let 1t be the Hilbert apace obtained by coarlllt1Dg U(r~) ') undert "'ield u&( xU,(-;lt).6d ( ~\:r(-~). ed(-)a(·) _ a(K)G(Iat)••(....,u:p(-It)
" - k k -.IfJ k-1 k k-1 . k ""I k ' . (.,.)t and let tt<i) be the repreaentat1ono.ltr-.a{!~.» regarded as a 

Hilbert-apace representation on 'It' espeoially we set·~.. ~O. Clear- k.O,t, •• J siailarl7 ur.(-Xl'~-~. i·(~)UF~-X)•• 

17. one has !h...in reBUlts ot this s.ction can b • ...-arisad as tollows: 

(t) _t
It'll( • Yt 'Illt't. t)O, 

Yt beiD,g the unitary asp ot ~t onto ~IiYen by 

Vt'k'· ,t 
-t/2'k ~ 

Hence, it is sufficient to consider the ca.e t.t only. The functions 
t~c() ,k.O,1, •• , form an orthonor1ll9,l bub in L2(IR+) tor eaoh c( >- t, 
which implies that t'k};:O is an orthonoraal basis in L2OR+~ e 2 for 
each,at)-1/2. Thua ~t can be chosen as L2(R+)Se2, th1e choice be1D,g 
unique up to unitar,y aaps. 

The above considerations concern!D,g the choice ~.1t:. t~) can be 
concluded as f0110_: for each ';)()-t/2. X~O. the linear representation 
.Q:/t 7 i eld. IU\ irreducible representation "1c on L2 (lR+) (&C2 with do_ 
• ain {F~~):k.O. t'.'}lin' fhe representation 1t;c satisfie. the if-con
clition (14) and is dete~ined uniquely up to \lIli tar7 eqUivalence. 

!'or the other choice ~:.'~~).X>t/2,'t"O. everythiD,g can be 
repeated step by step. B,y detiniD,g 

G~:):. !O,f~-X:o't/2)J, G2k+ G~~!t:. {f~-X+t/2),O}. <t6)G2k- t 

d~-) :.dk(-:/t), 

we find that for each'~<1/2 the relations 

... (-) -# - {-)G
aGk• Edk Gk _1' a Gtt· Eidk+1 k+t ( 17) 

determine an irreducible repre.entation PH of B(O,O on L2(lR+) S e 2 

with dO.ain {Gk : kaO.t ••• l1in• Tbe ~-condition (14) is sati.tied and 
any other Hilbert-space representation with these properties obtained 
troa~t-.0(ct;,» ,is \lIlitaril1 equivalent to f)i(.. 

However. the representations F.k~re in tact ot no intere.t as tor 
each X<.1/2 the representations P;;IC.' -n:)t are unitarily equivalent: 

f~. u~~u-t, U:· -1I(L20R+»Sd'2 • 

I 
.. '.1 Theorea: (1) Por each 91.> -1/2,ot~, the operatorsll"ls)~~z' 

se(o.O. tON an irreducible *-r.presentation 1tl(,ot B(O, t) on 
L2(~+). C2 with'doaain 0~:.tF~X): k.O,1 ••• ~specitied b1 Eq.(t2) 
and pr03ection E:. I(L2(1l+)ta(dO+~3)/2. In addition. 'iCx.haa non-dege
nerated vacuua +'.1... ). 
(11) Any two repr.sentations in the tamil, 

n:.f1G.:.'~H- ~.oo )'fol} 
are non-eqUivalent. 
(11i) The tamily contains (up to unitary equivalence) all the Hilb.rt 
space irreducible*-representations ot B(O.1) that can be obtained 
tro. linear representations.o..l.,'X.ell'{O}, and Whose_domain contailis 
a vacuum vector• 

3.2 Ruark: More expl1citl;r. (11i) states the tollowiD,g: LetItEIl'{Oj. 
0' be a subspace in e-o(~+)®C2 having non-trivial intersection with 
the vacuum subspace Y~ and ~ be a Hilbert spAce such, that'~ ~ and 
the operators Dx(S)t~/, SfB(O,O. torm an irreducible II'--re,resentation 
n!aO! B(O.1) on ~ with proJection Et. Then there is a unitary aap 
Y:L2(~+)Ii!)C2_ ~ tor Which 

1
I {Ylt«V- it ll)-1/2 

(18)7Ca<.~ 1 
Yrt;.IItY- 1t X(-1/2 

and i'. YEV- t or ~'. y(I_E)y- 1• 

Proot ot the Theor.. : (i) It re.ains to verity that AE fultils E0a~0~" 

and that tor each q,EQ)at hold. 

E.Q.ix)$ • ..o..x.(x)E¢ ( 19&) 

l" 
it x is any even element ot B(O,1), 

Ell;x.(Y)CP • .Cl.<lC,(1) ('1-E)¢, ( 19b) 

I 
 it 1 is odd (ct. I-Appendix). All these conditions can readi11 be ve

r1tied by usins Eqs.(12) and (0. 

(11) Let1tit.7I'<l'En'X,,~/J in view ot (6) and [n.l[ltk l_ ki..k, the aini
mal eigenvalue ot1tx(b1_1h~ nr2)~eqUalS X+1/2 and h.nce1C,Jt..1Cxl cannot

Proot: Er (12.16) w. see that up~_X).G~K). k.O.1 •••• i •••• U .aps the 
be equivalent.

doaains ot PK. and 11:_,", onto each other. Further, I4s. (13) and (17) 
(11i) By Proposition 2.1, there 1e non-sero 'f'~ in ~)r1'~a1'I4 'the al terna
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tive (7b) hold. tor P/~. Then Bq.(18) ensues fro. the consideration8 
in the beginnina ot th1& 8ection. hrther Bq. (19&) lIIpl1ea that 
AI / .of ",' .n -1tk(b1_1) cOlUlutes with .1$; then. by (18) n has the saae spectrum 
as~. i.e•• a pure-point spectrum with non-de,enerate eigenvalues. 
Hence ~~-lIJc::rk. "~:.VP~") it X>-1/Z or VP~-X it ~U-1/ZJ moreover. 

" .t\ I .
pk-o or 1 since E 1& a projection. F1llally, (19b) yields tor' 
at. ~(a1): i'~ :r~- ~/(I - il),~ and. by using (1S) and (13c). we tind 

, "I 1 I ~I I 

J
Pk_l.1-Pk. ke1,2•••• Thus. one haa either E '2k- 'Zk. ~ 'Zk+1-o or 

I F2k-o, i/~k+1e';k+l • Since 

" A (20)Ef2k- '2k' EP2k+l- O. 
A/ "-1 -:1 1 "".1the tirst possibility implies E - VEV and the second ~ -V(I.E)V .1 

4. Essential selt-adjointness 
A-

The it -property (14) means that the operator8 X"k:- 'lt~(X"k)' 
A "'$ '" "'~ ~ A w" w
Y~:-'1l1ac.(Yj) 8atiety .Xjk- -X jk• Yj - -iYj • i.e., iXjk• ~Yj are 8YJ1U11et
ric. By using Nelson 8 analytic-vector theorem 17/. we will now prove 
that these operators are moreover essentially selt-adjoint (e.s.a.). 

Hereatter only X~(- ~:OI)" to,! are considered and the nota.tion 
Aa _ "a(~):- '/t.~(a1) 18 used. 

4.1 Lemma: Let /\,Ap be . a ot p-th degree. p-l.2••••a 1II0nomial in '"a. ". 
Then 

11Z_F U2.li r(k+2lC+p+2). bO.l... • (21) 
'p k r(k+23(.+2) 

where 11.11 i8 the norm on '(JC. L2 0R+)SC2• 

Proot: Since ;(,.+1/2>0. Eq.(13b) yields d~~k+2K+l. For p-1 the asser
tion now tollows by Eqs.(13a.c) and the proof is tinished by induction. 

;'\, A "'... A~it one realizes that Ap+l equals either Apa or Ap••• 
A 'AA414.2 Proposition: It Pd is a homogeneous polynomial in a.a ot degree 

......
d. d-l.2 •. then _ach 'k' k-O,l ••• is an analytic vector ot Pd' 

Proot: One has 
d 

2 (r) 
Pd- I: Cl(r'-d •r-1 

where Aar)are the independent monomials of degree d. Let M:- max liI(rU 
then the est1lllate (21) yields tor any Fk• tx>:1.sr~2d • 

nd 1 1 
~ H~FkBtD, i: ~ ,Mt)· (t"'(k+2x+nd+2»'.f. (2dMt)n{r(k+21it.+nd+2~2. 
n-O nf n-O s-1 nl r(k.~+2) n-o nf r(k+2~2) 

8 

!hie series ie con~ergent tor a;py t~O it d~1 and tor 0 lEt «SM)-l it 
d-2, whence the assertion•• 

As b k : k-O.l ••• } is a total set in 'Je. we get by the Nelson 
theorem: 

4.3 Coro}.larz; It Pd - Pd' d-l.2. t~en Pd}s e.s.a. t in particular.
A "'. " 

this holds true tor'the operator8 iXjk• ~Yj' j,ke il. 

It ~ i8 a biquadratic homogeneoue polynomial, then the above pro
position implies that the serie8 

OC) 
n£ 1I~'kA t /(2n)! 

n-o . 
is convergent tor t«64M)-1. !hU8 Bhas a total set ot 8emi-analytic 
vectors and by the Nus8baum theorem /7/ Bie e. s. a. 'it II ~O. ~.n impor
tant eXample provides the operator 

A A "2 A2 ~2B ~ N:- -(%11+ X1_1+ X_ 1_1)· 

Essential selt-adjointness ot "N implies that the representation ~xot 
sl(2.IR)Nsp(2,l'l.).which is obtained by restricting 1St to the even sub
algebra ot the unique real torlll osp(1.2) ot B(O.l), is integrable to 
a unitary representation of the universal covering group ot 5L(2,1R) 
(see Ret.S). We eball return to this point in the next sect10n. 

4.4 Remark: the conclusions concerning integrabilityot ~and essen-
A

tial self-adjointness ot iljk can alternatively be obtained as tol
lows. Introduce a new basis in sl(2,1R): q1:-X1_1,,,,Q2:-(Xll-X_1_1)/2. 
q,:-(x11 +x_ 1_1)/2 - ib1_1 (see I-(2.,b» and set Qr:-1St(Q ). The Ca
simir element ot sl(2,1R) becomes (ct. Ret.9.5ect.II.2) 2(q~+q~-q~) 

~ 2 "2 ", A.' '" .I.and thus A:- -\Q1~2~2) commutes with Q,. Now Q,- in a.nd since Fit. 
k-O,l ••• are non-degenerated eigenvectors .ot~. they are also eigen
vectors (and hence analytic vectors) ot A. Consequently. 6is e.s.a•• 
which further implies that any operator i(alQ1+a~2+a~,). Br~IR. is 
e. s.a.l10/• 

5. Restriction ot #acto the even subalgebra sl(2.IOc.osp(1.2) 

Let ~ be the restriction ot 1l';o( to sl(2,1R). According to Eq. (19a), 
~ is reduced by the projection EaI(L2(1R+»Iit(~0+~)/2 : 

L. .,..(+) <D..-(-)
<3(.- '-ac. _-C~, 

the 'C~<II.). 0<.- t1 being skew-symmetric representations ot sl(2,1R) on 
L2(1R+) with domains ~~):- tt~--e/l2): It-O.1"'}l1n (Cf •.Eq8.(12).(20». 
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5.1 	~OPosition: The representation. ~~~) are 1rreduc1ble. 
'II (tt) "'(ot) .....(0() .....("')Proot: We bave to show that the .et 	~ :-U(X • 1, l' I 1 1)'

A(.) A (~) 	 - - -Ijk :- xjk l'0l1t. , has no invaria.Dt subspaces. B7 Eqs.1-(2.,) we see 
tbat ijk are hOlllogeneou. quadrstic polJ'Doa1al. in -a. "•• irreduc1b1l1
ty ot .cc.,:) can th. be ver1:f1ed with the help ot Fqa. (1" by repeating 
the arcument we u.ed tor prov1ng absence ot invar1ant sub.pace. ot 
t{u~. a.) 1n S.ct.,•• 

" 

5.2 Rs.ark: Let ~~~)CL2(•• ) b. the one-diaens10nal subspace .panned 
by t~tt- Cii/2). Clearly. each ot the doaa1ns il~) can b. .xpres.ed a. 
the algebr81c SUE ot subspace. ~~~) 

r'lo (ol) ~ 	.... ( "-) 
\Ok "' II!... 	 "'"k •

k-O 
the t(~--v2)are eigenvectors ot~("'):- ~~)(b,_,) corre.ponding to 
e1genvalue. 

At~ :-	2k.¥.(ld.I-~.' )/2 • 

SiDce the uxlaal coapact tNbalgebra u( 1) C .1 (2.,0 1s spanned by 
1b, • 1-(lI. .][.,.,)/2 (see 1- Reaark ,.2). the restrict10n 'r~)~u(1) ~ 
equals direct sua of one_d1aensional representat10ns of u(1) on ~~ ) 
that are uniquely deterained by e1genvalue. A~I/(k' !hie aeans that 

(I/() f l (~) • } 

" 

the lo-called we1&bt d1agrea of e~ i. ~k.~: k-o.1... • 

Each ot ~~,) 1s 1ntegrable to a representat10n ~~)ot GaSL(2,R) 
as the vectors t~~~2). k.O.1 •••• are ana~ytic vector. ot 

a<o(): __«1<"'»2.(1("'»2.(1<"-) )2)
11 1.1 .1_1 

alul tora a total .et 1n 1 2QR.). Moreover. :r;!o() 1. a un1tary 1rreducib. 
le representation (UIa) ot G on L2(&.) w1th the tollowing property/11/: 
let I be the 81mpl, connected subiroup ot G whose Lie algebra 1s u(1); 
then t<':)rl ~Uel.1 dir.ct .ua ot UIR's ot I. on '.t~<i), .ach ot thea be. 
illl unique17 determlnecl by the e1genvalu. A~~. In tact. """1ft and the 
UIR ot ( Oil 3C~cl)1S equivl'llent to t .... exp(1t·.>.t)t). ttlft • 
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J)naHK II. , faBJIH 'leK M. 
HenpHBOAHMbie * -rrpegcTaBneHHH cynepanre6p JIH B(O, n) 
c KOHe'!HoKpaTHo BbiPOJKAeHHbiM BaKyyMoM. Pe3yJibTaTbi 
AJIH B(O, 1) 

06l!IHH Me Tog IIOCTpoeHHH HenpHBOAHMbiX * - npep;CTaBJieHHH cy n ep
anre6p JIH B(O, ll) , npeAJIOJKeHI!biH B nepBOH 'laCTH pa60 Tbl, npHMeHH
eTCH K cynepanre6pe B(O, 1). Tiony'leHo oguonapaMeTpH'le c Koe ceMeH:
CTBO I1 He3KBHBaJieHTHbiX HenpHBO,[\HMbiX * -npegCTaBJieHHJt C HeBbJpoJK
geHHbJM BaK~YMOM . 06nacTh onpegeneHHH 0 17 K<V<.noro 11 ~ II nnoTHa B 
L 2 (R+) ~ C H ,t~JIH Bcex 3JieMeiiTOB z G B(O, 1), TaKHX, 'ITO Z= z * , 
orrepaTOPbi 11(z) B CYl!leCTBeHHOM caMoconp HJKeHbi ua o6nacTH 0 17 • CYJKe
HHe 11 na '!eTHYIO noganre6py s t(2, R ) Bel!leCTBeHnm"t !PopMhi osp (1,2) 
cynepanre6pbi B(O, 1) HBJIHeTCH npHMoH: CYMMOH p;Byx a iiTHCHMMeTpH
'!eCKHX HenpHBOAHMhiX npegcTasneuHH: s f(2, R) B L 2(R +), KOTOPbie HH
TerpHpyeMbi B YIIHTapHbJe HenpHBO,[\HMbJe npep;cTaBJieHHH YHHBep Canb
HOH naKptma10111ei! rpynnbi SL (2, R ) . 

Pa6oTa BbmonHeHa B Jia6opaTOPHH TeopeTH'lecKoH: IPH3HKH OlUIH. 

RAep~X HCCneAOBaHHA, lly6Ha 1985 

Blank J. , Havlicek M. EZ-85-160 
I r reduc i ble * - Represen tations of Lie Superalgebras B(O,n) 
wi th Finite- Degenera ted Va cuum. Results f o r B(0,1) 

The ge neral method of con struc ting irreducible * -represen 
tat i ons of Lie supera l gebras B(O, n) presen ted in the first 
part o f th i s study i s a ppli ed t o the supe ralgebra 8(0,1). 
A one- par ame t e r f amily II o f non- e quivalent irreduci ble * -
r epresentat ion s wi th n on- dege nera t e d vac uum is obtained . The 
domain 0 17 of each 11G II is d ense .in L2(R ~ ~C 2 and f or all ele
men t s of 8(0, 1) satisfying z = z* the oper a t ors TT(z) are e ssen
tially self-adjoint on 0 17 • The res t ric t i on o f 11 to the even 
sub algebra sf ( 2, R ) of the r eal fo rm osp(1 , 1) of B(O, 1) e qual s 
direct sum of two skew- syrmnetric i rreducible represe nt a tions 
of s((2, R ) on L 2(R+)that are integrable to un itary irr e ducib le 
representations of the univer sal covering group of SL(2, R) . 

The investigation has been performed a t t he Lab o r a tory 
of Theoretical Physics, JINR. 


