Invariant differential operators on Schrodinger model for

O(2n, 2)
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1 Schrodinger model

(m, H) : Schrodinger model for the minimal representation of O(2n,2) 0 000
0 Kobayashi-frsted-Mano 0 0000000000000 [1)[2][3][4]0

G = S0(2n,2),H = L*(R*! |z|"'dz) DO O

g := Lie(G), U(gc):universal enveloping algebra 0 0 0O O
goodouobooobbbbooooad

D(R*~t — {0}) N End(H>®) D dr(U(ge)) 0000

(O 00 0O D(M):differential operators on manifold M,

H>:C* vectors of (m,H)O O O0O)

M=R*1—-{0}000 HO GO subgroupd 00O

MOO A-0000000DOO0O0O0O0bOOOOO

D(M)H .= {D € D(M) |Don(h)=n(h)oD Vhe H}

Remark 1. H=GUOOOD0ODWM)?=CO000

Remark 2. 00 0 HOODOOOOODOODOODO multiplicity free0 0 OO
D(M)? 0 commutative 00 0O

Question. If D(M)"is commutative, find generators.
gooobooAFbOOO0bObDbOOoboDboonog

Ky =1 x SO(2n —1) x SO(2)



Ky :=50(2) x SO(2n —2) x SO(2)

K =< K, Ky >= 50(2n) x SO(2)

K;:= K NKy=1,xSO(2n—2)x SO(2)

Remark . H = K, K7, Ko U 0O O O multiplicity freed O O O

2 Differential operators on M = R*"! — {0}

Schrodinger model O 0 D0 000000 O0OOOODOOO
A
10 n—1 0

T
D, = SA-ZE— -
! Tt 4 2 81’1 2 81’1

) d0\>
D= 3 (vgy )

1<i<j<2n—1

) 0 \>
pi= 3 (o)

2<i<j<2n—1

o\’ )
0000 A= Z <8xi)’E: Z xia—%DDDD

1<i<2n—1 1<i<2n—1
gooooooooooooooooooooobooooooo

D(M)52 > D(M)X1 > D(M)X D(M)Ks > D(M)K2 > D(M)E.
000000000000 D, 0000000000000000000000000000

3 Kjand K-invariant differential operators on M

M=R*»1!1_-{0}000000000000000O0OO0

R x 5?72 5 (r,w) — rw € R*"1 — {0}

R=LxSO2n—-1)x L,O0O00O0OO00O0O0 ROODO #0000 M O natural action
goodoooooobobbbon

Lemma. D(M)f = D(R)* @ C[As]

(000D0As0D00O S? 20 Laplace DO 0O

D0O0K, = Rl x SO(2)0000D, 0000000

2



D(M)¥t = {P € D(M)"|[P, D] = 0}

oo, 0bddooogoooooooon

4Dy = |z|(A —4) =1 (%)2 +(2n—2)2 —dr4+r71Ag

=r 19?2 +ar 'O+ br +rtAg

00000=rZ,a=2n-3,b=-40000

goooooooon

Theorem. D(M )51 = C[Dy, Ds]

goooooooo
000000a,beCO000,A=r"10?+ar'0+bre DRT)ODODOO
0000 adA : D(RY) — DRY) O (adA)(P) = [A,P] = AP — PAODODOOOO
gooooooood

Proposition. If b # 0, KeradA = C[A]

Remark . b=0,a=+1 00000 KeradA = C[B.] 2 C[A| 0000
O000By =r 20+ 3(a=1),B.=r39(a=-4)0000
00O0DWM)RO00 PO P=3Y ., PAL (P e DRY) 000000

(Do, P] = 0 < [A, Py) = 0,[A, Pj] = [Pj_1,r Y], [Po,7"1] = 0
O000000MmMO0n Proposition 0O OO0O0O0O0OOOOO0O

Corollary. D(M)X = C[D,]

Corollary D 00O OO DO OO DO O Schrodinger model O K —finite vectors 0 RO OO DO OO
ggdd

LA(R* 1 |z| ' da) kO Do seni<a Was

0000a,leN,I<a0000 W, = f,H(R»HO00000000f,(r) = L232 (r)rle?,
HY(R?~1)0 [0 O spherical harmonicsd L® O Laguerre polynomial 0 0 O O

4 Ky-invariant differential operators on M

W=Rx (R*"2-{0}),V=(R-{0})x{0}00000
M=WwWuvVioOooDooowd MO open dense subset 0 0 0O O



00000000 D(M)ENE2 5 D — D~ e D(W)E2 O algebraic injection 00 0 O
gowiodoobboboooooo
RT x (0,7) x S?"3 3 (r,0,w) — (rcosd, rsinfw) € W
guddouoboobobbbboooooooouoooon
Dy = Ao+ rsm29A52” s, D7 = Ay + é?igeﬁs%*’
00004 =7 (2)°+r 1 (2)°+2n—-2) (2) + 20— 3)r1c(0) () — 4r,
A, = —rcost (m) + 2sinb ( ‘9) ( ) + r~tcost (3)2

+r71(2n — 3)(sind) ! — sinb] () + 4rcosd,
c(@) =cosf/sinf OO OO
D" x (0,7)) = {Q € DR™ x (0,7)[[4o, Q] = 0,[4;, Q] = 0}
guoodoooooooobobod
Proposition.If Dy(R* x (0, 7)) = C[Ay, A1], then D(M)%2 = C[Dy, D, D3]

Ooon
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