O(p7 2) D/ N & R DOFE Sy e n*

FRS: « HEEATIESEET  /RIRAT (Toshiyuki KOBAYASHI)
FART: « HORATaEZEdT HE T (Gen MANO)
Research Institute for Mathematical Sciences,

Kyoto University

toshi@kurims.kyoto-u.ac.jp gmano@kurims.kyoto-u.ac.jp

M=

O(p,q) (p+ q1ZEE) Ofvh=2=% U KK 71T RPTI2 Ok C Lo Fr
SSBEMN SR D E UL N2ER L2(C) ® ETEBRT LI LN TES (EHA), =
DETMIAZ T VI T 4 v 7 D Weil £38L (oscillator #&Hl, Segal-Shale-Weil
FKHLE L XIEND) O Schrodinger 71 &% < ORI Z L ORMEHRTH 5,
Weil #3810 Schrodinger €7 /L Cld, Siegel A REO iR E 52 261, K
BWIZIE Fourier £2# & L TIEA L, 612, ZHUIEFEHA~OMITER TH 5
Hermite HOBERMEL L THOND ZENMBN TS, ZIUTHSE T HER L
LT, Zo@mfao%Tid, L?(C) I2EB L O(p,2) dfvha=4% U £HIZoWN
T, IKfE) wh DXk dhha=2 VIEHFETRINDD, £ 0(p+2,C) oH %
B FEOIFNT RN EDO L 9 RIBETEMT 200 % BERICIRET 2, 2 b D
B AROBBEEIIER Ny e VBRI Lo TFERrEND (EE D, EH# B), Zh
D OFERORER e GE L LT, A2 5T % Fourier-Bessel 2240 )i /A
X Weber OFE ) AAUTHERINZHT LW E®A B2 6D (B C),

B R
1 [FC®HIZ
2 o E D FO[FED B

* R FRERESTI IR IS T 2 PR R & TR Il s L OFHE 2 M LoFmiglr) 2004 48 4 9 H~8

A 12 B (BFERERE - H LIETFR) (2361 2850k

1



3 O(p, q) DIBINKBD Schrédinger €T )L 6

4 O(p, 2) DIBNKBIZHT DN A 9
5 REEARIIHT 2L 12
1 [XLC®IC

= ORFCIE. REMEAEE O(p,q) (p+ q 13%) OWNEBR 7 0 L £F A4 5.,
BT, g =2 OWADHIEBIL, Z0 U KK o(p,2) D (5T O(p, 2) DHEEERSY
SOo(p,2) D) Y = A FREERKEY =4 NEHOBEMTH D, ZORIUTOVT,
U —BEO(p,2) D=4 VIFAHEB LU, R LRORIE 5 2 HHiIMERFH ORI AR
Zintld %,

W% BT 272010, v T LI T 4 v 7 BE Sp(n,R) O BB TH D A X T L
25 4 v 7 B Sp(n, R) @ Segal-Shale-Weil 3 w # BT = Lo LE S, ZOXH
Ik A 2L LW H 0 | EREAICHZ OFRDR RSN TNDER, T2 TIHRFIC ©
b~y N2 L2(R™) 1258819 % Schrodinger €7 /L& BV FiF %, Schrodinger €
TIVORHEE FRENIE LD D L

1) £EBIZER - NBIEfECTH S ;5 2720 L2(RY) Th 5,

2) BEAMK Sp(n, R) 1XBIEZER] L2 (R™) \SAEA T 548, 24K R™ (CVEM9 2 DI Siegel
TSR BE P 7200 Th b,

3) wx PICHIRLCHLEERNTHD, PO L2RY) ~OERIL, Hic, FTBEE 7—
SO = VB LA FIEICEID B2 b s,

4) U —8 sp(n,R) OWHER dow 13~ 2 BOMSTENFETE 2 b b,

5) & DHEHI7e Tt wo BFLEL (PIZxid 5 [Kiix) o), ®Isd 2 L2(R™) OZH: w(w)
IIAERYIZ Fourier ZH#TH 5,
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TR D A TE TS (B 21T [16]),
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Np=gq=40REICH/NREAZHERLT-OBKRYIT, Fil T, Binegar-Zierau[l] 73
Kostant OEpiEZ —#K D p, (> 2) (LR LTz, R CRBOHIRFEBOET Vb LHFE
AEnTWD X SL(2,R) ®BAREEO 0-lift & LT Huang-Zhu [6], HEEMT
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(C BoOBETH 5)Sp(n, R) O Segal-Shale-Weil & B Schrodinger €7 /L & & g L |
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22— Uy REEFE O(p — 1, — 1) x RPHI=2 374K L2(C) A+ 5, 2ok &,
O(p—1,q—1) x RPTI=2 %G e MR /3 it Pmax 1 Siegel H R o BEICAH 2 5
HDEEIEMS, 20L&, Pmax RSl LA (C) IcEn X H o= VIERFE L L
THEHTDDEA I M?

HAREE ST g =2 DHAIIOVWTIOMEEZHR >, 20L& &, #C X >0
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Ry x SP72x 8172 5 C, (r,w,n)+— (rw,rn) (2.2)
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ZTZIEED (p+q — 3) ROWHERX O 123 LT
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FOETFAEEZTND ENWS ZETHD, Dvorsky & Sahi id [2, 14] T, AX L7
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F VKBTI GEICHLTHHEHATED, Z0Xo12, IV —KoGAIZR LT
BHVNEBLS L2(C) &5 O BIBZEm LIc BB TX 5 - LAVR S hi,
FFAIZONT, BEG BEOY —8 g 35 L2(C) L LTV B 00 % TR E S,
EP. IERED, AR (3.1) I D, eo,- - eprgo1 & RPTE OEERE &
L. B ; 21T ER LT 5, £

1 (1<j<p-1)
o
¢ -1 @<j<pt+qg-2),
N;:=Ejo+ Ejpiq1—¢cjEoj+ejEpig_1; (1<j<p+q-—2),
Nj=FEjo— Ejptq-1—¢€jE0j —€jEpiq—1; (1<j<p
E

= Eoptq-1+ Eptq-1,0

EEDD, g DEVIIERE

p+q—2 p+q—2
e = Y © RN;, n™:= Y RN;, a:=RE,
j=1 j=1

TED, G OFDHEZLTOLIICELRT D
My :={g€G:g-e0=¢eo, g-€prq-1=¢€ptq-1} =~ O(p—1,¢—1),
M7= M_Tax U {_Ip+q} ) M-Ii-nax = O(p - ]-7 q— 1) X ZZ;
A :=exp(a),

Nmax = exp(nmax),

Nmax .— eXp(nmax) .

ZoLE, ROEHSFEBLT

p+q—2
NS SR oxp( Y byN) e (b, g
j=1

AR M N [ OEEREE O(p, ) x RV LA Ch % = L isbind, Lo
T, BARROEEMR M Nmax ¢ G ITFBICIE A~ &R (3.1) I2fii/e 5720, (3.1)
ORIOFE®RIE, O(p— 1, — 1) x RPTI=2 }Nfg) —~ v 2—7 U » RZEH Re—ha—1 %
REBEETH D OIZx LT, O(p, q) 1T E Z > RP~19=1 ¢ Mobius BHEEIZ 22>
TWHZLEThs,




REV T MRS LR 55 1

Prax . [mox ANwax

BT A, Pmax FAX S LT 4w IRE Sp(n R) @ Siegel B3 HE & FHEL LT
(] %%f;ﬁ‘o ol BELR

M_IilaXNmax C Pmax C G

CHILC, =4 U B m & MPaxNmax jp, Poax (Cfiiid 5 = L

p—4q

T(—Ipyq)h = (—1)"2 9
w(eP)p(C) = e EF tp(e7C), tER

EEFRT D LKV EBICER TE D, I 2O Prmax

Mpex Nmax T o et (t € R)

THREND Z 2BV HZE 9,
=B RH A Pmax ), G~ D X O ITHEE SN D AR 5 72012, Gelfand-
Naimark 47 fi#
g = nMX @ a G mT* @ nMAX = pmax g phax

ZHWSD, 5L, GOERB miE, BEIZEH > T\ s Pmax EIZINAZ T X € n™2* Of%
BFEB dr(X) &5 2 ERES NG, 20D, Be & O #2h2n Euler (A%,
Laplace fEHE & T5, 2D,

C i + 4 C L
1 ac p+q—2 8<p+q_2 )
0? 0? 0? 0?
O := 4+ — e — e .
act G ¢ 0y 1q-

X € nmax A AT X = P 0N (b € R) ERT L MR dr(X) 1,
[11, Lemma 3.2] TIRO X HIZHZ ATV ¢

p+g—2 ptyq p+g—2 9 p+q 2
dn( D biN;) = V=1((——— — E¢) Z bjz G " Z biej¢i)te)).  (3.2)
j=1
ZZC, dr(X) X, L*(C) ® Schwartz ¥ DZER S’ (RPTI2) ~DHLDIAA
L*(C) — S'(RPTI72) o) 1 apdp
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k- T, S(RPTI2) ITERT 2 ERFE & LTAR LT D,
WO TERFE (3.2) X BEOIERAFETH D, 202 LITEREE N™a (38 C [ZIXEH®
P BRI L2(C) IS LAMEI LAV 2 E &L TV 5,
LLEIZE Y, G LA(C) ~OERIE, g = pmax + n™ax (/iR |2)5 U T
o RE Pmax iR
Wy B dn(X)(X € n™a)

EHZHZEICE o TR T A ZENTER (I G ORBIZEDD Z EIZAYT
v s GERIE [11] 2,

FHHEITIX. ¢ =2 OHEITY —& 0™ OHEN dr O Iic, KV EHERICH
G O L*(C) ~DfFH %, B aXE W TEX T,

4 O(p,2) DWBNRBICHT DT

IR, ®iZqg=2 EET D, ZOHE, # CIXARIC ZS>OERER Y
C=C,uUC_
WZaBET 2, 22T Cr:i={(¢1,-+,() € C:£(, >0} THD, MUELE (2.2) b
Ry x P72 = Cy, (r,w)w— (rw,r),
R, x SP~2 5 C_, (r,w)w (rw,—r)
LBHRBIC D, JOEER TR, REREIT dp = 1rP3drdw VDT,
Zo L? 72/ L*(C) 1%
L*(C) = L*(Cy) ® L*(C-)
L EMSRT D, ZOEMSRIL. G 6 Gy = S0y(p,2) (G DHALILASGY) ~D 5yl
HI G | Gy IZkH&ST 5,
K% GoOmRKa 7  MEET L, 258, K~0(p) x0(2) THY,
Ky := KNGy(= SO(p) x SO(2))

X Go OREKR =37 MEIC/2 %, L2(Cy) @ Ko AR~ bvoZEf% L?(Cy )k, T
<o L2(Cy)k, 12 L2(Cy) OWERZEMTHY , UV —8 g MRS TEMFE L LTERT 5,
3O EK OV —BeDRLETEHE, 3(8) Ep>2201F - KETHD, 3(8)@rC D
ot Z & LT
Z = \/__1(Ep,p+1 —Epi1p) € \/__13(3)
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%E&é &\ LQ(C+)KO D d7T+(Z) O)ﬁ{ﬁﬂj
. -2, .

CHABNBDT, FICHR, Thabb, (1, L3(Cy)) 1 Go DR = A FMIEETH
B FREC. (1, L2(C_)) 12 Go DFAEY = 4 MIETH S,
t € Cloxt LTHIBEE my(et?) : L2(Cy)k, — L2(Cy)k, %

NE

me(e?) = Y~ (dmi(t2)"

n=0

TEDD, Lo drny(Z2) OEAHEDOY A hhb, Ret >0 2513, 7y (et?) i L2(Cy)
DOEFHERRICE THIESND Z L Bb5, o T, A {ry(et?) : Ret > 0} 138X
RITRIERZ 2 L. ZOPHOARITIE (3.2) 2 AVWHZ Licky, LA(Cy) mAR

AR ,
r 0 p—20 Agp-->

1927 4 o 4
THZbNDZ EMREND, 22T, Agp—2 I3EKHE SP~2 |d Laplace-Beltrami £
REERT,

HEFRE D &

dn1(Z)

- (4.1)

D:={teC:Ret>0}\2nvV—-1Z

EEFEL, DIZBWTEME exp(tdny (Z2)) = 74 (et?),t € D & BRI RO
THZE S, () TRP OFEEMZABEAZRT I LICLT, /A (] % (] = +/((C)
BB, Oy x Oy x D ORI K+H(C, 1) 2 TFORTERT S

—V2([¢[+]¢"]) coth & _p4 /
KHG ) = 2 Aty T L (BN )

72z sinh? % ’ sinh%
ZITC L(2) EH 1 ARy 2B (18] 2H)
I(2) = V=1 "J,(V=1z).

t¢2my/=IZ THY ., ((,¢) >0 ThoEWIFEND, BMEDHFHITL 5 sinh &
F0 TEHARVZ LITHERT 5. L(C4) ICEBLES Iz SOo(p, 2) Ohivh==2 ) RKBLE (1
FIRATHY) Ry () ICHRIE L2 b X, ZOEMRRMA AR E LTRTEZ RS :
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THE B (EREBOWAAR). t€ D THHEE, EAK n,(¢?) : L2(Cy) — LA(CL)
FROMAEB/TEZBND

(r () () = [ K (¢ C0u(dp((),  ue L*(04). (4.3)

Cy

B (4.3) DIRAIZSWTa AL FLTHEIS s b LEte DA D DNATHSE X, +
Zbb Ret > 0 247372 bIE, BE S tIcs LT, K+H(C,¢5t) € LA(Cy x C4)
ThHDT, 1y (et?) 11 L2(Cy) \231F % Hilbert-Schmidt {FfAEIC/R2 5, t 25 D DB
ﬁ’%ék%\(4$®ﬂﬁi%5mL%WT%6 Lo L. t € V=IR\ 2ny/—1Z %
B (4.3) 12 Ko BIRAZ kb u € L2(C)) kg, WX LTHsstIGR LT, Oy Lo L2
%ﬁ%m@é_&#ﬂﬁfééo
%ﬁBiEi@%ﬁueL%Qﬁ BT AR ARTH DM, u BEHRIEE LT
BEEICSLICAKIRARE EZ LS, Thbb, udids f e L2((0,00),rP 3dr) &

¢€Hmwl)kiof\
u(rw,r) = f(r)(w) (4.4)

DEICEEEESNTODHEAICONTEHREBOAK (4.3) #EBXELTAL Y, 272
L. HY(RP=1) 13 SP=2 Lowk¥kl(l=0,1,---) OEREFHFEEEOZER, 2F 0,

H(RPTY) = {p € C®(SP7?) : Agr2¢ = ~l(l +p — 3)¢}
EHObT LT 5, £ LT, Ry x Ry x D EORBEM K (r,r';t) %
26—2(r+r’)coth% b3 (4\/77)

I —_ e =
- T 2 Iy 349
sinh % (rr’) P=3+2 sinh %

K (r,r't) = (4.5)

TEAT D,
éz@mfi@jw/% 1T, b Ludd (4.4) O X 5 ICEHBES iU, TEE o (ef?)
— OB f(r) OB TEFICAREMICR TSNS Z L ThD, Thbb,

FEC. 4L, ufu(rw,r) = f()éWw), ¢ HI(RY), 5 HBE LTORE
(71 (e i) (rew, ) = /Q<K+r7'ﬂfﬁﬁ’p3dr (4.6)
MY LD,
B 1.y WEROERRTETHL. Thbb
my (€ P)my(eP?) = my(eMHF)  (ty,1, € D)
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V) REBIMEE X, EEECIZ L - T, BRI 250 H R
/ Kl+(r, s;tl)KfL(s, i ty)sP3ds = Kf(r, vty +to) (4.7)
0

LRI%ETH D, Zhix, Weber MFE5 (Weber’s second exponential integral; [18],
§13.31(1) /) & MET 5t #p) 70 A3C

o, 1 o’ + %\ (ap
—pT = — —_—
/0 e Ju(ax)J, (Bx)xdx = 307 exp( 4p? )I”<2p2)

(RIS D,

b REERAFRICHT AEILHK

Go D2 D TRER] JC wo &
. IP 0
wo = (0 —IZ>

TERT D, TDH&, wo i, FEFHMENT M™™A 2 A KRS

Ad (wo)n™e* = pax (5.1)

B9, Lo, BEG X Pmax Loy ICX > TEREN D, g € PPax (TxET 5
2=X V{EAFE 7(g) ITTTIZH 2HITH 2 T\,

Z OO AL L2(Cy) D=4 U {EAE m, (wo) OIS AREIRMICEZ S Z LT
55,

SCHETE wo (X e DFDLTE Z N T wy =e™V1Z LFEEDZLICER L, ¢ =71v/—1
Z (4.2) & (4.5) ITfAT D, Thbb, UTOREKE E#T 2

9 p=4

KH((, ) = K (G V1) = —— e VG 7 Juzs (232G 0)),

e

Kl‘"(r, r') = Kl‘"(r, r'simyv/—1) = 2(—1)_%_244(7“7"')_? p—3+21(4Vrr!).
5L, EEB ECORRGEE LT, UTORENSELND,
FE D. 1) =42 JEAFR n (wo) : L2(CL) — L3(Cy) &

T:L*(Cy) = L*(Cy), uw . K¢, ¢u(¢)dp(c) (5-2)
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BEINLENETBRIZT—HT S,
2) HL. u NEREAMBES ¢ € H(R) (I =0,1,---), I2&>T. ulrw,r) =
f(r)o(w) BABICERSBSATNS L=, Y (5.2) &, —ZEHOHES :

Ty: L*(Cy) —» L*(Cy),  u(rw,r) = ¢p(w)(Tif)(r) (5-3)
ELTERSNhD, T2T. EAE T : L2((0,00), 7P 3dr) — L?((0,00), 7P~3dr) I&.
@HE) = [ Ko (5.4
TEZEIND,
Ty %, B K (r,r') OFH 5 AEICIE Fourier-Bessel Z#TH 5 Z & ICHEE
ERAE
AU &5 ARESARD L2(CL) (C_ 13 o= V{EHFE m_(w) . L*(C) =
L*(Cy) & L*(C-) Lo =# V1EMFE m(w) ICPWT HAEHITE 5,
H% 2. BEDMNOEEE PN REMBN L CIOMHEKDLVIZT D LICT D,
= Ip+2 My (we)? =id BEHNDH DT,

%2 E (#2RK & Plancherel D2AR) . L2((0,00),rP73dr) DBESMMEAR T ((5.2)
B) %2 THH. vabhbL. T OFERRITEIC

T =T
TEZbND, EHIT. TIFRAZZYTHD:

ITullz2(cy) = lulle(eyys,  ue L2(Cy).

% F (Fourier-Bessel ZHIxt 9 2 # R, Plancherel D) . 1=0,1,2,--- &F
%, L2((0,00),7P73dr) LOESERE T1((5.4) BR) I 20142 VERETH
%5, Lizh-oT.

=T,
||Tlf||L2((0a°°)a“’_3dr) = ”f”LZ((O,oo):TP—?’dr)’ fe Lz((0,00)an_?)dT')
THbo

EE 2. RFHOERT ' =T 1%, BHak
f(r)rpT_s = 4/ (/ f(r')r'p?;3 Jp_3+21(4\/7“’—r”)dr'> Jp_3+21(4\/m)d7‘”
0 0
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LR%ETH D, Zhid, Fourier-Bessel ZHEOFRARX ([18], §14.3(3) &)

Fa) = [ (] Fo o) e
(AR %,

FE 3. Segal-Shale-Weil £HLOLAIZIL, T 3T A EMAFRIFXFEMNIC Fourier £ i
F Thv, RE (HZH# L Plancherel DAX) I[ZHY T 5 DIFRO L MBI FET
BH5

Ft=id,

Fix==4V{EMZHE,

(AT V7T 478 Sp(n,R) IZBWT, wo lZHIET HLiINi 4 TH5HZ &ITiE
BE15),
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