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SLOWLY INCREASING GENERALIZED WHITTAKER
FUNCTIONS FOR DERIVED FUNCTOR
MODULES OF Sp(2,R) AND NILPOTENT ORBITS

B B (TAKuYA MIYAZAKI)

HORERSL R B (Tokyo Metropolitan Univ.)

1. INTRODUCTION

IERY Siegel RABRITH L CTHBED Fourier B2 E2 5L &, X<AbNATWVWA L
91Z Koecher [RE (“ERIR LY EEME) L WO OB H B, ERIARIERLOL &
Tik, ARERRICBEL T, KB, & 5VIXEETRIZ: Whittaker HE (/NS BIER 4
REDMERSBEEOBEICET 2 —BRIE SN ZRBEKEH~ORHADOER) OBFER X<
R SH B, ZHIZOWTHIEEER (L) MENEET 3 hicik, 5L REK
ZERRCHOBRT BERZ LI SHERFASL TWARTIEWT 2w Z &8, LT

LiIdBEsh2, ZORTIX. ERIE IR RWEFRFIN Siegel REBRIZOWT, %
® Fourier B%ZE %2 5 L &, Koecher FEIZ Y5 X 5 RIEBHINE 90, BB
PO AR R o TOARL NS 2 L BT 5, KRV, wRE2 0 (5%
fiT#y72) SEFHFIRY Siegel REFERUZ DN T, *E%Té?%kl&;of\ ZHIXERRTO
FHH L TEREN S, Lie BOH 2 BELBNEN AT 5 BB L LTREASH
TEW, W52 THD, RECKHLTHIEFTIEL JVWEEOEEDBRIZOVWT
X, EVEETTERBEIIITORTWAEDT, 2OHIFLEZTINVERS,

2. BB KL2—KiLEINT WHITTAKER. RE%

EW&@tbéT(?.%2R) {9 € SL4(R) | tgJg=J = (0’ﬂ}<ﬁﬁ?6o
P C G % Siegel BUSWIE#L T2, B P=LxN,L={(.0_.) |meGL:(R)},
BEION = {n(z) = (?2) |z =t} L EINDB (Levi HE), BEIHEE N OIEB{L
ipa=F VB ¢ #—2BET S, LI N 2EHMLL T, 2EVHEALTVBER, =
L bR IR b= =7 VB ¢y © L NOBEILHBABOBERRS S L 2T, Thk
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SO(p) L&A & 5. EBIL. SO[) IE SO2) 7 SO(1,1) PVFhM RETH S,
b 5—2 SO(p) Pa=F Vg x EEL ., FEM R = SO(W) x N 0=2=5 ) 5%
n=x v EBEBRCERTS, ZOLE C® BEEOHBCTHERI

Cw—Indg(n) := {f : G — C | smooth, f(rg) =n(r)f(g), (r,g) € R x G},

(G DYERIZEBEN) % % . reduced generalized Gelfand-Graev &3ik L&

G @ Hilbert Z2f_EDBEH admissible H (1, Hy) B & D, GOBRa 7 NS
BEKE—DED, GDLie BE g, BRLE g=gr®C, 2E &<, (m, Hy) (ZHTHE
4+ % Harish-Chandra B (7, Hr i) 1IZ2WT, (g, Kc) IBED S E1E,

Why () := Hom(g k) (Hr 5, C°-Ind§(n)x),

PE2. “hE. 1w D—BLE - Whittaker EROZER], L ESZ LT 5, &b
T OWAERT., BN G Lo B TERES TOMMMEDHE AR LERBEIC2 5 FEH
T-HbhoRAbD%, 2T,

C~°Wh, () C Why ()

LELZERL, Iz, T DREHE K2 — L &Nz Whittaker EEHNZER, L X5, Z
I EREFE VIR, GOESEE A= {a = diag(ar,a2,07 03 7) | a1, a2 >0} T
a1, a3 & o0 ERBETZ A, EWNI&SIITT D, Cartan-Iwasawa BDf#, G = R-A-K
SO RN DD T LITHER,

3. REUCHTIEBEFHEL HEDIRA T

QEHTCHEALE L I RRBOBEORHEE L<FARDZ LITX>T, 7D asymptotic
support & FEEN 5 £EE G-#E

AS(7) € V-1gr

PEHE SN T, Barbasch-Vogan [B-V]. BRI OME % F, Harish-Chandra i
B (1, M k) WL TR, m O associated variety & FREN 2 ERBER Kc-#E AV(7) C
g®C, bEHBREND, HlZIT [V] 2H L. D2k Kostant-Sekiguchi iz & Lidh
BHEOIZE ST, BB HVRET 5 L Lidh < FRSh Tk (Barbasch-Vogan)
#%. B3 Schmid-Vilonen I Ko THEMICGER &N, [S-V], ETEBIEDCOEEL
BAnde, THR(O—EII2EDLIRBLDOTHD,



FHE. N OFE ), G DBER admisible Hilbert RE. « ZEETH, ZD L&,
(1) 55 SO(y) D2=F U HaHE x BAHEL T, C—°-Why(r) £ 0,
(2) ¥ ZBLEEF adjoint G-BIE & O &< &, AS(n) D OF,

VX EMEL

i, Rodier iIZFEL T, Kawanaka, Moeglin, Matumoto, Howe 72& ® ANFIZ L - T
EZbNTERZ DX 5> THD, Matumoto [Ma] TiX, kD 7 @ asymptotic support
W7 DHIER —BREVIRITO S O (principal nilpotent orbits) TH B & &, # DWW
W} % C~°-Whittaker vectors RFET HINE+HEHLELTO LOFERELN &
DB, —KEIRE Lie IR L TRENTWS, £z, EZHETFTEAZEREICL-T, F
HOXORFHERECL T, BR, £, pE. FREREOZNTHOHAEIT, 2
NTWBHEYRH D, ‘

4. Sp(2,R) ® DERIVED FUNCTOR MODULES & C~*°-WHITTAKER EMBEDDINGS

G = Sp(2,R) DHE . gt OFDOEFE Kc-BBIXRD & 91T signed Young B T/5 A
FNFAXENB,
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B 1. THE SIGNED YOUNG TABLEAUX FOR 5p(2)

4. G ? derived functor modules #& x5, TN b EHWRT B72DD, f-stable par-
abolic subalgebras q C g @ K¢ #£ABMEIT 10 BEFET 5, g ® compact Cartan sub-
algebra # t = g @ C £ EL L&, E<HABNTVA L ST, % O-stable parébolic
subalgebras iZ, $2 X € V=1t ICEL T, q=q(X) £ VI X 5zt 3 Z LK
5, TDOXe/-TigDLVHEZETZL, TORTEEES-oTHOISARITHFET
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B (LIEBCEEN R, 5ILEAN DT B RER, 1011ER, 2E . HFEOPIN
TWABEFH L BRICHBT SN ARBO—FARAE LT, X e /-1tg 285,

L
SN

2. X e/-1tg DL VT2

IDOEOFNFNDOEET kIZKIRT 5 f-stable parabolic subalgebra & qx &2
5, TDEE q CELTEWEEICHS A e V-1t L DL, B2 =% U7 derived
functor module Ag, (A) B3R SH. £3 5 D associated varieties I3,

AV(Aq1 ()\)) = O = 0 i O I (’) , AV(A% ()\)) = O

AV(Ag(N) = Ozmm ,  AV(44,(N) =0z, AV(44, (V) = O ,
AV(4,(N) =0, AV(A, (V) =0g, AV(4e(V) =Ogg,

AV(45, () =05, AV(Age() = 0z = {0},

3.

DEHThHTF B, 2T Oy iE signed Young 2 Y (BT 28E K- B, EoE DR
AR H LT, Ke-BLEDHWED closure relations (X, K1 DO & Fh b BER
ARSI D b ORTRTH B, STE Ay, (\) O, BHKAR (—R{LS A7) Whittaker
IR B DRETIC OV TIL, [M], Section 4, 28 TRAL TH 5, HAERFS HFTZLE
WER, BT RS LSRR TVARE, L£RXZ ZTRHRARNI EIZLT,
KEKERZ & (B N OBEY T NTOLRERE) REZIZBESLTVS, £
DTHRBERRD L

5. = 1,312381F B associated varieties AV(Aq, (V) 235 Kostant-Sekiguchi Xz T
B3 EEBUE asymptotic supports AS(Aq, (V) PENETRIZHL T, EZREE
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ho NOEEY OFHEEZEEITLT, DHOHETETWLERLEL LODED L,
SEITRARIZ"FRIL, RED/PERBEITHL THEHRALRYILZ L, BRIZ
B LN D,

EWSZETHD, LT, BUBICEENIEELLVER, T3 K fThh b, RE
NEPDIREDF—Hgx g ZBELTLVWIERTDHS, THLEZLRIAUTHL TESES
D AV(r), AS(m) X, g%, g 03727%0)%%%71%?‘25)6 ez oL BEBICRET 2
&L BRI, Ag, (\) @ asymptotic support1Zik, EiED Fourier BEEZE 25 &0,
IEEEREEN S Eh (Koecher Eﬁ@ﬁm)\ Aq7 (X) @ asymptotic support {Zix, R
EEORENEEN ., large discrete series Ag, (\) IZiX, @O Fourier BRE%ZZEZ 5 &
CEL FEEE. AEERGOEERBRNL., TS FRERXEB L THEE, 7 #ER
REL TRV OFERBE—HRLTVD, LI Z &Ry, BUBEICET 2 BEEr%2
FREIZOWTIX, [N ORRREEZAWT, bEIITFHEHEL THZ, bobkbZ b
FEITIITRL T, S0 0BKROBERTEOTWHE—RTHES LW\ DRE
FLWL, BEBZITEDRLIRBHEIBoTVWBELEES, Ba=F VR SU(2,2) 12D
WTh, M, FER, # ("middle” discrete series) &K DOFHEMERE % T, HFOBHE
DEEPVTHBL THD L, FERELESAARVE I RRIUISO L 2 ZRTHARN,
ERICH ZABRBETERMEL TEXTHTHVNE 3R BDOB N Db D R D,

REFERENCES

[B-V] D. Barbasch and D. Vogan, The local structure of Characters, J. Funct. Anal. 37 (1980),
27-55.

K] N. Kawanaka, Shintani lifting and Gelfand-Graev representations, Proc. Sympos Pure
Math. 47 (1987), 147-163.

Ma) H. Matumoto, C~°-Whittaker vectors corresponding to a principal nilpotent orbit of a
real reductive linear Lie group, and wave front sets, Compositio Math. 82 (1992), 189-244.

M] T. Miyazaki, Geometric automorphic forms and spherical functwns related to them, II, i
EEEATRF SURT R 20k 1026 (1998), 195-203.

[N] A. Noel, Nilpotent orbits and theta-stable parabolic subalgebras, Representation theory 2
(1998), 1-32.

[S-V] W. Schmid and K. Vilonen, Characteristic cycles and wave front cycles of reresentations
of reductive Lie groups, to appear in Ann. of Math..

[V] D.A. Vogan, Associated varieties and unipotent representations, Harmonic Analysis on
Reductive Groups (W. Baker and P. Sally, eds.), Birkhduser, Boston-Bassel-Berlin (1991),
315-388.

DEPARTMENT OF MATHEMATICS, TOKYO METROPOLITAN UNIVERSITY, 1-1 MINAMI-OHSAWA,
HAcHI0J1-8H1, TOKYO 192-0397, JAPAN
E-mail address: ta-miya@comp.metro-u.ac.jp



