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Abstract
AHGTIE, /MK - Kassel KK16] (2 &5, Y —< > D& DR s #Rze i
T\G/H EOKRIBIN OB % RATR K- & —7EM T\SLy(R) x SLy (R) /diag(SLa(R))
IR D HCTHIERNCHH L, ZOTHEHRAR L UTEZEDFENROND Z L &2H
HHS 3. 58 OO FEMIZ DWW TIE RIMS #2868k 2103 FORLFIZEW-DT, 25
b aEBI NI,

1 FEL&IC

AFTIZLATOREZES . REFDSEIZODWTIIBOHI TR~ IZEHHAL TV L.

%8 1.1. JE Riemann [GFTEEFOTFRZEM T\G/H OBEA R 2 + F I Specy(T\G/H) 1
WOSERIEAIZ 72 5 20

BTEVEBIZEZRZITD D, BERART N T LI D WTRHEIEIZEIET 2 &, Bk
BN FRZE 2 132 O Riemann #i& 2 & Laplace fEFE DI EFZE X 115 D3, Laplace 1EH
Fo L EAEMEARDOESDELE KRR AR NS N EIRATWS. XC, M#E1.1IZH
U CTRLRIBENGZ 5N TV DT TIHENA, Ik - Kassel[KK16] (2 & - TH]& TR
1 1AE AL X 0, Rl 22 5 e BN PR 22 R e U T, fERRME DA~ 27 + 7 L%
Poincare S D HILTEMARMITHER L 72, T SIS IET DL CTRERMEANT b F
2 (“universal discrete spectrum”) % FE Riemann D55 %2F 2 5 Z LIZ X > THID TR
U7z, ARTIIE S 2% [KK16] O R CTREZEEH U 72, iR D e 5.1%

(G, H) = (SLy(R) x SLy(R), diag(SL2(R))),

DEGEITE > THIEMIZEEIHT 2 FH2 EREHRN L §5. KD [KK16) DEFE~ND—B &
BNEFEWTH S,

RZE LT, R RO 72 OERE D OPLER, T 5123kEa NI MRTFOA
ERDOET D, 72, FLie G D LicERIiZ g LW IRRIZ R VINLTF RN, FERY
MVZERTV OEHEIT Ve WS ERIZ C %2 TIZHRATEL.

2 FEMNRZER & Z ORECRIIKRE

Z DEITIFERMEFZEFOE R Z B WH U, 2 OREBCRYIRBDOFEIZE T % Flensted-
Jensen[FJ80] £ #AK + K [MO84] 1T & 2 B % fli BLIZFIIH T 5.

FEBRME GIIR L THEING o WEELT, HD G ={g € G| al(g) = g} DHHEB
SEETH DN, (G, H, o) 2 PLEMITX, X = G/H % LREMIFRZERM & 0. ARKE% 2
DEIFTEIS.

* RIS H AR AR B B 28 SRR (28 &5 18J20157) RUEMI 70y 547 - V=T 4 v
REBET T T LIn 5 DBk AEZIT 2D TH .
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1§U21 (1) FPEBHMEEG &, 2D Cartan WHEOIZH LT, K =G 13 G Ok v o
SHETH D, WFREM G/K (F3Ea >80 MO Riemann NFRZEM & IEIEN S .

(2) BPBEHMBEG IZTHLT, G=G xG OG0 & (r,y) — (y,x) TEDD L, H =
G = diag(G') C G TH Y, MFZERM G/H FEHRIZHZHRKG L ReE5.

PEFOIFRZER X 2B 5 G LW FRBZERERD R TER De(X) A #Th 5 H
DHONT WD, AT TR D IHREEEZ R DHEZFHR U THIHYT 5. 552 0L
DONEAL LS. LieB g D o DWIZ & 2 EA =M 2%

g=b+q=g"+g"
&35, EHEMqe DFEMITH S 05 T EF TR 2D D% jc &HE, V—FR
Y(ge,ic) D Weyl %2 W & FH <. [Hel00, Chap.IT, Thm. 5.17] & Flensted-Jensen A6
([FI80] Z H K)IT &b,
Da(X) = S(e)"”,

DAL T 5. 728, rank(G/H) := dime(jc) & U, A#ZEM X = G/H @ rank & IF5.
ST, AN FRZER G/H TR G AE BRI B2 A 5 — (5 2 RN T o 72— DR £ B

5, L*(G/H)2FEADZTGEOA=R)REVEE DD, ZOHNHMDERIE G/H D

HEBCR AR I L LS ([FI80]). K % o TREMR G DMKV XT MBAREE LT,

rank(G/H) = rank(K/H N K), (2.1)

MERALT HIFIZ [FIB0] 12 X = G/H DHEHCRIIRE & MIRERR L 2. X512, AR-K
5 [MO84] 1Z £ D X 1Z1F Flensted-Jensen 23 U 72 & @ U A HEBCR IR BT W\, K
rank(G/H) = rank(K/H N K) DAL U WL G/ H OBEBCRIREUIGFEL v, F=A
RENTz. X OEEBCRIIRI DI Schur OFEIZ L0, De(X) O L FIRFE A BT 7
27, W De(X) D (— DD ZE EE U 72RE0) L2 [FREE A B MIE X OEBcR %R
ROARBOBENIZZZHEHMSNTWS, X WFELWVHHIHIZ DWW T [KKI16, Sect. 5.3]
S L.

3 RFTHFBEMXIFZEZEDOBRBMANYT b3S A

ZDHEITIX, BN TREMOREGEE, /20 L TERSIND EH OB A RS
N LADRESRE BT, T, Bt E~ TREATHD LTS,

3 1. BEBORE T DSEFr 3 282 N HausdorffZER X ~MEALTWS 2 L, X OEHE
LT,

Psi={yel[+SNS#0},
L35,

o FED z € X ITHUT T, ={e} L2k, FFHIZEMTHLLED.

o EEDIAVNRI MES S C X ITH LT Dg WERES & 4D, /FRIXES R
ThHhHEED.

o TEFDEMD DEARER DR, I X OAERHTHD L F D



D23 X OFRERGREZSIE BERX - D\X IEBEGRE L. X BEMERSIE
N\X ZZRRIATH D, ZOWEIZEFIMO FMEEG L 2 5. EA R X D — OB
ThoHEAEEHERZL THL.

EF 3.2. B3> 32 N Hausdorff#E L D3 EFT 3 > 232 b Hausdorff Z2[ X ~EFH L T
Wbe U, X DERES SITHLT,

Lg:={leL|ISNS#0}C L,
PRI N THEE, LOERHIZEETHD L0 .

HERURE DN A (R 3 2 722 S I E A RERUFH T 2 FIERE L TH L.

X DREEMOS M G/H O56%5 A LS. GOMEEOIT TX = G/H IZEA
RHEfE PO EAIERAT 2D E2E X, Xr = T\X OH % BB RZER IR, Z
Z T Riemann NFRZEH OB A L 1FE W, G OEE QMR BE T A3 AN TR G/ H
WEARESIZERT 2D TIREVW L IcEZE LW, BERESGICERT DL L
BB OOFIEFNETNEITTEL.

Bl 3.3. (1) (Moore ®T)v T — REE [Moo66]) G »3FE 2 37 ™ BAIEED A PRAE O 1E
ThHO HWHEIAUNT bDGE, T2 GOKT, 2F0 I'\GPEMARE 25755
i, TIE G/H IZEBRERICIBERE T, I\G/H 133 Hausdorff 22 & 725

(2) (standard Clifford-Klein form, # U <& [KK16, Ch. 2] #ZME X.) R0 #
LCGTG/HIZEBIZIEAT2LDORHDLT 5. ZON, L OEEOHEEE SR
DX G/H ZEBRERICERT 5. LElo&MF257-9 (G, H, L) DfflL L Tidflz
X (SOp(2n +2,2),S00(2n +2,1),SU(n + 1,1)) ¥ 5.
fERIEARE L ¢ G OfMRSEEZER G/H ~DOERAOEAEMEICE L ToHELIE

[Kob89] Iz & W FER & 11, % D4 [Ben96],[Kob96] 12 & - T, L, H D&% RS 2V

Ne—BALINTWS. [Ben96] 1% L, H G OHHNEETH 2 HZINEL TWDDITH

U, [Kob96] 1% L, H 73 G D1z DD EEDEE (B13% G/H IFEBTE RV ITHEL

THITERELTHL.

R MDA FRZERE T\G/H O G/H \Z B} 2 HAM R L LT, IROH DHEN D %
FEELTBEI).

Z=XE 3.4 ([KK16, Def-Lem. 4.20]). *FEMOIFRZER G/H OAHERHET 12/ LT,

Dryg/n ={z € G/H |Vy € T, [lux(ya)|| = [[vx ()|},

L G/HA~DT OERIZET 2HAMERTH D (vx IV T iz R X).

BRI, AT BAFRZE M Xe OB R 27§ 5 A0 [KK16] 12 & 2 EFHEE B WH L
TEIS WHEX - Xp =DN\X &> T, Xy LOMAERAZRAERDRTERD(Xp) ~D
BEHEEE 00 S(ic)Y 2 De(X) — D(Xp) BPHRICEE 5.

EE 3.5 ([KK16]). FEMIFER X = G/H L ZOREGELET C GIZX LT,

Speca(Xr) := {\ €j/W | 3f € L*(X)\ {0} s.t. YP € S(ic)", 7r(P)f = A(P)f.},

% R BN FR 22 X OBERA RS - J L LR M EE BB O ER TER X
n5.

) — < AN REF DG EIZZ DIEERA R T b T ADRRZ IR NITIHE I N T WS H
BEDETERVWHTHAS.
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4 —#%{t Cartan 2 & TFRZZRE D “#FIK”

Z OHITIE, FEME (G, H, o) 1289 % —fi%{t Cartan 73i# G = Kexp(a™)H % ZiEH
MLUTERVWHELTEL. 852 ULT, 0% ¢ i Cartan {E, K = G % 0 \Z{SBEL
TEEDGDMAIV N MRIHEE TS, LieBi g D 0, 0 DI & 2 EEZEM D%

g=t+p=g”"+9g ") 0=h+q=g"+g "),

L35,

a%pnqDIRFTHESSZERE 35 &, gd Killing IERD a ~DHIPRIZIEEMBTH O,
HARIC a2 a* THD. T I THIRIL— bR D(g4 a) @ Weyl Chamber D@ % —Dj#
O, ZOREBMTHLEZEDE at £ §5. ZOFRE, IRDERILT 5.

== 4.1 (B A 1K [Schs4, Prop. 7.1.3]). B
K xexp(a’) x H— G

BAHTHY, ge GIEMUT, g = kyewh,, (k, € K,a, € a* hy € H) £ ENI=L Z  a,
gl LT—BIc £ 5.

ZIT, Mt Cartan ¥ ve =G > at R g q, ITEDEDD. Hl2.105H, —
&AL Cartan 0 RIZ LA T DREIZ IR 5.

Bl 4.2. (1) W 2.1(1) DBE) b = €,.q = p, aldp OMKFATHESZERM, at IEHIRL—
;& X(g,a) D—D2D Weyl chamber DA TH D, Z D6 DO —fAk Cartan 731# (41
%) & G D Cartan 31 (W) TH 5.

(2) B12.1(2) D%H) 0 % G D Cartan W4, K'= G, p' =g~ o % p’ OGRS
5378, o't & (g, ') D—DD Weyl chamber DEAE L $ 5. ZDF, a = diag’a’ :=
((@i—d) |d ead} Cg=gagThD, at D—DDMD L LT diag’a™ 158
5. 0=0x01Zo W #EZN00, K=K xK £35Z&T, GOt Cartan
5% G = (K’ x K')exp(diag®a")diagG’ #158%. —Mft Cartan }5% vg: G — at =
diag®a’ ™ 12 DWW, pry ovalgl, 6b) = e (gigs ) /2, (ner V& G' D Cartan 535 ) H3%AL
T5.

— At Cartan $15% vo DA H REMUEPSBHRIZEE D vy: X =G/H —at ZHWT,
Bx(R) :={r € X | |lvx(2)[| < R},

ZXFRZEM X O RO BBk L AT, T2 T, a~® g @ Killing A D HlR I E
EMHOWREARDT, ZOWNFEMPEDZ a LD/ IVLE ||| & Uz KDY MERS
vx OEEMEPEE IR, &> T Bx(R) X387 b TH 5. T2/ Ml Riemann
HFRZER X = G/K DBEIE, dx % X © Riemann ZRA L U TOMEED S E X 2 HARR
HEBE xo ZH e K & LT,

lvx (@) = dx (2, o),

ML L, “HBR7 13 @D RE T OF R HODIRTH S Z LITEELTEE 2.

ER 4.3, WERDBEL IR G DGE, B14.2(2) DRRIZ—8AL Cartan FHREIGFHBR I T
D0 M ARZREEIZ & Y, ZOGEICI3EERE

B (R) :={x € &' | lnc(x)[/2 < R},
TEZRLT, ROFERICHWVWD. AROFRE G TR FITTEI N,
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5 BERIRANRY N LDEM
ZOHEITIE, /MK - Kassel 1IZ & DIFIZRENTWIZIROEI %
(G, H) = (SLy(R) x SLy(R), diag(SLy(R))), X = G/H = SLy(R),
BB TREAT 5.

T 5.1 ([KK16])). X = G/H %&5M: (2.1) % 7= 9 LHEBOSFRER”, T C G % X OFRE
Bkt L 35, A LIFOZM

JA,a > 0,Vz € X,VR > 0, Np(z, R) < AeR, (5.1)
PEAL S B 7 51X, #Specq(T\G/H) = oo

LD (G, H) = (SLy(R) x SLy(R), diag(SLy(R))) DEAICE 7‘55&%@»&%@4@%
fF5HL LT, ZORNI—H#D G, H, F“CODEEEHO))%H: NF(I R)DEHZEEBRES. #
unawﬂj%éﬁta674 FTNE, &M (2.1) 225, X = G/ H \ZIXHEBCR I R D IR E 77

L (2 #izl), it > T Dg(X) DEA I A % FO RIS L2 BRI ox PRIRE D X € jr/W

W UCHEMET 208 206 OB o) 12X LT, —ffb X 17z Poincare $L2K

pa(l) = > oa(y'x)
yel
AFEZHZET, I\G/H LOFK 2 EEEEE#KT S, L0220 THS. bbb A,
of DIHME, T HIIFEVEEL WL LT ol DIEBTH D2 F IOV TIERLE B
RS RW». 2D/ [KK16] M1, oy DAL Cartan $H5% 5 M DWHEZH) %2 [Osh8s| &
ﬁﬁwé%fuﬂﬁﬁbt. . X @T@Hﬁfr DEEIE T, (v € X) D447 % E RN
% 2512, [KK16] i% nfﬁﬁémt k] Bx(R) TD AT )

Nr(z, R) :== #(I'z N Bx(R)),

AU, WS L R 5 10BA T OME % A2 HT ) OIHMEO IR,
WRDFEHZ FLTH S 2 X530 BRI IR BT ok 5

AR 5.2, [KK16] 3N HiED THRAERiE ] BB 2 AL, MAEGH D I2DWT
IR BT DA (5.1) BIRILT B H%E Riemann 3% FWTHEHI L 72

BT (G, H) = (SLo(R) x SLy(R), diag(SLy(R))) OBAIRS. = OHEHD—
DU, LEOWEEE D% % ’&%)J#E’J’ﬁb\fw\f*&b“caéé éf( H) = (SLa(R) x

SLy(R), diag(SLy(R))) D33, Osr,m) & SLa(R) x SLy(R )@Ca&mlr)‘ﬁﬁ‘biiéSLg(R)

0 SLy(R) x SLy(R) RZAMAERE LT3 &, SLy(R) 7 rank 1 OBFCH 2 5,

Dsr, (R)xsLa(®) (SL2(R)) = Cl0s1, )]s
THhDY,
Speca(SLa(R)) = {A € C | 3f € LA(X) \ {0} s.t. Osiamyf = M.,

Thd.
72 205, BHL51D rank (2T 5 &MFEH 72 XD DT, SLy(R) D ARSI
B T.??T'é"é?b 58, SLo(R) 12T IR IR DHE SRS .
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E=E 5.3,
Speca(SLy(R)) = {€(f —2) | £ € Z>s}.

FR 5.4, 5. 28T —2) DEFEZ RS L? EABE ¢, 2T 5.
X T, g € SLy(R) x SLy(R) 12 LT, g TLMEIL TH S Poincare FEL % B 5 4t

Sng,é:E;Lgoz(R)stQ(R),Z(z—z)(SL2(R)) — L§(£_2>(F\SL2(R))
[ — (G

)

BFEZD. 727120, ZOHD well-defined 2 £ 723 S T WRD.
ZZIT, LSONRMSOQ(RW 2)(SLQ( )) %2 SO2(R) x SO,(R) A7 O, ) P EAAE €(€ —
2) D L [ .ﬁﬁgﬂ%ﬁ(@%/\ L9 (T\SL2(R)) % Or\sp,r) PEAAE £(€—2) DEARIE S
HROEE L L, SLy(R )J:O)F'a@%lf IXHUT, 6 f(x) = flg"x), (9 € SLy(R) x SLy(R), x €
SLy(R)) DFRIZ SLy(R) x SLy(R) DIYEFH % E D 7=
DR CIREH 51K D, RO FIRZFEHT 5.

T2 5.5 ([KK16]). ' C SLy(R) x SLy(R) % SLy(R) OARERiHEL T 5. A EIFDSM:
(5.1) WAL T 2261, FED gl L Th D (, € NHPEFEL, B> (, 12OV TIE
St g (& well-defined TH 2. T 51T, 5 gr € SLy(R) x SLo(R), r € NDBEEL T, £
DIBE L > (1T LT Spypp 13FEFITR S,

5.1 Ugp,w) P SO2(R) x SO,(R) BRE GBI o DETEZE

2 O NEIT I HE R DR R S OB E T T, Ospyq @ SO (R) x SO4(R)
UL 72 A BB DM 25 12 BT 5 IR % g

i 5.6. SLy(R) £ SO5(R) x SO,(R) AMABIE ¢, T, MBIBDRIRT Osrymypr =
(0 —2)¢r, (( € C) LT HDILDWT, 55 C > 0 WL T,

[eala)| | Cleosh [l]) ™% & L <1 Clcosh [af)"4

755\552:'2 Z 2T SLy(R) D Cartan $5% psi,my ZHWT, 2 € SLy(R) XU T |zf| =
U psway(@)| & Ute (RSB,

HELILMAGDLET, RERFD.
% 5.7, @0 5. 6DE & 723 L? EABB o TR LTI, 2 C > 08 FELT,

_L
feua)| |~ Cleosh[lol) %,

PIERAL.

Proof. Cartan 73 x = k(“5%)a(t )k(91+62) % FH\WT SLy(R) IZFERE 2 E O, Ogp,v) P %
DREEFETDORREFHET S, - Z T, ;ﬂz <O <7 (i=12),t>0%8Z,

cosf —sind et 0
k(9) = (sin@ cos 0 > alt) = (0 e‘) ’




ThHD. ZIT, |of = A THIHAERLTEL . T, ZOEET Oy, OEREF
"I BL,

o2 o 1 »® 1 P

Do = 2 +2cothol L o 1 &

SLa(®) = gz T 20N = T 007 T smhZ{ 908

L%, THIT. u=(cosh2t) ! TEMHT S &,

g =4 u2 2—u3 — 4u? u2 2—0—u2 o 8—2— 2u 8—2
SLo(R) = ou ou Ju u ut1007 w—1063

L7, SOy(R) x SO(R) MM AL (D% b, L 2 2AHT—TIEATS) % Osum
DEEE (0 —2) DEABIED 723 u = (cosh 2t) ™ = (cosh ||z]|) "L IZDWTDHEMD Fi
AT =02MERERIRSL, ZORMEARERIT 40 —p) =00 - 2), k> TR
B p 13 SO5(R) x SOo(R) DIERUTK ST L —L +1 &7, 5T, SO5(R) x SO,(R) 4H
SR ARBEBUIZ OV TIIRTARE FEPE SN, o T—MHD SO4(R) x SO (R) A 725
BIZOWTEMBEDOEEBIELVE SRS, O

R 5.8. g1, 92, € SLy(R) (K U TRIZY B AER [l grzgy || < Nzl 4+ (lgall +llg2ll) 225,
EED g = (g1, 92) € SLa(R) x SLy(R) (28 U T gBsp,w) (1) C Bsrom) (1 + (g1l + llg2]1))
WAL 575, ZOREL M6 D 5, ¢ % (oo KESBMATHM.6 L [ U EEH
IS AVACRESD

5.2 T 5.50:FH

ZD/NEITIXEEE 55D 2 B THIH T 2 M 5102 D725 A TRMESES. £,
SO2(R) x SO2(R) A7 Ogr,, ) PEAAE (¢ — 2) DEABIE 0 12 L TLBFHFREN
IKf13 Poincare f&# o} HWHEN —RRIR T 2 H %2R 7.

ot ) <> > lev i)
n=1 yel’
n=1<|ly~taf|<n
oo 7[ .
<> Y Bleoshlyall) " (RaTED 20 k5% BOEET )
n=1 yer
n—1<[ly~al|<n

<B i Nr(z,n) (cosh(n — 1))*?

n=1

< ABY ¢ (cosh(n — 1)), (5.2)

n=1
BARDAEXNTREE 5.3DME % AWz, BBEDBEUL L BT RE W (THF @ ITHREFEL
R\ EAEIRT 2005, o) FERPDOERTH D, HEZUTLDESN D I\SLy(R)
DIEATHIL Drsr, ) 2 FAWT, BARRERL LP(Drgr,r)) = LP(T\SLy(R)), (1 < p < 00)
DELNDD, RE5TTED, (> 2D ¢, € LY(SLy(R)) & 7% 5 5, Poincare X
Y o 8 LY (Drysipm) THRT S HBHSRTH L. AEX | fllr2 < /Il fllo= 2

yel

& 5T, 2O LA(Dp\siym) THET 5. & 512,

> OsLamlipe = D U0 —2)Cpy

yell yel’

13
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:E) E(f - 2)(,95 CZ LQ(DF\SLQ(R>) T”XF?TE)%?P%VJ‘% . bf:fﬁ? T, LQ(DF\SLQ(R» L:B\/‘T,
Oseomyer = (6 — 2y,

DpmB. HRSSICE D, LAOMWBMIE o0 % Cpr (g € SLa(R) x SLy(R)) 1 & 2 T
BHILT DD 5, S bd (g ITHREL ) T2 KRE WL T well-defined TH D &35 %.
WIZHEBWERZED . TORIERED L € Ly ITHL T,

Yo(x) = (11 +V/—1my) ™ for o = ( Tit T4 Tyt f173> ,

—To+ Ty Ty — X4
BHEBEEANTD.
EE 5.9, Eﬁﬁw (= [KK16, Ch. 9/’("‘@ wj ELTEAINTWS.

BThdZLDBHEPDOND. E € SLy(R) % HEfif14le LT,

(L)' (TgE) = > (v 'E)

y€g—1lyg

= Y w(yE)+ YD (v E).
yeg'Tg yeg~'I'g

[y E]=0 Iv=tEI>0

2185, £72, ¢y = inf{|yE| |y € g 'Tgst. |7 E| >0} 2 ¥ 5. ZHIXT OEAR
HEE D 5 EETH B0, FER (5.2) DI & MBI LT,

o0

| Y w(vIE) <Y > |[he(v ' E)|
yeg~'Tg n=2 veg!Tyg
Iy~tE[>0 cg(n=1)<|v L E<egn
) 1 -
< AB z e®" | cosh ¢, (n ) .
n=2 2

%f?‘é J:‘Q—C%g S SLQ(R) X SLQ(R) 6:§(;J‘L/’C&)5 Vg S ZZV hiﬁﬁbf, { € Zz,,g 5:;&[‘
LT,
| > YO T'E) <L

yeg 1Ty
[v='E(>0

ERDBEDDND. Lo T, HiE
Z w@(’yilE) > 1:

yeg~'Tg
Ih=1Bll=0

R ()" £ 0D 5. FOMES.101I2 &> T, % gr € SLy(R) x SLy(R) 2%
FELT Y. Yy 'E) ORI H B IIIMEB I U TR T Yy (£E) = (£1) ‘=1 &

vegr 'Tgr
lv—1E||=0

752%. LAEIZ&K 2T Sryg e O (B PR REVED) FEFMEE 50D, 2N TR
FELUT=.



5.3 #rH 5.10D5LEA
Z DN TR B - 2RO A G § 5 Z L 2 HIEL §5.

R 5.10 ([KK16, Prop. 8.9]). G’ & LW A R EREEMAFCa v 87 MR T2 R
TWED, SC G = G’XG’%T%‘#B YEAL T, HDEGDTgBFEELT, £ED
seS\Z( YIZXH LT, va(gtsg) # 0.

INFR - Kassel[KK16] Tldk & D —fDFEE T Fact 5.10%FEBH L TH O, £ DFEHI (D
B EBEHIZL TR HL WY, LEORE TIRMIENIZFIET 2 Z L2k DT,
ZIZTIEZOMHZERETE L. &P, [KKI16, Prop. 8.9] Tl& S 7 G/H OFREGFETH
BZLHEBLTVEZOIINL, FROTRIES OAREMEOAEZFREFIE A TH L Z LITHE
BLTBEZW. ZORIZO2VWTIEE D —BOGATEHETH 2.

FEMHO BN IR OFfEZ AL TH <.

BE 511 K' % G ORIV S MM THL ¢ = () ¢ 'K'g &G Ol
g’EG’
Z2(G) InEEND.

Proof. C'3 G DEFIEREAEETH Y, ZD Lie BRIZ G a2 X7 MAF 2Rz 0H)»

5004, C' &G DHEREBS METH D, [EHED e C LT {g¢g Vyea 1EC D
ﬁ%Aw)f G THigr L 725 —7, G OFEFEMIC I D EFETEH 206, —mEA {d}
Ld. ZhE O C Z(G) R ERT S, O

MR 5. 10DFEMH. g = (g7, 95). s = (s1,85) £ UT, walg'sg) # 01% g1 'shgigs 'sh 'gh &
K CRETHD. xF 45 =1 OBAETHETS. S = {(s,s5)} L LT,

(i) s1s5" ¢ Z(G),
(ii) sis5 ' e Z(G"),

DIGEINTHT TR 5.

(1) DBG, shsy L ¢ C' 126, {0 ob5 g € ' Th-oT, g sish g ¢ K &7z
5. I Tg=(g, g)&@“ﬂiib\

(ii) DG, s1 ¢ Z(G) Z0 6, G DEFEED S Ad(sy) #id. £oThHd g € & 75‘
BIELTshgsi gt ¢ Z(Q"), ﬂilt £ 0 sig'sh g™ 1¢Z(G’)%H5 & o T, Al
DHD g EG’fJ‘ﬁ—fbfg” IS/g/S, 1./-1 //¢ K'Y 5. gl =g, 92 =g~ 1y //tb—t
9= (91, 95) EFAUX R,

RIS AR A A DRHTRT. s € S\ Z(G) TR U T, i85 f: G - G %
g g lsg TEDD. £72, Y ={g€ G :vz(g) =0} = {qf(ql,q2)€G|q{q§16K’}
BHELTHS I LS, 1Y) b G OMFTES. —7, #5 = LOBAICIFELN
Ers f7UY) liG’i\ﬁVC“li&L\ f B D —HDJFEE L G O FEFEMEIZ Jibfs Hy) i
WRERZ\W, 512 Baire AT IV —EH»S, | f71(Y) BARERRW,

SES\Z(G)
ZZTgeG\ U fUY)EERUZ X,

s€S\Z(G)
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6 IR

ZOHITIEFERREZBRICHFET S, HEHEHTIRAZERIZ, M DWW TIX RIMS ##588k
2103 FOFHLFHESMI NI, EHOBAD7ZDICHFEERBUICEAL TSI S, &
# 13 Guéritaud-Kassel [GK17, Sect 10.1]) D7 1 77 & FIZ U T, SLy(R) IZ A R
ViR % SRR AR 1 D E T

(a1, az, 7, R) = Ty ({ar (k) brew, {a2 (k) been, {r(F) boer, {R(K) bren)
%, veN &Y

{a1(F) ren, {aa(F) bren, {r(R) bren: {R(K) bren,

T, L HDEMBERTETH DI L TRER L 72, RIMS #7585 2103 HOFHTIX, IV
LENELDTHD.

ST, ERES52THBARZRRIC, BA BV (5.1) 13 T D3RR E 70 D 5o % i 72 BRI
iz ns. L L, MAES TRV T IO WTERA EIFEM (5.1) 223 2 &5
BB DN D EERNZ DWW TITIR DBRIZ EE M il B 2 1972

EHE 6.1. . 1
a1(k) = e ag(k) = e 2 r(k) = 1, R(k) = ¥,

35, FHREV Y e NITH U TIRA LA

(1) Ty(ar, as., R) 1% SLy(R) DR MREEES 45, HAHGRET 13720,

(2) {E3ED x € SLy(R) & R > 0128 LT, Npyayanmi (@ R) < 22016 DUKAT.
(3) BERARZ T L Speca(Or, (ay.an.m )\ SLo(v)) 1E RIS

WA BT DS (5.1) 2572 X 20\ OBEET 50, LW EMIZDOWTES L
RDFER %1377

FE6.2. B f R>R%Zz— 00T f(r) > o00kiRd, IBONTFICEIZMRER
FIEIBEE L § 5 &, SLy(R) DARERHE D BWEIEL T,

Nr, (E,R)

lim = 00

R—o0 f(R)
L%, ZIZT, ElXSLy(R) DEAIFAI.
Z D& D HHRIT Riemann BBV TIEDH D ERL > ZHIZIFTEEL TE EZ.

5| A AR

[Ben96] Y. Benoist. Actions propres sur les espaces homogénes réductifs. Ann. of Math.,
144:315-347, 1996.

[FJ80] M. Flensted-Jensen. Discrete series for semisimple symmetric spaces. Ann. of

Math., 111:253-311, 1980.



[GK17]

[Hel00]

[KK16]

[Kob89]

[Kob96]

[MO84]

[Moo66]

[Osh88]

[Sch&4]

F. Guéritaud and F. Kassel. Maximally stretched laminations on geometrically
finite hyperbolic manifolds. Geom. Topol., 21:693-840, 2017.

S. Helgason. Groups and geometric analysis. Integral geometry, invariant dif-
ferential operators, and spherical functions, volume 83 of Mathematical Surveys
and Monographs. American Mathematical Society, 2000.

F. Kassel and T. Kobayashi. Poincaré series for non-Riemannian locally sym-
metric spaces. Adv. Math., 287:123-236, 2016.

T. Kobayashi. Proper action on a homogeneous space of reductive type. Math.
Ann., 285:249-263, 1989.

T. Kobayashi. Criterion for proper actions on homogeneous spaces of reductive
groups. J. Lie Theory, 6:147-163, 1996.

T. Matsuki and T. Oshima. A description of discrete series for semisimple
symmetric spaces. Advanced Studies in Pure Mathematics., 4:331-390, 1984.

C. C. Moore. FErgodicity of flows on homogencous spaces. Amer. J. Math.,
88:154-178, 1966.

T. Oshima. Asymptotic Behavior of Spherical Functions on Semisimple Sym-
metric Spaces. Advanced Studies in Pure Mathematics., 14:561-601, 1988.

H. Schlichtkrull. Hyperfunctions and Harmonic Analysis on Symmetric Spaces.,
volume 49 of Progress in Mathematics. Birkhduser Basel, 1984.

Graduate School of Mathematical Sciences
The University of Tokyo
3-8-1 Komaba, Meguro-ku, Tokyo, 153-8914

JAPAN

E-mail address: kannaka®@ms.u-tokyo.ac. jp

79





