ON ALGEBRAIC GROUPS AND DISCONTINUOUS GROUPS

TAKASHI ONO

To the memory of Tabpast Nakavama

TABLE OF CONTENTS

TILTOAUCEION + - v o v v v e eenesensuesnenssueeneensenssseeneeneonareeaseanasensss 279
0. Notation and CONVENtioNS: < :ct et e ermnernerosiiininneeneranseenia 281
1. Nuclear fleld -+ o cvretetirntin ittt ettt ia it i arnenenenaans 283
1.1, Definition of Ngji: -« ceeecrreennnseeaeereenunmimiiieiecrsnrerennns 283
1.2. Some properties of N +coveevesecorrtetietiieiainsitniiiaieies 286
1.3. Reduction modulo p--ccecreenerneeeerriiiiiiiiiiiiiii e 288
1.4. The number e(G/k) ................................................ 290
1.5, ProPerty (P) eeeeeeenneteannueeiuueeennnneeeiiaeeesieeaaineeins 292
1.6. Chevalley basis e eeereoannttteitittitiiitiiinininneiiiiiiineenans 294
1.7. Effect Of (P) 0n INgyur+corroeresnessatentteitnitotisasitiaieianons 298
2. DISCIIIMINANE « v« v e rnnesunsennnrannsennnesneeenneeenesuieeesnrecnaeeanans 300
2.1, The number p(G/E) «-vconeeemeimnn i 300
2.2. Discriminant A G/Q) .............................................. 306
3. HOMOZENEOUS SPACES ++ v vvreroceteeetststetensteanianoiontsisenstss 307
3.1, Compact InvVOIULIOn « +cvverrrervieitiiieniiiiiiiiiiiiiiiiaeennns 307
3.2, VolUme ElEemEnt « o+ cvverestetatnietetornasnssensnenensnsnesansnenss 308
3.3. Generalized Euler nUmMbDer ««+ect vttt iaetietataneatireneteacasananns 309
3.4, Volume Of U cvoveeeentnintninreeneneniotonsioienesassstenenenansns 311
4, TAmMAGAWA IUIMDET « ¢« e e ettt ttanennunnnnunentotestetseenerassssinnnnennns 313
4.1, Definition of 7(G) ++rererrrrimiiiieiiiiiiiiitiiiiiiiiiiiiieiiiiae 313
4.2, Fundamental domain -+ verereereneinionerioteenenieaniensansanennns 314
4.3, 7(G) MOd. QK cvvtunnnnniiiiiii i i i i e 316
5. Evaluation of zeta and L-functions «+-ccevereieieiiiiiiiiiinteinennonons 317
6. IMAIN THEOTEII <« v v e rnnnonnnenenennnnneeeeeeeteeeeereeeiemeeeeeieins 318
REFEIEIICES + « + « v =« v e vt e e snanananensnananeneenesesesenenenasnsneneesonenenenens 322
Introduction

Let G be a connected semi-simple algebraic group defined over Q and let I
be a discrete subgroup of Ggr (the subgroup of G consisting of points rational
over R) such that I"\Gr is' compact. The main purpose of the present paper

is to prove that for a certain type of group G there exists an invariant algebraic
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