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GIT stratification

We determined the density of unnormalized Tamgawa numbers of orthogonal

groups of arbitrary number of variables over any number field. This work is a version over the field
of rational numbers (which is more difficult) of Siegel®s result over the ring of integers in 1944.
We also determined the density of relative hR of quadratic fields and their composition with a
fixed cubic field. This result concerns the 8 dimensional prehomogeneous vector space which is the
most non-split version of pairs of 2x2 matricess. We also published 3 papers which determined the
GIT stratification of many prehomogeneous vector spaces whose groups are products of general linear
groups. By these works, we determined rational orbits of those prehomogeneous vector spaces
including points where the action is not good. We also determined the inductive structures of the
set of rationaal orbits.
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(1) GIT stratification IZBIL TIZ Z DI 4 EBED S5 B 3 M2 R L 2. Thid 3], [4], [5] T
»H5.

INSDFMIXTIE, AROEBIEANZ MVZERIZH LT GIT stratification % #RE L 7z,

(A) G = GL3 x GL3 x GLg, V = Aff®> @ Aff® @ Aff?
(B) G = GLg x GLg, V = A2Aff® @ Aff°
(C) G = GLs x GLy, V = A2Aff® @ Aff?

(C) X5 RIEZENT A =2MT % HLEk, BIIENS FIVEROB T—-RHELLAETHDS. N

DEEIZ G 2T % SL O, T & G OERDBATHE D 28R, = X*(T) 2z R
(X*(T) \345EERF) £ 975, ) & Weyl chamber &9 % &, GIT stratification 13 t}. D d 5D HES
B THAITA—EINTWVWD. B IFMAGOERMICEBRS NETREBIC L 25HEIETHS. (3]
TlE, ZOHEAB % (A)-(C) £ 4ETELTD (D) G = GL; x GLg, V = APAfS 128 L THAEL
7. B 1% (A)(D) IH LT, 49, 81, 292, 183 D~ L E D785,

B ERELZELTH, T b stratum IZEEETHE2EDELL. LD BeB /LT, X
J5d % stratum Sg BZEEEGTRONRET 2HBENH L. ZNE2FEITLEDON [4], 5] THS. [4 T
X, ED (A), (B) IZHL, ThEETL, ZEATHEV S OIEMMEEZIEL, TOMEL LT
WD &5z Sy OHEHEE TR TRIEL 7.

LR, k 25%8KET5. Qo(v) € Sym?Aff* % ZRIER vivy — vovs £ T 5.

EE

(i) Ex,(k) = H'(k,&,), D% 0 ¥ Gal(k/k) — &, DIBFHOEL LT 5.

(ii) Prgy(k) PGLy @ k form @ k HBIEHOELG LT 5.

(iii) QF,(k) % GO(Qp)° @ inner form ® k FBMEHEAKOELS LT 5.

n=237%5 Ex,(k) % k ® n XOMEIEKRD k AEESIKOES LT 5.
EE 1 BEIE AN hVZER] (A) DL, Sp # ) THH EBLDIF 16D, —DD Sa, ZRE Gk-\Sgk
F1AEORB. £72, Gi\Ssor 1 Exo(k) & 15 1 IHET 5.
TR 2 BHIE AR M LVZER (B) DBA, Sp£0 THELDE 13HHY, —D2D S5, 2RE Gi\Ssr
E1ME0ARB. £72, Gp\Ssr & Exa(k) & 1 1IZXHET 5.
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(i) k OEEUIE 2 TRWET B, S5 #0735 Gp\Spr 1 145 (SP 2 #<), Exo(k), Exs(k) Pre, (k)
7 IQF, (k) 275, £HEDED7 S5 DBIZRD & 51275,

Type Sp Exa(k) | Exs(k) | Prgy(k) | IQF (k)

Number of Sg’s 43 12 3 2 1

(2) 2732 D HIIZ f%fwtﬁ%##,ﬁ%%ﬁ%@f%;#oﬁ%éﬂ#@f,::uﬂwf8<.
BIfR S BamCi 1], [2], [8] T, SHIDMRHFIZFHELINZDIX 8] THB. 7L, [ 1 [1], [2] D
FROBRL & hfb%.;ﬂb® A DFERIIMEEDORBUA LDOE DD, HHEDZHIZ Q Lotk
HizowtEL.

G = GL(1) x GL(n), V & n X - IREROEMETE. Vs = {z € V; | detz # 0} &L,
z e VS o o \3IERILE VD, SO(x) 2 o TS 2RKELRREE T5. Z C SO(z) ZHb,
PSO(x) =SO(z)/Z £ 5. 5L,

PSO(z) = SO(x) n odd,
- SO(x)/{xI,} n even.

Sp ZIERILZ 2 1295 SO(z) &\W O IROREEED k AEHBRAEDEEGLTE. $5&, GL\VE >
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YL, T(s) 27V <BsE L,
Ta(s) = 7 30(3), Tels) = (2m)' =T (s).
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EEB5n=2r>2%r9%. ZOLE
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72. ZZTHEHEDZDIZEKIE Q 2T 5.

3K k ZEET 2. k/Q & 3 TRANIEEL TS, p 2FEBET2. kegQ, 2 Q,aQ,dQ,
k©gQp 2k, ®Qy, K5, kD p TORA FTRENEN (triv), (quad) £\ . k, = k g Q, Hih%
5, kD p TOXAFIZ (cubic) £\ 5. (quad) DA 6, % k,/Q, DHHARDF —X -7 5.

EH p it L, BRE, 2ROEDLS IZEDD. (|z] X 2 MFORADER).

Case E,
(triv) (L-p2)(1—=3p3+2p 2 +p > —pF
(quad) Ep/Qp unramified 1—pH1—p2—p3+p?

(quad) kp/Qp ramified | (1 —p~t)(1 —p~2)(L+p~2 = p=3 4 p= 2% =2l /2

(cubic) EP/QP unramified 1—p2—pt4pS—pT4+p8

(cubic) k,/Q, ramified (1—p H(1—p™

KB p#2 TEAT (quad) T k,/Q, BRI S 6, =1, B, = (1—p (1 —p?) TH3.

_ {; T @oR = R?, N {2; TogR = R?,
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= kF®R=R&C, = keR=RoC

LREETD.
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