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Embeddmgsofmaximaltoriniclassicalgroups.odddescentand.tt
awsquestm.SSIntroductionfetkbeafieldofchart2.at

( E , 5) be anétale

algoffmitrankhoverkwithmvolutimr.ie
- 5

2
= id

,
5(ㄨ y ) ⼆ 5 (g) 5比)

btlA.tl

beacentralsmplealgebraoverkofdmriandmvolutmt.su
pposethefollowmgcondītims

hold :
D 5 1 K = T.lk
tet R = K?
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dmk (E) = {

n f [ K :

RJ-zl-Jfk-k.QI-lilE.MG
CA.naninjk-dghomomorphismwithrespec.tw
mvolutum ?

Withconditions D D , QI īs
"

equrvdenitotheembeddmgof

maxmaltoriwclassicdgmp.whenkisaglobalfield.me
mayask
Q 2 :Doesthelocal-globalpmc.pk
hddfortheembeddmgproblem
definedm QI ?

G. Prasad &
)Ingeneral.no ! ( A. Rapmchuk ,



Terèssomeobstruction
"

tothelocd-globdpmcple.ReformulateQIuthelangua.ge
of homogeneousspaes Eunder
Aut (G)

,
where G = UCA ,I)

0

0 (A . 5) (R) : = {zeEARRlncxHJwhereR.is
ak-alg.oanembeddmglk.es
ab-pomtofE.Dthegeomehicstabilizerofzlc-ECksis.am

axmaltorus

of Aut (G) ii.
Obstmctn I :

Aut (G) īsdīsconnectedfr
Gof type An , Dn
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02⽇ 回
wemustLaconnectedcomponentofEandcons.de2

t.helocd-globalpmcpleforacomectedc.ms
Orientation Cfor Dntype )

Rmk :扣 Antype ,

ak-dgbmlr-TTembeddmgliesmthesameconnectedcomponent.fr
Dntypeiieorthogondtype 2
tt CA , t ) betheclīfford



dgebraof (A ,I ) anddenoteby
ZCA i) thecenterofc.CA , I) ,
whichīsaquadrticétdedgofk ,

Anorientationīsakdgisomaphism
betoeen △ (E) -3 ZCA ,I)

、

Jact :D ( E
.
5 )台 (A ,ylocdy

evengwhere ⇒ EGA.lk
DEGA ⇒ 彐 anmvolution 0

of Asuchthat
E : ( E , 5) es (A . 0 ) / R
P (E , 5) ↳ (A i)
② 彐 a E逃)5s-t.CA, i) ECA ,0a)

Qalzl) : = 0(E(a) 2 Elci)



tet Ui △ (E) → ZCA ,I) bean

orientatiomand ui △ (E) .es ZCA,0]
Thm : (Bger _ L . ⼀ Parimda) Thefollowmg
areequhentih Dzntgpe )
i) Thereexīstsanorientedembeddmg

( E
, 5) Rkv → (A , i) Rkv

withresp.to vforal.lv EVK
View CCAR Rv , 0 ) and CCABRvi)

R

as △ (E) -modaleviau.irespectny
Then T.clApkv , 0 )] = [ CCARKIJJ
u Br ( △ (Epkvjforallvw P

,

where p := { UEVKI (A , i) RRU
-(Mzn CHv) ,TD
and Epkvsplits}

,



Obstructīon ⼆ : Brauerhlanm Obstmction

§

Odddescent.ThmCB.gr- L ,
_ Panmda)

Thereexistsanembeddngof (E ,5)mtolA.tlīffsuchanembeddmgexīsts

overafiniteextensionl-lkofodd.degreekegpomtiiluipL-ZCA.tl
是 L

E) U : △E.az (A i)
i) Odddegreedesantholdsooer
locdfield _

(i) TheBrauer-Manmobstnecticn.vanishesoverh.ttīt
vanishes overk

.



§ Totaros question 1 2004)

Ifahomogeneousspacehasazero
cgdeofdgreeone , doesītalso
havearatīonalpomt ?

Odddegreedescent ⇒ affnmatu

answerstottarosquestion.Bop.CBayer-l-Parim.la)

tet X beahomogeneousspaceover
anumberfīeldunderaconnected

lineardgebraicgroup Gwīthconnected
stabilizers.Supposethatxhasaze.ro
gdeofdegreeone , thenīthasa
rationalpomt .

keypomts
i) flasqueresolution of G :

( Colliottolēne )



I → S → H →

G-I.exactpequenceofdgebraicgnupswitht.hu
semnsīmplepart Hssof

Hsmplyconnected and

Htor EH
"呱ssjquasi-tmial.i.e.HU

_⼀年 RkiklGm )
-

E 1

i) Brauer _Mannobstructnfor X
( Borovoī )

扣 REX (E) , Ū = StabGfn ,

there ' S a K-f.am Mtoroftr

andanelement7GEHCK.ME,街

suchthatifxhasak-pomt.then7.IO
( I- M⼼ → Gt

"
→ I )

-I 2



(iii) Supposethat Gt" īsquasitniiae
Then tr KTK fmite extensīon ,

we have corkykresy [ C] = [KEKJ汀

whereicJEH.lk/MtEsGt0r).SketchofProof:Di)=)wecanassumeG
wīth

G" sīmplyconnectedand Gt"

quasi-t.mil .

D X hasazerogcleofdegree I.
⇒

xhasakv-pomtforVEVx.Borovois.tn
⇒ n ⇐> XCK) 中 ¢
30 Dt (i) ncx) = 0
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