MaxiMAL SymMETRY RaNk CONIECTURE FOR. NONNEGATIVE CURVATURE

For class of momifolds M", m,=0,closed, we still camnot diotinguich behween

sec >0, sec20.  One way b dual with tiuo lack of Rnowledge ioto inmroduce symmetries.
Consider Abelian symmefries
Def? The symmetny rank of mfld symrk(M)= rk[Isom (Ml]/ioom‘hy group

Note M closed =) Isom (M) bamp't Lie growp rk- mayiml torwo wndhat lie group.
Consider the rank of-torii aeting

Theorem (Maxima Symmetry. Ramke. Theorem) (Grove, S-)

let TR affnﬁ?:lmeﬁcdlg amd effectively m M sec >0, closed. Then

G) k| &Y

i) IM.HMZAM olequo.‘ilv,, M" io diffeomaphic to S" [R", Lp.q o ae™ (Jm=n).

. ..eMISppaCb)
Roy , AMSR ks[5 | dimS: S® ¢ obtuined topological auctrichions i higher diis
i)

Wilking : k 2 §+1 used connechvity lemma +o show eitheM" io homeomeLphic o S HIP* o
topologi cally homeomarphically equivalant +to €P™

Famg ¥ Rmg AMSR. : N33 heme + S, HP®, s CP™.
alm')os-( maximal symmetry ramk

Rmk: AMSR im dime 3,9 o " 4" rank, that io, Wilking’s result wao extendsd .
OPEN PROBLEM : classification of AMSR 4o dimn & ¢ 3.

T*QAMY T3AM*
Comes fran Rmcare duality, you can¥ say that for higher dime,
mdimd : T'2M? T-0 » X(MD22 = %(Fix(Hss')? e oy thet g
o prraena of o cirdle ashion. where Hhio denoteo fivel
see>0 : SUCPY  seeyo:SiQP xSt CPHECP? rts

Similax conjecture fo nonnegative geetimal curvature

Conjectune (Maximal Symmetry rank))
Let TRRM" = 0, losed ,4e.20. Then

version 1 versin 2 . =3
i) k2 |_-"3"_J 14) Indhecosts of equality and ﬂ(v'\'; 0" mod?)

M" 4o diffeo to S3x - x S?
(Replace with mowe. genena conjecture)  M" io equivalently ™ fimeo ofN
diffeoto N=,T 2! x TT ™' x T 8 inr=2|% ] - n, o vn hecrae n¥o mod 3, the quotiont, by o

tr o

$ree inear actim of a4ovuo of 2nmod 3

Note, thio diseussion fnwand vo Jowmd work with Christine. Escher

Q: what do we Rnow abowt thie conjectue.?

* Truaim dim $b
* Theclassification vesubs imdimé 2+ 3 io well knoum
* Fo dim’s Y ¢ 5+b, clasdification wp to diffeo Galaz-Garda & S—



+4,5,b improved -\:o'emwa;wn-b d‘néFw bQ‘Gd;'«,:G;rda.{ Kerin.
* 4 o true fm dimo 29 Galaa-Gardia 4 S-

Bott Cony let M be closed W=0.3ec>0 Riem mfld. Then M io ratially elliptic.
dimg H* (R Q) < & dima_(T(I®O )< 00 .
Examples of pos & monneay curv mflds are oAl rakinal

Thm (Ga'ds-Gara/a\ Kerin , Ralesduw )
Let T* act smoothly ¢ effectively onM" a =0 closed omd rationally elliptic. Themn.
(1) k2] —expected.
(id) Thedre ranke of Yhe action, of, theactin £ |5 ), where ¥he free vamle corvespmdo tothe ramk
of the largest subtoruo that cam act almosk fveely

Prop ('ESM,S— [ GEKE others?) .
let TR X" & closed. Alexandrov space with o Lower bound, & k-3 L% 1. Then the free ramk of the
Tk ackim iv 2 2ke-n.

“Theovem (2scher, S- )
Lot T*/2 M = 0 5¢c %0, closed ratimally elliptic. Then dhe. Maimal Ramb Conjecture holds.

Thesrem. B (Escher,§-) lat TN M",dpsed T,=0, sec>0. _
Assume that when k=] %2\ then the the action i moximald @ almoat maximal. Them pact (i) of
the maximal symmetry romk conjechue holds .

mayimad action : Zk +n =m. 4— dvmof smallest owbit.
almost maximal: 2ken=m-] — T" = FELCF e’

— fixed point set
T™:T*"ys™”
) Tunit nevmad TMeEM2e . o Eie "
T A ysin-2k-
Theorem (Sscher \S-) Lt THAM™ Femne 1. M"cdewd, T=0,4020=> the MSR conjecture holds.

aimtle
CaD (£sther.S-) same hypolﬂhl.s'\s‘,l Then paak (3) of Hhe MSR conjectuae iotrue.
A torus mamifold o M cleeed. orentable with o T acken 2 MT # &

Theorem (Wiengler), Led M" be a 0,20, see20 torue mamifold. Then M" (o equivaniantly
difleomnplic 4o o free inoon qutiont by atoruo of N.

N=JI, ¥ x T gmi
* wr
T™*AM"
| /T 2 caaes k= s (P),
w\:_u k4 #fac0 (P)
torug, sec > 0.
simplicso N
P=TIA=TE
$ s-m‘ma!.‘:ﬁ



e

Open questions & Problems
1) Claaafy amost MSR.,

Resuls : Dims 2.3 .
Dim4 :s0c>0 HK, secr0 Koy
DimS * T2ackion : Rong sec>0, sec>0 (6GS)
Dimb : T®adhim : MSR sec>0,sec>0 , S?x S®aL toruomf|d

2) Fo cohemogervity m 4orus actions, m>Y can one show that Fix(M3s") # & £m some circle?
(with Large toruo already acting on ok ) .



