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SETTING

M = closed hyperbolic n-manifold , [1= (M) erther

™ <
n s 3 , ©of oo'm-anj tot. 3eodes:c,c°d-‘m-'l >

e M srithmetic of simplest type \ = closed immersed hypersfcs
Bader-Fisher-M:ller-Stover’21

TwoO TYPES OF GEOMETRIC ACTIONS

( isometcic +proper+cocompact )

e ™~

M " Y CAT(0)

j cube complex

Riaid Fnx23 Lots of them!

GOAL COMPafe these two actions via Length Functioas !



LENGTH FUNCTIONS

M X isometric ~D ﬁx:P—ak
i i K
action gl-—)"z-)n; ik_clx(o,g 0)

EXAMPLE (M,g) closed neja'l'ivel:, curved maniSold

~> M= mCM) ~ (ﬁ, a') & £3(3)= q- lenj'us oF waigve geodesic
n Cm\jugacg class o¥ 3

MaRkED LENGTH SPECTRUM RIGIDITY (Otal. Croke ‘90)

9,0 0338“‘1‘/&(3 curved metrics on closed surface M

Lacgd=Lg cad> V < 9.9 isometric & isometrs
3 3 3‘ 3 j * is:fl'opic ) Zﬂden'l-.‘{-s)

COARSE MLS RieiniTy (Furman’ 00)

r. lngPel‘laolc'c. e X,X* ﬂeo~\e+n‘c ac'l'a’ans, X,x* seodesc'c,

foa)-'-'-»ex*(j) Vj <— 3 r‘-eq.uivarn‘an-l' rouﬂh i$eme'l'fﬂ X_')X-t

up to bounded add:tive error



CAT(0) CuBe COMPLEXES

e Contract:ible complexes bou:lt
b:‘ ’]—Lena‘l"n Eovclidean cubes + Non-Pas:'l‘ive Corvature
ZSome‘l‘rtca“U alonj (sub)f aces

. Geome'l‘cgt Graph metric on 1-skeleton

ExAamMPLES 5
1) Simplicial trees 2) X = y O
locally CAT(0)
. X = universal cover is CAT(0)
+ M= P14 )N X
’QX,CS) =" miaimal lenj-l:l« o5 combinagtorial geodesic in X

MARrkep LEnGTH SPecTrRUM RiIGIDITY (Beyrer- Fioravant: ‘21)

r' haperbol.’c N X ,X « T X ,X o« “irceducible"
SQOme'&riC ac'l.'ions CAT(0) c.be cpXS

f,x‘c\tj): L x £3° Vg <> 3 Meguivariant isometry X =5 X,



MAIN RESULT
THM(BRoby-R.’24H)

M~H" torsion-$ree uniSorm lattice. st either:
° N $3, or
e " arithmetic of simplest type

-—->3 sSequeénce r"N Xm O'g' cubu'é‘l‘ians s.t.

£
) m $ Xoh Eﬁj
Q.H“ £q3

g Ygel & Awmy 51

For' on l,al'jc XM more r.-eq.m\r. I’lﬂomo'uv\e'hcn 'l'o “_‘ﬂ

RMK Seq-uenc.e X is inFinite! Z?Cm and /ean never homsthetic
T T

ara"l‘lnrme'l'ic non -acrithmetic



APPLICATIONS

[ I'Hn as is Se‘l:-l:mj

CuUBULATION OF RANDOM QUOTIENTS (+Futer-Wise °21)
Nn<g3 D Random q.uo'l‘-'en'l's of M at dens:-l-s <1y wr.t. e "Hn are
kgperlpol-‘c, & cubulable

No GROWTH-GAP oF SUBGROUPS (+Li-Wise ‘20)

3 seg HK< r' quasicoavex subaroufs oF infinte index s.t.

K= 0o

V(H.) = Lim lag#{herldH.ln(o,hx)$T} > n-1

200 T

ApbobiTioNnAL APPrRoxiMATION REsuLTs

Can also approxc'ma+e bj cubulations lenj'l‘h Fuactions For
°* Negatively curved metrics oa sourfaces
* QuasiFuchsian reps

* Hitchin reps /maximal reps



ExXAMPLE: grt Sor P:TT.,()

Caantrell
* Cajlej graphs (dense) ® Green metrics Cdense -Mar+:nfzé(§ranado'2’-l)
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TooLs

Dim=2 (P~ }H"): GEODESIC CURRENTS

9,= { geodesics in H2}2 Curr(P)={r““Va"a“t Radon Qx}

measures on
Mult:curve LiSt Discrete oS Mo Coubul ation
¥ on M\ HZ —~ 2  curreat 'Yh,- > X‘B’ o5 M

AT
s

Al 3 continvous intersection auvmber L:Curr(M)xCurr(M—[R
2| 3 Liouvville curcent lf, st. i( f.,”]s)=zﬂ.|‘(3)

3l 3 seq hm€l  s.t. ’V,hm-b}: cop  to rescalmj)
‘-_', m> 0 => 3 PQ' Xm cubulation s.t. L(ﬂh,’qa):zxm(a)




Dim=3(r~H3): Co-ceooesic CurrenTs

= asicir le -— r—inv rcant R don
ae {:U$7‘:‘a:"_|3s}? A QGCUFF(P)_{ r:eaaswesaon Q,e}

S /
Immersed almost Li§t Discrete co,,asj{e,.s:{-;,, Cubula tioa

tot-qeodesic surface : co-geodesic ? X_o5 M
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29— I_‘\H"3 current o(Z

SRS et
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AV 3 "continvos" intersection aumber i QCCurr (M) xCurr(M—IR

Con
_Z_l\/ 3 Liocuville co-geodesic current lf, st. u( K_,"]ﬂ)=£||_|3(3)
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Trtcnj !

Need minimal

41V mS>0 = A M X, cubulation s.t. L('ﬂhéﬂﬂ):zxmﬁj) surface tools

3l 3 seg hm€l"  s.t. ‘Vlhm—"AC cop to rescaling)



Thank Youlll



