
 

ExponentiolanthinthLM

X l connected

LX free loopspore Map S X

I fibration RX LX X

Good Study growth in Hecht Q

Conjecture Gromov Vigue Poirrier of 8
is a rationallyhyperbolic finite car complex
then H ex a has exponentialgrowth

drown for wedgeofspheres Vigue Poirrier

for M N where M N are closed
converted manifolds connected son

isnot trivial Lambrecht

X is conformal Lambrecht



Felix Halperin Thomas studied growth using
Sullivan algebras

Def Let ve Vi iz o be a graded vector

spare of finite type and let

ru e E din Vi
isu

We say V grawsexporentially if I constants

I c c c ca so suchthat for some M

Ci c ru set at k em

Def The logins of V is

logindexcut lim sup logtd.im

Remarks The logindex comes from the
Hilbert series

V6 É dim Vi 2

This has radiusofconvergence p s e log
indexWl



of very la

grow exponentially if oc fee I logindexcut

For spares

logindex it x logindex it I a

A more precise version ofexponential growth is

Def A graded vector space velvilizo of
finite type has contralledexporential

growth f or bogindexcut an ad
for each s I there is an infinite

sequence arena a such flat

hit c d ni ti z o and

dim Un s ed where Li is logindeed

Tim Felix Halperin Thomas If X is
e connected with H x Q is finite type
then

logindex Alex Q e logides X1

logindex H LrXl a



Def Lt X be a l connected space with
HIX a of finite type and

oh logides Halrx a a o

Then LX has goodexporatiolgrowth
if it thx Q has controlled exponential

growth and

logindex H ex Q1 logindex Hart Q1

Then Felix Halperin Thomas If 8 is

a 1 connected finite type wedge of spheres
then he has good exponential growth

Tim Felix HalperinThomas Lt F Y 42
be a fibration where all spaces are

reconnected and have rational homology of
finite type Tf

logindex Cit 121 a logindex Yl

then LY has good exponential growth
iff LF does

Ey If 2 is rationally elliptic then

logindex La 811 0 So if



log 1 f
Y is nationally hyperbolic then I y

grows exponentially aslog index Chill so

LY has good exponential growth
off It does

Recall In a htpy eofibration EAT Y 42
the nap f is inert if ah has a right
htpy inverse

Def f is stronglyinert if it is inert and

logindex ALA e logindex a yl

The Felix Halperin Thomas paraphrased

suppose I ntpy calibration

3h Is Y Is 2

where f is strongly inert Then LY
has good exponential growth

Pf uses Sullivan models



We'll give a different simpler proof
using integral decomposition methods
and will be more general

The I Huang 71 Suppose I htpy cofibration

Et I Y 42 where A Z are not
nationally contractible and f is strongly
inert Then LY has good esporatiol
growth

PI I inert oh has a right why rainverse

by Core I htpy fibration

R2 HEA YI Z

and there is a htpy equivalence

Ry are x SL RZ X EA

f is strongly inert

log ides 21 a log alert ly

by FAT LY has good exponential

growth iff RE Et does



gro off a

Rationally any suspension is htpy equivalent
to a wedgeofspheres
Our case 22 REA I N REA IV EA

e E Era VA

RHEA is htpyquints awedge of
spheres

By FAT II wedgeofspheres
has good exponential growth

size at hes goodexponential

growth noting A Z not nationally
contractible so 22k EA is awedge

of at last 2 spheres1 or

An application t PD complexes

The Huang TI Lt M be a t connected

n dim PD couples satisfying
ftp.ycofibrationsgrt

gmush mVEJ s M

ET M Q



where Ht Q E At Smash m Then

LM has good exponential growth

The Gromov Vigue Poirrier conjecture
holds

PI Consider the htpy cofibration

ET I'M Ie

We saw oh has a right htpy inverse

f is inert

We saw 7 htpy fibration

rakes M Q

We saw Ra ers marsh m

Q is elliptic
logindex 5 107 0

na x ET Asmxesmy ET

Msm ans m RET V EJ

wedgeof spheres



edgeof places
rationally

slogindex a rakes o

We saw are rat RI ra x ET

e logindex M 70

f is strongly inert

Hence by the previous theorem LM
has good exponential growth y


