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INTRODUCTION

It has been only rather recently.[.1-5] rcco.q1i11j that scaling fields involve a whole

hierarchy of (fractal) Orrn."rioni tO(i)) c-traracte;zing ttte sparsei and sparser regions of

space occupied by higher ;o";i'gi;;6t;-(p0i of srnlularit6s of densities e of a turbulent

flux fl (e.g. the energy, *"i?fr-* fr'oi i'ii 'ti't"tity'rof points on a srange attractor):

n{A) = J e,ddx : Pr(e,2 l-Y ) = /c(' D(y)d-c(t); (1)

uhere / is the (smaller and smaller) homogeneityscale' in a partial consmrction of the

Drocess down to scale /' D(t) is the corresponding dimension function to c(1) (itself a co-

bimension) when c(1)(d, cYir""eiit:' d;;i""il(fi"ctJoi otttet*ise) of the sit A on which

the process is observed' h;;':;;;!o-!t tirut'-s *here the singularity exponent of

the measure irself corresponfifi;; d;if;ot its 
-de.nsitv) 

is considered a slightly different

notadon is often ur.a; *tJi'if,"i"t"r'"ti;i!$,,tv-"rthe riri:asure is denoted a and D(g) is

considered as the ,,spect u;';i^;!;ffi;G;'rtcrl. itr. t*o notadons are related by the

following: /,'\
cr = d- T f(a) = 6- g(^' \L)

whichclari f iesthedependenceofcrandf(( l)onthedimensiondoftheobservationset.In
the foliowing, tr,. ,y.ooia"iiii tlir.*Jof; the l;;ite differcnt) Levv index (for the

stable lrvy distribuuons) aiO'rf,i ."f ut.O diuergence of statistical moments' lndeed let us

ooint out, for h21 tr,i, tvpli'r li"";;;;;;;;itittc rt"- tq't (ensemble average denoted

<.>):

dle)ht , .J rn, dhdx > 2 N(t) I -rrv t nd N(l) = F(94 (3)

foranysingularitylN(gbeingthenuberofoccurcncesofsingularitiessongerthanl),t}tus:
f r ,ra ,,KO)+O-l)d X(tr) = supr{ht +(9} (4)
J el' l  Ortux = I -r

*ti.n aiu.f,"s .s soon as KO)>(h-1)d. Nore rhat.singularities contributing to divergerces,

conespond,olod.Tg:C:U;;iil;:qi:{?f/#d:ltS;1,*tl1#?;#,i?ilif &'i
iurelv'not prcsent in a rcalisation' These wrlcl- srngulu

#";?#;f ;;goi*ti"t ta, ftal are considered as non-negative)'

TFIEORETICAL DEVEI,PMEI.I-|S

A-prioris any increasing function c(T) could be suitable for eq'l' However' it can be

demonsdated [6] that: r-^i:-d r^ 
-rerielv 

srrch multifractal
i) multiplicanve.proces.ses ge gencric n15-esses leading o precisely such mt

behavior.Forexampte,rn-thesimplestexample,the''g.model'.:eachstepof$eprocess
dercmrines the fracdon i;; fffffir--i,rcif 16 smaller scales and rcspccts a canonlciu

conscrvadon of the flux tot,l'J iis ensemute average is scale invariant:
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