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No poznt 18 more central than thzs,-”'z
that empty Space zs not . empty e

J A Wheeler

‘ The Universe malnly has two types of - structures' the homo—1
geneOus and the hierarchical ones’/1/ +The former is convenlent
to describe by real number field (and its mu1t1d1men31onal ex—

tensions); the latter - by p-adic, (non-Archlmedlan) number. fl—‘ﬁ‘

o elds/ £ Nowadays due: to nonlinear dynamical  systems (with
'strange attractor ‘phase space pictures ) and unified f1e1d
or str1ng theor1es’4’, dynam1cal change of the dimension of .
space (when time and/or space scales of the con31dered pheno—
 mena change) becomes actual ‘ e SR
In the dimensional regularlzatlon technlque/e’ we'! (formal—""'
ly) consider non- 1nteger and’ sometimes. even negatlve d1mens1—;
“.ons of space’7/ ~For models of random surfaces sometlmes nega—

. tive values of: dimension were considered”! : W
‘The topolog1ca1 (inductive) definitions of d1mens1on’9/ »L-‘j"

say ‘that a set. has: (rnteger) d1menslon equal to n 1€ 1ts bo— :

undary has dimension n=1. : L e -
, 'In the metrical’ def1n1t10n of d1mens1on/1°/ we count the‘4'
, number of covering elements {e.g. Shperes) N(@) with'linear -
size "3, and try to f1nd ‘a’ value of the parameter d from the ,

‘equatlon ,

Pi(a)a = cdnst 'a-¥¢0. 3 B BT V/i'{ : ‘~': (i)n",
For ‘this metrlcal d1mens1on we have

InN Gl \:i\ ‘ ,‘ R .u':‘if j;’J ’f(z)A

d ="lim
) a-+0 ]n(l/a) . ;

For. any set of. finite number of points N(a)aconst so d =0,
For empty set N(a)-O and we cannot use -equation (1) to de=
termine the value of dlmen31on which is equal to =l; by topo—>
logical def1n1t10n. In this case it will be: convenlent to use
‘ some, “regularlzatlon s with N(a)aO. Then from (1) we .see that.
d <0 and the simpl t~appropr r is =1. If we define
the Void/1Y as the tate ‘of " tﬂé ﬁﬁi just before God cre-
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ated the empty vacuum, then we can ass1gn to the V01d d1men—

‘stion. -2%*,

But ‘how can the 1nteger N(@) ' behave a1most cont1nua11y neard

the zero, when a - 07 Here We. can use p—ad1c Valuatlon/2 of -
1ntegers :

0, if N 0
ordpN .
/e
, where for a g1ven va1ue of the pr1me number p we - have the'
un1que representatlon ¢ S

’ |N’p=A

n does ‘not contain factor p.~«~.' S
From deflnltlon (3), (4) We see that T o

hm
,’”aqolnlm :
- If we. take, for example

N - pkn’ . —2k

~;p

kﬁoo,

‘_Where m k E are p051t1ve 1nteger numbers, then

e For any non—zero ratlonal x we have an ade11c construc—"
'"tlon/2/ ' - .
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where by definition

' X, x20

o=t o
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’isfa‘uSual'absOlutefvaluation.,wa:p§7f"
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o I thank P Frampton and I Volov1ch for the dlscus31on of
thlS p01nt. o . : ;
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N0w from (7) for X= N and’ def1n1t10n (2) and (5) we ob—

1P22

So it 1is pos51b1e ‘to calculate 'real" fractal d1mens1on of a‘4

set (2) by summlng p—ad1c fractal d1men51ons (5) for every

'\,,prlme p.o

}"UVThls 1nequa11ty is, for: rat10na1 ‘values of P =

dgquallty

7;;2P B 20

 when' al~ a2f°"—am1j‘N1' am1+1—...

VM<PJ> = 2 P N > H N = e_ ,f,e,f
"so - ‘

s ,def1ned

‘(see, e.g.
when T had -seen that paper/12/

L2y For quantum (fluctuatlng) geometry, there are d1fferent

ways of 1ntroduct10n of: d1mens10n

lnN~>';V' In<N>
>, Qg = me—— PR
' In 1/a vf"’

:%;(9):

T

It is easy: to show that d2 2 dl, u81ng ‘the follow1ng 1ne— S

Py "*&z‘-

‘JE P N 2 H N S ! ;”yi'>“:HJQMNfi:eAylkjjc"’;itf)(éf

where

a consequence of the we11—known 1nequa11ty

N (I ‘
= am1+m2 N2) ...-(

1 “+ag +...+3~M
M

Indeed

1;1 : ZP;‘DN '.<1nN>-' R

S m<M> > an>‘.
Note, when <N> <1

0, N2¢ 0,

€ < -Nl'—’ <N>—cN < 15 then’ d2 < 0. In this case dle

Aeg.fPl—l—e, Pz-—-G, Nl
ISHOtA

so there ‘is no contrad1ct10n w1th 1nequa11ty dg 2
24,20, S S o

The negatlve dimension was 1nvented before by B. Mandelbrot
/12/) I added the last note ‘to the manuscrlpt,
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.- This  proof was,stlmulatedfby»thefdrscu331on,w1th A.Be-.
renstein.. oo oo e : : o
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, I take pleasure to thank: C Devchand for the dlSCUS510n and ‘
the readlng of this paper : ‘
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