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The Exponsion of the Universe in Relation to the
Observed Red-Shifts end Distribution ef v Spoce

The Bditor of M=
» g e B

Agproach io 532}“ Iy hag @lscussed in detail the availsble

observaticnal dats concerning the nobular pe d=ehif™s, and the

e {r\v 5

A28t ntion of netitige in spacs, in relation to plausible
e iﬁ;iwsz’*@eg both static end eanding. 8ince
of 2 nobula from us is bused on
its sprarent luminosity, thes ectirste =171
as the nebule is regavded as station Bry - in which ea

3

origin of the rvde-shift remnins mexplained - or as reoceding
the
from us with ¢ veloeity, corresponding to the observed rede
< % G(.Aétaw»cp— :
shift, In othor words the ‘mf»malaﬁ on the two models will

)
On the static model, Hubble finds /\that the
dependence of the red-shift of a nebula on i%s distsmee from

us conforms closely to a linesy law

AL = kv ‘ ——~~L’)

37 = 107°(11a0t - year)“l and Y is the
that
reagsed 1n lighteyear

stribution of nebuilse in = gpace, as given by the

aovaelldble surveys, is Sesssd-to 3 practicelly homogenoeous,
On the other hamd vhen the rode-ahift 1s attributed

to the recession of the nebula, the scsls of distences is




gltered; the em:ij mte& distance of a nebula of a givem apfgimt
V== T
m:mosi%y bemfz/ *aéwrter by a factor | + ’0‘/ c (—.&a&&ﬁaﬁy

Hubble calls the yecesslon Pactor in,,kfa:ma Ar iz the velocity
and c 9o ta uvvevi? e Aght
of rocession of the nmmla, miﬁg theae distences Y , Hubble

finds that the rodschift con be represented by the expression
A?»/X Pl e e e ——= 2}

vhore K has the seme velue as before emd [ = 2,54 x 10~19
{ lﬁ.ghta»year)“g, Though Tubble uses two different numericel
constents K end { in expression (2} it will be clear from
the preceding that they ore pelateds { mmst be
Vap;sx’@;d.zﬁ&mlg equal to IQL , Which iTrom it nomerical v ues
given zbove will be seen to be actuslly the cas 'Pi*“*zc homo=
geneity of distribution of the nsbulae found on the static model
is now dlsturbed, @l in crdsr %o restore the homogeneity
Hubble has to postulste a curvature for the Universe. The
padius of cwrvators required for this purpose, besides being
mnall shavlutely — 1t iz not veey much grenter them the range
accesaible to the 100 inch reflector - corrosponds, according
40 Hibble, o a donsity of matier :Ln the MWra% a thousand
timee greater them can be accounted Tor by the nebulae that
we observe,

The distences T w}psmﬁnﬁ in (2) which ave alsc the
distepces with reference to/ th.e nobular distribution in space jus-
mentioned 'shove i enlevinted, sve the distences at which the

nebulae woere at the times when the light signels whizh give us




information :3.:“? lef'v the ncbulae; thesse times are natud ly

diffevrent for éif“*?r,m% nebulas, :
/(buwlq th g Vs p,o_m,w R @«,—a@:& e conotan i R aud £ e

e Z 'f‘: *fl‘m parpose of this note is to draw attention to the =

N ‘t)ww N
s;c:,:iz,@f:?:,:t:,:f sirmle results that follo /;z. we ssoume wniform

veloelitlios Tor the nebulaey i.0, vclgw.m. os independent of 'z,ime,
the velocitios belng of course differont for different nebulae
and corrvemonding te thelr vespective cbserved m&-shifts.)

and 1T we subotitote Tor the distences /\ t}m distanees R

at which the nebulse will sctually be now, X being given by
R = T o = =
e o e - (3)

The Teosulls refsrred to are
1) the linear relation between the Yed shift and the

istence 1s restored:

Ar [ = R K

where © has the soms mumer .’ww value as befores

to the same spproximation the distribution of the
4 v Wuz, Mg Anar
nebulae in gpace becomes hompgenous ,w;ﬂwut our

having %o invoke any curvature for the Universe;a.l

mogeneity will of course remain undisturbed
by the expemsion,
Yours truly,

Oxford
July 2, 1946,




