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Dear Sir,
well=-knorm pook Fhe Observational

ech to GosmoLlosy discussed in detail the aveilapie

1 deta concerning the nebular red-snifts, and the

istribution of nebulae in in relia

of the Universe, both static end em

she. estimate of the distance of a nebula from us is based on

er according

the nebula is regarded as stationary
aXe) ins unexslained-or as receaing
the

Prom us with a velocity, corresnondaing to tie observed rec
0

the static model, Mubble tie
denendence of tue

us conforms closely
AX

=LO

the distribution of nebulae in space, as given bg the

aveil abl urverys, is Seurc homogeneous,

On the other hend wnen the

to the recession of the nebula, the scale of



altered: the estimated distance of a nebula of a given anoarent

ty becomes /shorter by a factor [+ r/c,
(+ &ASX, thick

5 one recession factor in whicn ar ib tne velocity
Us ng these distances 'lubblethe nebula,recess WLOoo

finds the can be renresented by the exoression
A Rr + Av 4 -- ~~ -(2)

where K2 has the same velue as berore and = 2,54 X LO

(Lig iteyear) Though Hubble uses two different numerical

constants R anid. 0 in exoression (2} it will be clear from

the preceding semen that they are related; L muss be

7 a Wtnie rom the numerical veal ues

Miven above will be seen to be actusaily the case, The homo=-

geneity of distribution of the nebulae found on the static model

disturbed, and in order to restore the homogeneityis now

2.0StuLate a urvature for the Universe, TheBubble to

radius of curvature reuuired for this purpose, besides being
mall absolutely --it is notBE ach greater than the range

accessibie to the 100 inch reflector corresponds, according
to Hubble, to a density of matter in the Universey a thousand

times greater than can be accounted for by the nebulae that
we observe,

The distances % appearing in (2) which are also the

Gistances witn reference to ,the nebular distribution in space post
160 above is are the distances at wnich tne

ebuiae were at the times when the lignt signals which give us



oon

informmatio now left the nebulae; these times are natual
7

ifferent for different nebulae,
e-Storr try eh

nurpose of this note 3
04 Jmay tre

simole results that follow we assume unifonan
velocities for the nebulae{ i.e. velocities independent of time,

the velocities being of course different for different nebulae

and corresnonding to.their respective observed red-shifts,)w(2-)

[ene
distances Rand we substitute for the distances

at which the nebulae will actually be now, ® being Miven by

R= T+ = m (i+ ~ -- (3)

The results referred to are

1) the linear relation between the red shift and the

'distance is restored:
/A = RR,

woere bas the sane numerical value as before:

2) to the same aporoximation the Gistribution of the
Milne

nebulae in svace becomes homogenous our

having to invoke any curvature for the Universesand th.

nomozenelty will eemse remain undisturbed

by the expansion,
Yours truly,

K KRISH NAN)
OxPord
July 2, 1946,
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Dear Sir,

a neteiae in apucs, dn
or velction to plausible

its luninosity, the estimate fer according
as the nebula is regarded as stationary in which case the
oricin ef the OP as rocoding

shift, in othor words the Oy on tho two models will
(1)be differents On the model, Hubble finda that the

dependence of the Ped- oh3it of a nebula on its distance from
us conforms closely to a lineer lay

where Row 5457 x (light - year)! ana 9 is tne
distemts exoreased in yard

the distribution of nebulae in Space, as given by the
avaliable surveys, is

Sea of Giatences ig

fts and Distribution of w Space;

wea

Babble in his wellekmewm book the Qhservationsl
ia detail the available

thedate the nebular
>

models of the Universe, both etetia snd ax Since
the estimate of the distence of 2 nobule Drom us is based on

rom us vith & Velocity, CRT te the cbserved rede
d stance

AA/X kev

practically homorcneous,
On the other had Whom the redeshift 16 attributed

to the of Lae nebula, the



the estimated distance of a nebula of 83 givon apo

luminosity becomes/shorter by a factor | +

Rubbic ealis tthe soton Factor in ay is the velocity
SY) thee

of rocession of the nebula, / Using thease dist snes , Hubble

finds that the vod«chift em be rosentod by the expression

® Though Tubble uses tvo different numerical

constants e end 1 in expression (2} 1% will be clear from

the preceding that they sare pelatody L mist be

given above will be seen to be actually the cana me horo=

geneity of distribution of the nebulne found on the static model

is nov Gisturbed, a2 in order to restore the homogeneity

Hubble has to postulate a carvature for the Universe. The

of curvature required for this purpose, besides being

MEE sbcolutcly- it is not MEE rtich greater than the Prange

secessibie to the 304 inch reflector corresponds, according

to Hubble, to a donsity of matter in the Tniversdy & thousand

MEM erester thm can be accounted for by the nebulae that

we observa,

distances with reference tothe nobmiar distribution in space pose
montioned 'shove ie ewinted, are the distences at whch the

- ev + + -- _ (2\
whore K has the same value as before om 2,54 x10729

to k eh.

very

tines

The 4 + 4n (2) which are alec the

wore at the tires whon the signals Whisk sive un



information Bow left the nebulae; these times are natual ly
different for diferent n Bit,

ge of this note is to draw? attention to the
4

+

following simme results that Polley[at we agcume aniform

the velocities being of course differant for different nebulae
and corpesmonding to thrs 4r respective observed
and if we substitute for the distances * [ the distances R
at which the ne will actually be now, R being given by

Reet ---~

The te referred to are

14 the Linear relation between the red shift and the

velocitiss for the nebulacy

(2)

noPL

distance is restored:
= eR,

e has the eons nancrical value as before

M) to the esme approximation the distribution of the2

nomtias Im qoace becoming hog,
having to invoke any curvature for the Universe;a

homogeneity will of course remain undisturbed

by the expension,

Yours truly,

July 2, 1946,


