
CIHM
Microfiche
Series
(Monographs)

iCIMH
Collection de
microfiches
(monographies)

Canadian Instituto for Historical IMieroraproductions / tnatltut Canadian da microraproductions historiquas



Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original

copy available for filming. Features of this copy which

may be bibliographically unique, which may alter any of

the Images in the reproduction, or which may
significantly change the usual method of filming are

checked below.

El
Coloured covers /

Couverture de couleur

ryi Covers damaged /

D
Couverture endommag^e

Covers restored and/or laminated /

Couverture restaur^e et/ou pellicul^e

Cover title missing / Le titre de couverture manque

Coloured maps / Cartes g^ographiques en couleur

Coloured ink (i.e. other than blue or black) C
Encre de couleur (i.e. autre que bleue ou noire)D

I I

Coloured plates and/or illustrattons /

D
D
D

D

Planches et/ou illustrations en couleur

Bound with other material /

Relii avec d'autres documents

Only editton available /

Seule Edition disponible

Tight binding may cause shadows or distortton atong

interior margin / La reliure serrie peut causer de

I'ombre ou de la distorston le long de la marge

intdrieure.

Blank leaves added during restorations may appear

within the text. Whenever possible, these have been

omitted from filming / Use peut que certainespeges

blanches ajout^es tors d'une restauration

apparaissent dans le texte, mais. lorsque cela ^tait

possible, ces pages n'ont pas £t4 film^es.

L'Institut a microfilm^ le meilleur exemplaire qu'il lui a

i\h possible de se procurer. Les details de cet exem-

plaire qui sont peut-itre uniques du point de vue bibli-

ographlque. qui peuvent nfx>difier une image reprodutte,

ou qui peuvent exiger une modification dans la mdiho-

de nomiale de filmage sont indiquds ci-dessous.

I I

Cotoured pages / Pages de couleur

Pages damaged / Pages endommagdes

Pages restored and/or laminated /

Pages restaur^es et/ou pellicul^esD
Pages discotoured, stained or foxed /

Pages dteolortes, tachetdes ou piqu^es

Pages detached / Pages ddtach^es

[ 1 Showthrough/ Transparence

r~7| Quality of print varies /

D
D

D

Quaint in^gale de I'impression

Includes supplementary material /

Comprend du materiel suppl^mentaire

Pages wholly or partially obscured by errata slips,

tissues, etc.. have been refilmed to ensure the best

possible image / Les pages totalement ou
parliellement obscurcies par un feuillet d'errata, une

pelure, etc., ont h\h fiim^es & nouveau de fa^on &

obtenir la meilleure image possible.

Opposing pages with varying colouration or

discolourattons are filmed twice to ensure the best

possible image / Les pages s'opposant ayant des

colorations variables ou des decolorations sont

filmies deux fois afin d'obtenir la meilleure image,

possible.

r~7| Addittonal comments /

Commentaires suppl^mentaires:

Pagination Is as follows: p. [349J-353.
La pagination est conune suit: p. [349]-353.

This Itim it tilmtd st the r«ducilon ritto checked btlow/

Ca document eti titmi au laux d« reduction indiqui ei'dcstou*.

lOx 14x 18x 22x 26x 30x

^
12x 16x 20x 24 X 28x 32x



Th« copy filmad h«r« has b««n raproduead tbanka

to tha ganarosity of:

L'axampiaira film4 fut raproduit grica i ia

gin^oaiti da:

University of Toronto
Gerstein Sciences Information Centre

Tha imagas appaaring hara ara tha baat quality

poasibia eensidaring tha condition and lagibility

of tha original copy and in liaaping with tha

filming contract apacificationa.

University of Toronto
Gerstein Sciences Information Centre

imagas suivantas ont At* raproduitas avac la

plua grand soin. compta tanu da la condition at

da la nattat* da l'axampiaira film*, at 9n
conformit* avac laa conditions du contrat da
filmaga.

Original capias in printad papar covara ara fllmad

baginning with tha front covar and anding on
tha laat paga with a printad or illuatratad impraa-

sion. or tha bacit covar whan appropriata. All

othar original copioa ara filmad baginning on tha

firat pago with a printad or illuatratad impraa*

sion. and anding on tha last paga with a printad

or illuatratad impraasion.

Laa asamplairaa originaux dont la couvartura an
papiar aat imprim*a sont film*s an commancant
par la pramiar plat at an tarminant soit par la

darniira paga qui comporta una amprainta
d'impraasion ou d'illustration. soit par la second
plat, aalon la cas. Toua las autras axampiairas
originaux sont fllm*s an commancant par la

pramiAra paga qui comporta una amprainta
d'impraaaion ou d'iliuatration at an tarminant par

la darni*ra paga qui comporta una taila

amprainta.

Tha laat racordad frama on aach microficha

shall conuin tha symbol -^- (moaning "CON-
TINUED"), or tha symbol (moaning "END"),

whichavar appliaa.

Maps, platas, charts, ate. may ba filmad at

diffarant raduction ratios. Thosa too larga to ba

antiraly included in one sxposura ara filmad

baginning in tha upper left hand cornar, iaft to

right and top to bonom. as many frames as

required. Tha following diagrams illuatrata tha

method:

Un daa symboias suivants spparaltra sur la

dwnitn image da chaqua microficha. salon la

cas: la symbols -» signifia "A 8UIVRE '. la

symbols signifia "FIN".

Las cartas, planches, tableaux, etc.. pauvent *tra

filmia * das taux da reduction diffirents.

Lorsque le document est trop grand pour *tre

reproduit en un soul clich*. il est filmi A partir

da I'angia supAriaur gauche, da gauche i droite.

at da haut an bas. an pranant le nombre
d'imagaa nAcassaira. Las diagrammas suivants

illustrant la mOthodo.

1 2 3

1 2 3

4 S 6



\'

•v^

^ lU.'"TuX(^>o&^

"fRiNiKii KtuM Thm Joiirnai. Or
Ths Koyai. Asironumical
Socmrv f>r Canaha,
Ski-tkmrkr OcrnBKR, 191

1

THE DIAMETERS OF THE STARS

BV

J. B. CANNON





TiiH I )IAMi;ti; US of tiiI'; stars

BY

I. I'. lAWi i\

Tlif i|iij-.tioii of the iliametcrs ot llu- >t.n.i is oiu- uliuh .':iii

t)t' answercil only hy iiKiuis of assumptions wliiih .iif nmn. oi

less phmsihle, and the results tlierehv aiiivtil at lan mils Kc

looked upon as t)einj;. to a lari^e extent, \ery uncertain.

In order to be ahlt.' to say an\ tiling; almul tlu- iliiineUi ot

one of the stars it is necessary t<>hi\e <oine knowled;4e of tlure

things: — i (/ ) parallax, ( /' i inai;nitu;les an 1 . > surface- inttii^itx

— to sav nothinj; of absorption in space, l-'iorn the p.uall.ix wi.

>i;et the distance of the star from us, distance .iiul tu.ii;niludc ;;i\c

luniinosit>\ ami luminositv and bris;htness j;ive the --ntiacf are.i

of the star. The sun is taken .i-- unit iu eac!i cast-. Thu-. h.i\ -

ing the surface of the sl.ir iu tirms of the --un -> surf.ice, we h ue

at once the ratio of the ulii of the st.ir .and the -un.

Now in three cises, viz. :
— Ab^ol. I3 Anri^ie lud u liercnhs



:\5t)
A'a/es and Q,„,Us

which have l)epii -imo,!. i

'-vi"K the h , o ;
'"" "'^.--^-- of the .,ars a.ul hence.

--HnL hH.c;:: :;x::;;i^.^ 'T"^"'''^
-'- ^- '-'^

'•->p.s, be the hcst wav to ..Jle
' "

''"'"'''" "'">• I^^"

tl.clu".ino.sityofa.;;.°.; "^

^''" '"• """•'"'I °f -"vi„K at

» Orion is has a parallax of 0"0;!.

Its .listance from the earth therefore
.,j.. nght years.

I l.e n.aKn.tude „f „ Ononis is (» !.J
^ '

'

\\e liave. therefore.

4log A/ - IoK^«
10

(" - m).

as the „„it. we get
"^ ' '"'"' "'^K'"t"'le star

'"«'*" - ^^^('l - 10).

=- « - 0-4 ,1.

f'sing this forn„..a. we get for the light of „ Ononis
log ot brightness of „ Ononis = 4 - 04 (ODI

)

- 3-6.3r,.

-Vow tile luininositv is eoinl tn «i. i- w
•listance squared.

'
' ' ''*^'''' "u,It,,,he<l by the

Hence, i„ .ern.s of the s„„ s lt,„„„osity. we have

r.nininosity of „ Orionis =: l"K" '
^<^''^*> x [I0!( x .30.5 x 24 x COV
log-' 14o2* X fsl *

- 670 3
^vi''.;re:) denotes the h„„i„osi,y of the sun

I lie.-c arc nl.iaine.l f„„„ t Aiu. - jr,- for ,h
'-ut.s for i,. dis..„c. frun, ,h. cani,.

" ' "''"'"'"''' '"'^ ^ ''^''"-
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The Itiiiiiiiositie.s used in llie tible which follow* were takm

from Kapteyii atul Weersiiiit'* piihlic.itioii mi-ntiiMieil licreafti-r.

Thcv obtained them from the formula

Ion I- '• -'^' *^-* »' - - '"« »

This is the same as that nse>l ahove as will be seen from the

formnia,

\ t \ \
britfhtJifss of star \ / distance of star \

" ' * \ brightness ot sun / \ distance ot sun /

1 / ,( n. • N ,1 i .•
'distance of start

orloj;/- (4 - 04 w) - (4 - 4w/otsun)x i . ^ I
'^ ^ ^

\< istance ot sun/

Now the sun's majnitiidc was taken as

wliich the parallax is I".

Hence the formula bt-comes

1 at a distance at

Ion I. 1-04/;/)- [4 (IJ ('•.•))] Iw

5 •-•»•.
I

1"

(>-22 - 04 ;// - 2 Ion TT.

Having; then a star of any \.\:\>i wliose surface intensity is

kinwa ami whose radius is kiwnvn wo are in a ]H)sition to s];ecu

late as to the radii of other St.. of thj sam;; type. !"or olhei

types we have to assume S')nie relation between the surface

intensity of the various tvpes'aiul that of the sun. That is what

has been done here.

The star which was taken as a standard to work from is ii

.Vuri^a!. discussed by Stebbins in the Astrof>hvsiia/ /oiiiiia/, \'ol.

XXXII., p. IS.-J, Octobsr, 11110. tl'i has classed it as bclonnin.i;

to .//>, and has obtained the follD.viiii; results from the assnmr

tion of a parallax of 0"'0;'.
:

—
Kadius of each eijnii)o.icnt

Mass of :st -

Mass of 2nil .

Density uf tacli

Total light

.Surface intensity

• 2 -.54
';.

014 -3.

jjreater than So '5,

greater than M '^.

mmmm
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AiVrt and {iueries

• '- J
. / lias (Hen taktn «> ; '•^ , , ,.

'""1 ^I one-half 3 ' ' "l"^' *" '^ an.I A"

' ""- ;r,,At,,"'';,'" ™'' *'• "-

r
-""'" " c™ ;:: * h;''^":: ";r™'°

-
litminos tits hav.. I-.,,.. .

*• ""^''^ '-'I'^eis the

^•-snTv..KS^..„/,,S>KK.VC.ClXTKXS.TV
12

Star

a.\.|Uil,, Aliair)
" <- a.iis .\|.,j„r> (Siriiisl

o Ctiics

" [.'idarii (AclurtMri
" I.«-IMJI.S (KcKllluM
'' '-i^^"" xlViit.-l.ula)
a I.yr.i (\i};a)
,j<»ritiiiis (Kijjcl)

{I'n -Maj. (Miiar)

? IVrsi-i (Al^dl)

I. urn misitv
I\a<Iit

'23
4«l
Ilia

I. 76-6

42J
li-2

158

f 1.59

( 39
23«

2

3 }

»-4i

I*
I

3-6

4'S
3-'>)

1-8)

4S
CLASS ir. (TVPK /-^SrKKVCK IxTEXS.TV = , ^

Star
i I .

ararus.Mi„,,r,,,i.,„,.von|

« L'rs:e Mjn. (1'olari.s)

9-68 1-8

S-9

CtAss III. (TvPK ./) SvkkaJh I^t^v :1)
Siar

a Auiij;.p (C'.ipellal

a Cfiuaiiri

,j iJeniirKinirii (IVIIum

I-ui..ino.,ity
Ka<Ii.,>

300

20J

'27

'7-3

14
J 1-2
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Ci.xss IV. (Typks a* AM) ,1/ » : nv\ ; Intensity '. )

Sur

a lti»>ii!i lAti'tiiiti^l

a T4Uri (Alilrluraii)

a Oiioni* (llt.'tclt;viu|

l.utniin»>ity

W 4

A very interestiiijj article apjitars in iomptrs Rmdm for

January !•, 11)11, in which M Chas, Xordniann conijniteil the

values of the ratio * from the followinj; formula

'"« %, '"« d:,
(<''"* ^ ^'3) +- >>;

where A'* and R\^ are the semidianjeters of a >tar ami th • »i"'.

C#V(, nnil d-} their maj;nitniks, </, 1/3 their distances fr « tlie

earth anil /:.<- and /;
-J their intrinsic brighti" He fiii - he

followiiij; values ;
—

Star

I'riHv.iii

Alilfli.ir.iii

('a|i,-lhi

: t^^;m
« I'etsci

'^ Aiuirt'ineil.i

j l'tr«;i

i A'O

TS"

' 57
0'92

ISJ
I .) ?

1 5 00
I J.)

\ aluu

.iIm.v.-

IS

"7 {

i'"

5
•'»

4-5

Considering the assumptions that were emploxed, l!.e a>;ree-

ment li^tween the results above must be regarded as very fair.

J. n. Cannon.
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