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T N any source of emissi.m or ahsorptioi. ot linht, tli^ coi.auior«<

^
of the systems, who.e vil.ralious or o>.MUat.ot.- .ko.uiu tor

sp.ctrum litt'cs, are so varied that the Imr- ..re ,Kver tu-. tv...n

the effects of hleiuting. Furthermore, in solar ami a^ttoi-luMc;.!

uuL-liKat.ons the ,>cssilMlity of the l.kiuli.iv; of the ladu.' ^r,^

from several sources arises. Hence it .s u,>i-o,t.int that the

eiTeCts of blendiUK on the measuiements of the hn.> le known

This point was raised l.v me several years a^o.- and the n-.eth.M of

blending known spectra n, known ways atul measu.in^ the

resnltin. lines was suggested as a nece>sary step ,n Muh nue^t,-

Katioi.s as the determination of the rate of rotation ot cchps.n«

vinahles the presence ot a ha/.eor halo of .n.kpuukntly nu.vn.j;

matter between the observer and the source of hftht, spectro-

scopic binaries, etc ; and some few measnrenunts we.e >;iven of

solar rotation spectra blended with skv spectnun. 1
he fobow-

i„g measurements of plates taken in F.M 1 and I'.'l'J andnieaMue.l

.horlly afterwards, were made in accordance with tho.e m,>;k^'^-

•Ki.|..,ii ,,l"thr CliK'l .\>',t..iu.n,t;t. M. !• !*»" 4-



A\ / /'./.

'I'l.i II puMu.i'ioti l)t^n <l«l.i>nl iiilhf linpftliat, witli

5

i

.1 uiifrtiim ^\>:' 111 :ipj>.iratii>*, tlie f:u-tor«i of i>li<>t(ij;ra]>hic

1. pi-tMiiiiil iiili-riirct;itii)ii ami vhar;icti'r.> of the .spfct'a

III 111- tli(iii)n>;lih iiucslii;ati<l : lio\ve\cr, situt- llicil.-.i.

it^iilt^ mIio iiN iiliiiijiii i! :uf <|tiiti- (Ittiiiitt' .iii<i s«rci)) iiiipntt.iiit,

till \ arc littt'\' li i>iil>li*luil

I'lii- itutliiMi (if taking; tlif
i
l.iics w a-* tu txpo^e for a miiiihf

:

iif sii otiil^, /. 1)11 till liiiiliN. iisinj; tilt- .'•! foot specironrapli with

ilif «i|iiipi!ittit fur iihit-rviiin tlif rati- of tlie >i>lar rotation hv

jiIi itii^rapiiMin "-pi-tra ot two oppti-iif limbs .iiniiltai i.'oti.^lv,'*'

tlu ;i to iimve the miii'-. inii^t- --ii that llif centre of the disc fell

nil thi- i\vi> liitit) wiiiiiows ill t'Mii, i-\po»ing for the same time,

, ^.ti'tii- tlnotii;li 1-ai.h. These times arc given in the follow-

\\\y T.iMf nt Oh-i rvatioiial Uata, fur exposures il) to ( 1()>.

Ivxpiisiire 1 1 ' is of the liiiitis alone: exposure (
1"> consists of a

(viitrc strip of vp.ctriiin from the centre of the disc, and two ont-

'kIc strips f'oni ; he rccctliiij; limli of the sun. In the first column

of the talile are given the niimhers of the plates ; in the second

the |)osition angle of the limb observations, /. c, the angle

hit wet II the eqii iim i.il diameter of the disc and the diameter

joining the limb wimliiws
; in the third the ratio of distance of

limb window from centre to radius of disc. Front exposures

/.;'!') (10) and /.'•IT \W' it is dediKed that ecjual densities of

continuous speitiiini are obtaintd by exposures of i'O seconds

from a iH)iiit 1(7 of radius front centre and '21 seconds ru centre;

ami from Abbot's " The Sun," p. 107, it follov , that the inten

sities of tlit-se two points for A'if!(M> are in the rano 1 : I S. Con
s infiiily. Heiisitv - Intensity x time "" for the Cramer's Iso

Process plates used. Hence, in an exposure of / seconds, limb.

foUinveii by an xposiite of < secnnds. centre, the ratio of density

fi\ \\w <i>vli>iiioiis sf'otntm from the limb e.xposnre to tile total

density of the exposuie, is,

f\ f' : (,, + (i"'", where I'Sf,"? - A''

/""
: (/-/,)"'. where/,"' . rs,i>7.

* Ki'|>iii ul ilif I l.ifl .X-triiii'iiiifr. HI • > :iiiil ii)i i.
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I'or
J
late /.f<">4, llic ratio o( btiKluiiest!* liiiil) at <> 'M ta»im»i

til iiiitte i* 1 : 1 H ; hfiKt-, in thf above fofimila, 1 •> tr]>larM

! S Tile v:»hlc^ "t A' Kivrll in llu- Table of Ob»rrvatioiul Pata

ami attht hcails of iohiiiUi> m thi- s;ib>r(|utiit tablo nti- com

I for Mil- various ilt-nrees of blciitliiii; fioni the alnive
]>iiie

form tit a.

T.MlI.l". Of OIISI :i(\ \TI<>N,\I, HATA

INi^l- I. .Kill

1>I>-

Aniili 'J""'

Ml W

l.'ii:

,11 J

• •ll i

.114

..)i>

,.|I7

(1111 411 t'l. IjX. i w. SiS,

45

K too oH oSj 074 111..' .. U i«...'."..

-;- u-.,: v. .is.js^". ns. i<".(". 's' -"i. '7 >-i. it- ^>. !4 >•". -'^

K 1-,,.. 0-.S.J 071, on.) I)•5^ 11 SI 04 J o-vt i>i4

K \}tf> 1 ')» "T^) "'"» " '"' "'•' "^' " " " "^

o>.7 50, "4S. i-M". 7J5.<-'5»". I- -j. i^^-". 2>M,.Jriio.2S

K I DO ^jX') '> ?•» " '"> " '" " ^' " *' " •' " ''

.„v o-o- io, 04?. i-5«"- 7 ••.<• '0-51". M'S. '7 5 .-o. -1 ".. H - i". -•>*

'

K I IHI l>-!*"l 079 O ti.» O'xi <•?' "4.! " r< " -4

,,. .,.,- v>. o4v t 5 4". 7<'i5- '"M"' i^' •>•'"'•'"• -''''^- -'""''* ^" '

K I .«! iifN.) "7Q Oh,, .i(K) > 51 n-4i oii
>
J4

o- ...,7 S". ..45. 3 54°. 7'>}.S. '"5 1". >4-' 'S. '7>^'-. .^" '•,-;|' "'• f ^ "'"

K l-.i" oSy 079 "•-) "*^' "'5' "•' "^-l "'»

,,07 -(., + , l"?. wlirrf /"7 IS ."7

In making the measurements Riven in the following tables,

the T.L-pfer measuring machine, 1 readiuRs to (H)l mm. and esti

malions to (KX)1 nun. ), was used in the same way as for lucasur-

iuR solar rotation displacements, namely, » -etliiigson the middle

strip (one limb and its blend with centre spectrum), and 2

settings on each outside strip (oslar limb with its blend with

centre). The scale of the plates is 1 A. n 142 mm Half

measured displacements and half line-widths were reduced to

km sec. by multiph ing by the .same factors as used in the deter-

mination of solar rotation (varying from 19 34 line 1. to IH 29

line l<.t) The results of />'>4 are given for each of the ll>

spectral lines selected in the 1911 series of solar rotation plates

at Xo(i(.0. rrable la); and these results are given grouped as to



2<>1

Imc iii.tii*

A- i: /'•/ II ty

tv anil Imu- wiiit

li:, < .1 to tliir l>aM« nw-w rotatiiiii <.i»i>liicf null
rci

lllf IMi-.TIl

mtiii^it\ iircsjH

liiif 4 ti> 1 J, wctc tileasuret

h ill T-»p!' I^ . ami ai;aiii in Table h
It I "<1, wlifre

:h li

live of till- iiiiinbfr of Imrs Only H of ihr li»

i on plates /.'.Ml to /.!tl7. ami tliCM-

I ai to intfiisitv ai [| wiiltli of liiif* arc j-'vm H"

1 in Ta»>lts K. ami VI I<, ttiltictil to the
rcMilt> nionjH'

Tablf- 11/' I" VIl/p :
am

hasi*. mean rotation displacement 1 •«», as in I< I'mler

l.iiit" are given the wave- IcnRtli. followed hv the symhol of

•he eUnitiit iiro.lncinB the line from Rowland's Tahlef
.

and

nmlii iiitviisity ( pteMiinahly that of the centre of the sun's disc )

a- Hiveii in RowUikI's Tables, fullowed bv measures of the inten-

sities at limb /.KIT i H>); in tin iieNt column are gncn the half-

widths of the lines at centre and limb from measntts of /.JM7

,1(>) Then follow the halfmeasurements in km sec. Means

are taken for eath line and intensity i hori/ontally i and for each

proportion of blending (vertically). In taking the means, the

first and tenth columns of these measures are, of course, omitted

as they are not measures of blends.



Sioiif 1/ .itrmrnh .»/ Itl nini Sf>,,lt- 205

ff •* C •! r-. * Z t> »ri «f/
. W « » •> w :•£ t

f *

b

; 3C • -• • • *
r jC I-. -^ f-- *» n X

XXX : r^x« --jatao c ^ c ^

3- ^ X ^ r , '• •• '^i tr. -^

^ -J

X l i

a.

± ; •' r

,, - jt r T - ^- - ^ ; c ././; i «
-f ^ -^ «T t '^ -t ^ -T "T T W-- ^•. ^ ^'^^ ^

.* .*. I, • e ^ ^* ./ - O "t«»'* C • 7 "^ *1 C

to i~ - 1.^. -»! C J " t '«^ •», r- I , r "• "^ S C
? - -K 1. 1~ - - *< -» I. ".r- - 'r !- 7 :;,!" i^ I. i r. z; c y. /: c c '^ c f. y. ;-'- "f- ^^

•« 7. "1 -^ c "^ -.1 -f
"» p ? • - :» ^ - r T' T' r 5

-I

^ „ „ f •, - - '•, « «i M •4 -» N n -' -) M "

3 j: " 1*

^= -= - -
•^ - ;a c _

; .i
^ _ Q f^, -*> - " 'n "I — <^ '** *t c

— n •« "A *< r, «• ^ *«^ « '#^ ^ tri »i I/-, -* '^. -c 1

c ^ t«
._^ j^ ^ ,_ - rt l^ ? •-' V -.3 - *^ »

S ^ j_ ^ — J. J. /; '-^ - ^ - -^ .i- -"' /. — '•

J

,A -^. -A - •- i -^ ; .^ i 7 / ;' ^' - ? £ lA S.

5 IXi^.c- 7- ? 3^- .^ ,^ -^ t , t 6 -r. r~i~7t



•20C, A'. /;. n,/.iiry

Tahi.k IA

(ii;-Mn Mln\ /SiJ, HI lolKn, Sf<- Tal.lc I.;.

Mk v-i ukmi n I ^ii- Talile I''-

t'lMi I I M 1"^ ' l)i.s|)l.iceiiKMii-. .!' lalilc Id, t;toM|)r<l as i.. Iiiiei.sin and Widih uf

Liiirs.

Iim-MMU l|j|l-\\ iillh Means
Ni "I

.

" o Sg ci-S; 074 o<)2 0-54 „.., Kc»Ulual»

^ ,f

4

>

—
S

-'4

.V')

4"

VI I 7Jr 1 '(mi I 47i I 49; I'oKoto 8IS l"2'J3

is I 7511 i-;i() 1-41(1 I 551 i-oSyi oi)ii I-.5I1'

2'<) 1 714 i()(i.S I 451 I 5n II jSO'Tw i.iii

yS 1750 1 6i8 I-44J 1-447 i'l(*o i)i)o 1-3^1

4-1 i-7rQ i-hl4 '•'^SM i-5S7!i-2l30-S5c) \},(^

4-0 1-779 :-ei42 1 fibi) i-i)00 1-231 o'ht>5 ''3**'^

4-5 I 6S1 1704 1-4101-3931 3;i 1-076 1 j.Sj

0-047
•02i»

- -027

OOl»

f -02I1

+ •04"

+ I '04 3

Mtmns 17401 -<i5o 1-473 I 5 ij:i'I77 <)-92!' 134"

Table If

Inlen-dty

Displacements of Talik- lA diviiled hy 1 740.

Means
-

Half-\Vidth> « '
i 1

1""" '0-89! 0-83 074: •1-62

r

).of 0-54
..72

Rei'.diials

nes Cen-
tre

Limb .r""
L-b '""

^ ,_ :

3 , (1 2-4 3-1 0-99 0-()2 0-85 0-86 062 047 0-74 ~ J

2 1 2-1 2-8 I-OI -98 -Si -89 l>2 "3 75 -r, •oj

4 3 2 2-7! 2-9 0-99 ! -96 -84 87 '^'S
•4(1 76-! - -01 +

2 4 3 3-4; ii l-oi -93 **3 '"*3 ''7 •>7 •77 1

0<1

1 S S J7 :

4-1 1-02 93 <)0 -91 -70 -40 •79 - • 02 -

, () () 3-6 4-0 1-02 -95 -90 -9^ -71 •50 -79 +i + -02 4-

I s 7 4-6 4-3 0-97 0-98 o-St So 0-77 o-f)j 0-80 + 0-0J

'-

Melius I -00 <)•.(? 8^ 087 1)1)8 "53 " 77 n 00



Sonu Mf.uuumtnh oj lUended S/nr/ta 2<)7

J: b

c '
' ' z

,

4- +

i

- c o r

j: o

*— i£

s -• ^

•r — sC '^ O
C O O J

1 o =' ?

5'

9

- I - C O
c

' " b

c — - -=

X :«

< _2 r*

5- = i ^
-~ 'C •X
t. r

«
3 :=

*«

^ — "*"

tt
b<

u ic («

t^ c Ji

^ £ .:? -S
^ b ' b

in
•* - -^

5^ N 'I '^ ;t

O b' ' ' b

? f^ ir-. 1^ t^ C^

»»4 — — r* -^^

b b ' b

5-

ri — — ** ''l

b b ' b

3- — «< « "^
- w ", «-. ")

b b ' ' b

r^ — in — tn
C^ — ffv 5^ r>.

»*^ ^ r*! 'O N
b ^ o^

N -I ** '*^ T

-'. Va -

P3

b

b ' ' b b

c ' ' ' b I o .,

C '^ 'n t -^
^ '^. ^ 1^ ^
b c !t|

b ' ' b ;o|

8 3^tp^ |si

i< i« « fn ^ I
U i

; a -

- '; f-

~ <-. O

— ,«

^ c

1 'J

5 •"

-r c^ 1^ ^ ^.

N — M '^ ^

>. E

,)

. e
3 -,

-t p t^ yp
ri — M '^ ^

O » -^. r^ r^



208 A' E. Dtl.nty

t-^ f^ *<t H
C -< " "-
C* •! ** *»

r>. 1/^ '^ -^X
O C C -
o

1 1 .

o
4-

1^
•'I "f ^ -

i=i

•^ -r.

_ u

- i

"' —>
rt

o ;: X
(4

r. c
f«

tj r
S. c

u V

O^ 'T

'tltx"
ka — TS

-^
•^3

(T. :^

o

It -

C

6?? ?

O - - O -
6 ' b

C "t X "^ N
— C — •* "N

rj *. •- o -r

O iri »*^ CT\ Q

b ' * b

lo

.

f^

b * ' * b

N - 30 o -
00 c
»'\'J3 *C ^'^ "^

V* r* N <-) ^

-^ ff\ t^ 7t>p

^1 ^ N '^ -^

O - "% <^ I'.

— r* rn ^X

M ''I "1 N

O

|8i

15;, a
(A -

5 ^

3- '1 - -C- C
c ' '

lilt b b

-080 s,
^

C

b
I

I

o

b

1! I

C^ »^X f*i '^^ 5

fl
r 5 tsi f4 A| r^ «r

5 =:
If

•r ^ 1^ -ro

r u
. 1

O H -^ •'^ r-.

f* fn 'TX
I

f* 'I 'r N I



Somf MiasuumtNts of JiUnded .s/'fd>a 209

i =. -

•^, *•-, -r -r '^

__ *4 ir. — f
c o ; '^ -

*j X -I C "^

X ^ =.

b ri —

.

c c
a

-<!
_5

(J

9
r^ _ t^ r^ X
^ TA C '•^ '•^ -^, -y '^ «^ r*

•—

»

D
t
ex

V b C ' '

ui
r

u ^ '1 ir -jC f. J

a el
(3
If!

'JZ •a

-!-

£ r4
— c b ' b

H * ^ ^ r^ t^ N
"\ ./I T "1 -n"

!:: JZ I

'

sO »/ C ' ^ -^
t.

•t
b c ' -

3 ^ - f. '1 c "-.

o CI ^.f^ C c^
r. 30 -JO 3- -^ p

-i
- — b '^ —

t. XL :i jc o t • - 2;
V r.

, S P?f 9r
X*

Zj V
^ '-

j:
c

Z T
6 = " '.'^^ r t^

w -
"B.
^ = -, r* f* « "1 't

E
Tc t.

f = ^ ^ ~. r- » f
r — ^ " r r, ;- ^ -1 T

H ^

-\ O Z -f. f"
»*» -r 't N ^
b *

' " "c

M M •» "1 1"

- N -r -t JC

O



!lt>
/'. I'.. Di/.ittr

O 'J - "•

'7.

i
1^-

0-
c

^ /.

« N -

* ^ -!^ X
c

n
r. c

m

in s «>

c^
^ V ^

_ us j: f

r^ at:

o -) •s -r

6^ c '^ M

c o
'

C
-*-

_ r *! ^* _

T if. y^
c — — — "*

- ''

_^ f

-

* -r •^

*;
1^ \r

T — —
- c

y-

o
-

^f:T -*

c o

Ji

N
c o

? ^ ^ M XT-.

r^ r>. 1 U-,

* i/~ .*- |-> ON

O O

30 "t N M X
sC I*-. 5^ »>

o b

a-. 1
« o r-^ O' J^

L L :.

r^ -jC ^ O 0. 2
»»j »^ M^ *fr '^ M

t^ -

C w^^0 •^ "^

>v i

'1 *

-C vC

o I a

"^ o o o -

b b
111 +

o — — -• f^

b b ;b|

N — <st r* ^
c '

' ' b

4!

U

r^ <^ ^ 1/^30 : ^ 1

b ' b |o

i ,

X 3C -aC 5v O^ ' «
I

b ' b |0 I

o - — — o

C- in as f*l 'n

•« C> w ;t^
N — ^4 ^ 'T

£ j;

;
= a

(N '". '^ ^ •

• N fn«
f*l **1 N —



Somf MeaummtHts of Ulended Sf^f<l>a •Jll

e

•_ a c

cop
i.'

b
•

- c c i

^ « ac * -5 4o ?"^ ^ ? ' I

- - -
(

r^ Wi — — O ^ •

S ? °
8 J o !

o c
I

i A .

1 5 "^

C

- b

6 6

-!

d.a

— c

•f r^ "^ C •'I I;]- n- -^ — >' T',pop?- w
j

b '
' " c 3 1

c o o o " "
i

b ' o o

- « » c o •;

5 _ N -r "^
t« I

b '
' b

!

3v **) r^ r^ sC C
Q irt ^ xr-iX T^ i

' ' b C
'

o - '^- £•
1^ '*i •^ f I ~ ^
•C »/^ r^ X J^ • *

b " — o -
1 I

b

? r ?!

»*\ •r "^ OGO- ?

« - :•

b b

»>4 ^ •*) "^ '** '^^
'

b ' ' 3 :

- T I,

n in 3 C " ""

:/ O *' ^ ^ "*
,

at :.

^
I

—
(J\ inx '^

;

b - b 6 -

— ir, X 'n 'n

5
;

si
< 1

~ «

"1 "? — S
f_)_

T )y •- * ••

f4 ^ i^ ^ ~ \)

:l

y.-

3 ii

f* ". T^



K. /:. Del.ury

^ -^ T' "; ^' « C -
b

t- +

3 = ^.

"1 "T - "/: I-

»/- ./. .^ c /:

- '

' b

-.. ^ ,*., -y ^^

c
'

'
' o 1 - c

1 ->: r^

b

^, ir, 1^ ^
*

' ' b

•d - - y

•= := ^

\ M

- 4* ^ — w

7 -!

u: i -

s -5

^ e

. c

o ' '

1 "f ir^ O 1^

»N — •^ -r •N

^

^ s ^ ^ ^
-^

NX
93-r "C t^ C^

H
1/^ ^ y^x p

r-. '^ *T— in 7
-

s'^ r^sD

-
^

-r *^
ly-i X

y-

in

.*? to

9
- «. nC •^
r-* ^
r^ r-. ^O a-

-

tT]

- -

>-^ (Ae^ V) »>*>

r« M N ^ <r
V
^,

•f C r> 'T^O

r< — N »i -r

'o

^ 5

O

in - iri ^0— *

b • b
1

lm«^ f4 vO vO
•1 — •! tS "1

b b
i

-co-') ::

S^t^JH - 7

/, «*• ^ >/^ t
-< "*, "^ -T *r,

5

- -^ — r^ - ^

> ^- o- !

- - - -

^ tny3 -*^ •*! «

T ^ r^ ;T'p

N ^ r* i^ ^

2 .. r^ r^r^i

"N -n *^N —

1
!t

I !



Scmr Miasmriiiiiih <'/ JUoidiii Sf'iilxt M3

? c- ^ ?
8 15 J

"5 5 s o

T •* r. "i £
-. -, r a- :i..

1S 15
5 3 o

1 5 t^ r^ ;

•» tr'-f ^ O

»ri — c t*^ t^

— S

<

•^ »*^ "' "l -J

("^

o b

X. 3-. 3-. 3^ 7
o b b - -

'8 3^5" » -
•Six I'^O 30

^ J
'

3N W-.30 'T -^

> —
M « f^ "^ T

1 s

N _ -» ^, W

? H
3-
1-

b

-4 -••I r^ »/^

M^ M^ -f w^ C "

1 U

"a.

3^

b
r. f.-K^t. >
b

1
-5

c
.8

' at -
=S.?^ge

— r- " :C

i',

-

I

3 V



214 R. /: Df/.urv

Taiw.i; IX.

Ki.i .null I ri>|Hiri loiuii*

I'l.ll.s I* «.|»Ui'c- K t.itiiiii 1 )i>] il.ictMiifnu lor Iitlrii*iitir« Mran
tnriiK 1 I i 4 s

/.,ll " "4 J(J o-T "•?'» 4.i 11-^11 .p-4i>

/..(I-' "S"? or <>!'> .._,! •41 i.Oi (•44
/l)l J 1 riSS <iji» 031 "-.)> .{S ••54 "•{7
/.(I r 4 'u: o-iS ,TJO •>u •.»r "'5* 11- j(>

/..:s it:5 fCJ7 ()i(> D-i'i r '•U» "•4.< "\ii
/,..I7 1740 OJI (>•;(» "•,)! •{'* "•47 U\i(l

o-.»7

Taiii.i; X

Init-iiMiv I liiit'iisiiy .' liiii'iiMiv ; Iiiuiimu 4 liitrii.>ii\ ,S Mean

'I 1- il U cl k (1 k <1 k ,1 k

4;
4"

>5

) >

;.. 14-,,

-•S '7'i
-'> -Ml)

IS -M'S
I.. .jS ,,

InlfrnoUlfij

1 i

I -11

Si r: .

il l-.i

>5 i'l 'V j'"
^S .;• J.l 2M
1; 45 " ''f

SS II ,>-.Sj 14 ;„-,,5 „-7 „-S(, I J

"4 17 •:» 1-4
I

•-">4 o-S •'>.S 1-^
4.2 '4

'.vJ |>3 1-2 -46 21

H 4-

"> I ;•

s- 2-4

•>> 7-^i

2-3

•10 4-.' 25 25 55 17 -21, 3j
>> 4" 15 ,1'4 {1 li 111 i-2
mS 4-,S -od (1-5 -211 |-S -dS 4-K
01 27 0M5 y\ ,,•,,() --J ,,-,,2 I' J .^

2-a .i-v i-H i;» .. i.M zfl

Tahi.k XI.

Ihien-iu I liiitvi»ii\ 2 liiiciisiiy 3 Inlciisiiv 4 IiiIciimi\ > Mi-an

> 5 ('Si '7 ' ' i-S;

7*0 fil •>4 '.1

'"5 i? •4-' ;"
14-., •2S '..1 20
17-5

2 1 'Il

1

;

21
1

1

•01,

-4-5

2,So
'.'

ir,.l

111

! I .

>'S
(111

172 o S.S ,r7ii ,r,S4 ..7S .1115 ir.vj o Sti u^d
.i5 '"4 ".' 7" •I13 ^4 72 -OS (11.

•44 42 jN ;3 il (.3 -111 40 ^s
;> -i' i'l S' 42 >? '52 35 ^ji)

-'" '" f' -'.'; )4 iS "43 ^o 31
-'' 'i -'4 li 27 -31 ii 16, 24
•!' >•>' -I.*-' -of, 2.1 -20 27 .,S^ -IX
III ir. II 11 13 ii-oi; 014 11 ci() ,1 HI o-(i2 <)-|!



S("nf Uiiisii'rmiti/i of lilfmini Sptiha '2i:.

A Kl.iiice at Table la siitTicts to sliow that the nifaHnml tlin

placements of the hlenikil spectrum lines vary ureaily from line

to line, beinn ureater as the intensity or wiilth of the line

increase*. This is shown more positively when the lines are

uroiiinfd as to intensity and wi.ith in Table \h. anil reduct.l to

t'lie unity basis in Table 1< . where also a comparison is readily

made with the values of A'.

I'lates //.Ml to /.!M7 cover a considerable ran^e of displace

ments and of proportions of blending The measurements of

these plates -displ.icements uioiiped as to intensity an<i widt'i,

Tables \\f>. to \'\\h — show the same de{>endeiice ot the measiures

on intensitv. Tables \\c to Vile, reduced to the basis, rotation

displacement - !<»<>. are m.ire readily compared with one an

other. Summari/.tnK the means of the different plates, Table

IX.. it is seen that there is very little dependence of the propor

tionate displacements on the initial .rotation) displacement;

possibly a slight tendency to smaller proportionate disi>lacenients

as the initial displacement is increased This absence of varia

tion of proportionate displacement with initial displacement is,

no doubt, due to the fact that the greatest displacement.

2 X 1 T.Skm.sec, is only about half of the average width of

lines, 2x3 km. sec. Increasing the initial displacements

further, (which is; of course, impossible in this case. l)eii.g

restricted by the sjieed of the suns rotation i, would nndonbtedlv

show greater efTect on the measured proportionate displacements

Width of line would then become a more important factor.

Since the propotiioiiate values of the measurements do not

depend on the initial displacement, the summary of the means of

Plates IM\ to /.'.UT, for the various proportions of t.leiiding of

centre and limb spectra. Table VI 1 1*^, and their p-oporiionate

values. Table Vllb.. may l)e taken as representative of all

measures in the discussion which follows

The values of Table VI Ik. are plotted in Figure 1. propor-

tionate displacements, </, plotted vertically an.l values of A', ' /. <•
,

ratio of density of continuous spectrum of limb exposure to

densilv of the continuous spectrum in total exposure
.
plotted
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\\

lidM/iiiitallv. Now an oltvioii^ n-ason to account fix the liifTer-

e-nt \ aliKs of d for vaiious lines i-. tlit- fact lliat tlie ratio of iiitetis-

ii\ oi tlif centre lints to tlie iiittn^ity of tlie linil) liufs varies for

(litfeteiit 'Mifs. \Vf woiiUl fX[>ect that if si)cctra of efjiial it)trii>i'
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it\ lithi not ii'?///>//<()//j spectrum -- were l)lcn(Ied. the value of d
would lie n-,'ill

; especially as errors of interpretation and ph.oto-

graphic efTect would be aniiulleil in its measurement , In com-

pntmj; A' we have,

A' ('. where /"<"
I s ,

'•

;

/ and ( hcinj; the tinie> of cNposure on linih and then ctiitrc. and
is is the ratio of intensity of limi) continuous spectrum to centre

continuous spectrum. In coniputiii); A', for an\ line, however,

A'; (,"" u, + I)"", where/"" - 1 S /,,";,

where k ratio of intensity of centre hue to corresponding; linil)

line. Conse<|uently, assumiiiK that A'; d for each line, /(• can

he found. These caliies of k are ^iveii in Tahle X. The values

of k are seen to varv coiisiderahlv for the different degrees of

hleuding, pointinn to a cause other than the difference in intens-



Some Mttx^uuintnt'i «'/ lUtitdid S/ifi/t<t ji:

ity of ihc lines in it-iitri- ami Iiiiib Howtvt-i. it miius 'aft- t'>

•ssunie that this cause is iiu>] native i»<r valiit> «it </ •' •'" i"

trach ca*e ; so that we may taki. tlie alius of < iiitei|M)latcil for

J (» r>(t as reprcsciitmn tlie true ratio of ciiiltc liiii- loliiiih liiif.

Rough visual ilettrmiiiatioiisaKrec with these vaUioof I I'smn

these values of i- the values of A',, Table XI . are fouml Now

plotting </ ami A", l-igure 2 we see that the > nrve of oh-eiva

liims, nearly the same for each line. s\vini;s •.vniuietrically above

4"
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o

^^
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and below the line J A',. The nieasureiiients thus exhibit

some tcndc.icy conir-.on to all lines, possibly iliie to photographic

action but more probably due to interpietation of the blends,

/. ,-., when strong and weak sptctia are blended one s nieasnie-

nients tend to Rive proportionaStrly Rieater weight to the stronger

spectrnm. This is in uRreeni-jnt wiiii my measures of the bleiul-

ing of sky >pectrum -.vit!. '•••i rotation spectra in which the

lower proiHjrtions of bUiulinR . :iowed no a]>prcciable eiTect of the

sky sped nun.

The results found above are applicable to the interpretation

of certain j>eculiarities found in the siKclrosoopic studv of double



'JIH A' A Del un-

utiir-. tliP (oiiipiiriMiii of vrliu-itits of »tnts of (lifTvrrnt t\j-t, am!

ollitr .istrnplivMfal jitolilmis ; l>ut I >h;ill r.ot discuss tli«»»;

jMiiiits lieif. Till- tosiilti arc npplicahle directly to t!ie prolilrtii

ot the ilftcrtniiialioii of the rate of ihi- miu's rotation ; in fact the

al><)\c work M'ai undf rtakt-ti priinanl\ in tlie ho])e that it wonhi

olTi-r an explanation of tlie difference in the rate of the Min's

lolationaodeteriniiied froni.lilTcrent spectrnni lines i as annontictd

iiv .Viianis fo! hi> lit'terniinatiotiR of llMKi liMlH ), and ]>cKsihlv of

t!if greater jwilar retardation ftoin the .'pt-ctroncopic ohservations

tliaii from the spots and faciilie Adain^' rettiliit have recently

been vtrilie<l hv himself and St John at Mt Wilson in a manner

that leaves little loom tor donlit as to thier accuracy, thongli for

the period r.Ml liM.l -veral other oiiservers found little or no
trace of the elTect. The assumption of blended s|>ectra during

the time <,f sun spots and an al)»ence of the efTecl when the spots

are absent offers an explanation of the above observations, but

the point will be discussed soon in a separate paper,

'l he main conclusions of the above work are '

III the measurements of photographs of blended sjiectra the

stronger spectrum asserts itself out ot proportion to the relative

intensities of the lines t'leasured, the effect being more pro-

nounced the greater the difference in the jnteiisitiei of the com-

]>onents of the blends.

When sjiectra. in which the lines have different character

and are displaced by amounts ranging up to half the widths of

the lines in (|uestion, are blended, the niensnrenients of the

resulting lints vary from line to line as the relative intensities

vary. In the case of blending the sun's limb ( lines displaced by

rotation) and centre (lines not displaced) spectra, since the

relativeintensitiesof lines progresses fairly regularly with intensity

(/. »'.
, level in the sun) the measured displacements of the

blends progress regularly. In other words, lines of different

intensity sliow different velocities of rotation, the .strong lines

showing progressively greater values than the weak lines
; and

since this very effect has been found by some observers in the

determination of the sun's rate of rotation it is suggested that at



the lime of tliiir oti^rv.ilirtif tlu' liuih »prctra witc t>l«nile«l with

spectra III which the line* wert- li-x .li>i.l.uf;l or not .li»i.Un<l a»

all, »iKh a« a Mronn »kv xjH-cltiiiii or .juc'tuiii fr>>iii itiilv|H.

eiitly iiioviim matter oulsiile the sun »r matter jiist IrishU i.il!

n.lo the >iin ami uot <ihariiit; completely Us rot.ilmii

DiiMINKiN ('IISKKVATORV.

Ottawa, Ca.aha,
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