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GENERAL OUTLINE OF OBSERVATIONS, INSTRUMENTS AND METHODS
SECTION 6—DIFFERENTIAL EFFECTS IN BLENDED SPECTRA
BY

RALPH E. DsLURY AND JOHN L. O'CONNOR.

Observations have been made of definite blendings of spectra to determine the effects
on the measurement of spectrum linesl. A knowledge of this is desirable, not only
for solar but for all spectroscopic investigations on account of the impossibility of observing
a spectrum free from blending; and indeed it is often desirable to resolve a blended
spectrum into its components. This requirement has arisen in our investigations, and
especially so in the measurements of a group of six spectrum lines in a great number of
observations. Fortunately, these lines are on the plates of the observations cited, and
they have been measured doubly by each of the writers.

Observations.—The observations, which were photographic, were made with the
80 ft. (24.4 m.) ccelostat and the 23 ft. (7 m.) solar spectrograph using reflecting prisms
by means of which a strip of spectrum from one limb is photographed simultaneously
with and between two strips from the diametrically opposite limb. Details of the observa-
tions are given in Table I. Plate 1.854 was taken September 20, 1911; plates L911 to
1913 on June 22, 1912; and plates L914 to L917 on June 24, 1912. On the two latter
dates the observing conditions were recorded as, ‘‘Bright day, steady, with general haze”’,
and “Bright, but steady. Haze over all”’, respectively. In the first three columns
of the table are given, respectively, the number of the plate, the position angles of the
limb observations measured in degrees from the equatorial limbs, and the distances of
the points of limb observations measured from the centre of the solar disc and expressed
as decimals of the radius. The duration of a limb exposure is denoted by ! seconds, and
blended with the spectra of the limbs in turn was an exposure of ¢ seconds on the spec-
trum of the centre of the solar disc, the values of ! and ¢ being given, for the different
exposures on each plate, in columns headed (1) to (9). Values are also given in these
columns of R, which denotes the computed ratio of density of the photographic deposit
produced by the continuous spectrum of a limb to the total photographic density produced
by the blended continuous spectra of limb and centre. From additional exposures of
limb and centre, separately, on plates 1.914 to 1917, it was estimated that equal photo-
graphic densities resulted from exposures of 50 seconds and 21 seconds on continuous
spectra of limb, and centre, respectively, of the solar disc. The brightness of the centre
is 1.8 times that of a point 0-97 of the radius from the centre of the solar disc for
radiation about A\5600, (plates 1.911 to 1.917) and 1.6 times that of a point 0-91 from
the centre of the disc? (L854). Consequently from Schwarzschild’s formula, which is a
sufficiently close approximation,

Your. R.A.8.C., Vol. X, 201-219, 1916.
*The Sun, Charles G. Abbot, p. 107..
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42 PUBLICATIONS OF THE DOMINION OBSERVATORY

50° = 1-8 x 217, and hence p = 0-7 for the Cramer Iso-Process plates employed.
From this it appears that

~ o7 g P
@+ (4
where 1-8¢°7 = ", and 1,7 = 1-8¢°7

R

Fourfold enlargements from narrow strips of the plates including the six spectrum
lines measured, are reproduced in Figure 20. The gradual lessening of the displacements of
the spectrum lines in the middle strip from those in the strip on either side, in progressing
from observations (1) to (9), is noticeable particularly in those plates taken at the lower
latitudes where the displacements are greater.

The means of the measurements, ‘‘violet right’” and “violet left,”” for each observer
are given in the Tables (a, b, ¢) and (g, 8, v), and means of these again in Tables IT and X.

The measurements by each observer, of Plate L. 854, in Tables II (a) and II (a) and their
means in Table II (a, a), show that, for the various degrees of blending of the spectrum
of the centre of the solar disc with the spectra of the east and west equatorial limbs, the
amount of lessening of the displacement of a line in the limb spectra due to the solar rota-
tion, varies from line to line depending on the intensity, being greater for the weak than
for the strong lines. This is more definitely expressed by the means of the weak and of
the strong in Tables II (b) and II (8) and their means in II (b, 8); and by these values
reduced to a unity basis in IT (¢) and II (y) and their means in II (¢, 7). Similar differ-
ential effects of blending are apparent in the measurements of Plates 1911 to 1.917 which
have a greater range in the proportions of blending than Plate 1.854, and which also present
results for a considerable range of displacements of the lines in the limb spectra,—namely
the rotation displacements for latitudes from 0° to 80°. Means of the measurements of
these plates by each observer are given in Tables X (a, b, ¢) and X (a, 8, v) and means
of these means in Table X. These results are in turn reduced to a unity basis in Tables
XTI (a, b, ¢) and XT (a, 8, ¥) and XI, respectively.

It is seen from the means in Table X, that there is for the value B = 1-00, a difference
in displacement, depending on the intensity of the spectrum line, similar to that found for
the various degrees of blending (i.e., for the various values of B). In other words, there
appears to be, in the actual measures of the displacements due to solar rotation, a variation
with intensity similar to that produced by blended spectra. Since the plates were taken
on hazy days, it is possible that the blended spectrum of haze produced some or all of the
differential effects in the columns headed R = 1-00,—effects similar to those obtained
from various series of observations of the solar rotation. By reducing the values for
each line to unity (Table XI, column headed B = 1-00) this initial effect is eliminated,
and it is seen that the differential effect remains. This is more apparent from the charts
in Figure 21, the values for strong and weak lines being indicated by large and small
circles, respectively, and their means by the black circles.



(]

Figure 20-—Fourfold Enlargements from the Plates including the six Spectrum Lines measured.
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SPECTROSCOPIC INVESTIGATIONS OF THE SUN—GENERAL OUTLINE

TaABLE I.—OBSERVATIONAL DATA.

ey ) 3 1C)) ® (6) ] ®) ©
Plate Position Limb l ¢ l ¢ l c 1 ¢ l c l 75 l € !l ¢ l c
Angle Distance R R R R R R R R R
3010057 LR R A Ee g S | 0° 0-91 40 0 39 1 38 2 36 4 32 8 28 12
R=1.00 0-89 0-83 0-74 0-62 0-54
DN R G AP c A et ool 80° 0-97 5 0 45 35| 40 7 3510-5 | 30 14 25 17:5| 23 21 15 24-5 10 28
R=1.00 0-89 0-79 0-69 0-60 0-51 0-42 0-33 0-24
OIS 4 e s rmareanctd s 5 75° 0-97 50 0 45 3.5| 40 7 3510:5] 30 15-5 | 2517-5| 2323-5( 1524-5| 10 28
R=1.00 0-89 0-79 0-69 0-58 0-51 0-43 0-33 0-24
T v Ao aca A e 60° 0-97 50 35| 50 O 40 7 3510-5| 30 14 20 21 2517-5 | 1524.5! 10 28
R=0-90 1-00 0-79 0-69 0-60 0-42 0-51 0-33 0-24
: 512) b R 0D oA 45° 0-97 50 0 45 3-5| 40 7 35 10-5| 30 14 251751 20 21 15 24-5 | 10 28
R=1.00 0-89 0-79 0-69 0-60 0-51 0-42 0-33 0-24
I e I O T 30° 0-97 50 0 45 35| 40 7 3510-5| 30 14 25 17-5 | 20 21 15 24-56 | 10 28
R=1-00 0-89 0-79 0-69 0-60 0-51 0-42 0-33 0-24
LA e o et o I 15° 0-97 50 O 45 35| 40 7 35105 | 30 14 25 17-6| 20 21 15 24-5 | 10 28
R=1-00 0-89 0-79 0-69 0-60 0-51 0-42 0-33 0-24
A A N Ty T 0° 0-97 50 0 45 35| 40 7 35105 | 30 14 25 17-5 | 20 21 15 24-5 | 10 28
R=1.00 0-89 0-79 0-69 0-60 0-51 0-42 0-33 0-24

Nore.—The durations in seconds of the exposures tol imb and ocentre spectra are denoted by I and ¢, respectively.

exposure to the total density of the exposures of limb and centre.

R is the computed ratio of density of the continuous spectrum from the limb
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Taswe II, (a, b, ¢)
Observation:—L854, (1) to (6). Spectra of solar limbs at 0° blended with spectrum of centre of solar dise.
Measurement:— By De Lury, 2 settings of spider-thread on each line, each way, plate right and plate left, and means
taken.
Computation:—(a) Half-displacements expressed in km:sec. (b) Means of (a) grouped as to intensity. (c) Means
of (b) divided by 1-795.

R = Means
A EL, 1 1-00 0-89 0-83 0.74 0-62 0-54 0-72
(a)
BIBSGIUDL A b, e A Bk Fe 7 1-530 1-673 1-564 1-565 1-467 0-960 1-446
SyD8T 800 .« . .oliias - e s s e Fe 0 1-922 1-613 1-130 1-467 1-192 0-658 1.212
GIBOBBIOBE. . .. . veiviein csiras o e iisien sl Ni 1 1-986 1.643 1.547 1-641 1-090 | 0-783 1.341
G/D8BFOROEN. - 1 Ul LT g tes B Ca 6 1-814 1.545 1-552 1-603 1-179 | 0-879 1-352
515895582, . cvses sminiin 4o T P aleahs Ni 0 1-803 1.650 1-556 1-250 0-992 0-958 1.281
G1000F343, Bl e 5 s et deremn % b Ca 3 1-713 1-735 1-564 1.601 1-284 | 0-954 1-428
IVBEETIE « besopotas = oape s se 1k 2-8 1-795 1-643 1-485 1-521 1-201 0-865 1-343
(b)
3weaklines..............c.0nunnn 0-3 1.-904 1-635 1-411 1-453 1-091 0-800 1-278
3stronglines..............cc00nnn 53 1-686 1-651 1-560 1-590 1-310 | 0-931 1-409
()
Sweaklines...................... 0-3 1.06 | 0-91 0-79 0-81 0-61 0-45 0-71
3strong lines..................... 5.3 0-94 | 0-92 0-87 0-89 0-73 0-52 0-78
0T T R A R S e o 2.8 1-00 | 0-92 0-83 0-85 0-67 0-48 0-75

Taewe II, (a, B, 7)
Observation:—L854, (1) to (6). Spectra of solar limbs at 0°, blended with spectrum of centre of solar disc.
Measurement:—By O’Connor, 2 settings of spider-thread on each line, each way, plate right and plate left, and means
taken.
Computation:— (a) Half-displacements expressed in km:sec. (8) Means of (a) grouped as to intensity. (y) Means
of (B) divided by 1.750.

R= Means
A Bl ‘1 1-00 -089 | 0-83 0-74 0-62 0-54 0-72
)]
5686-991...... ... i, Fe 7 1-647 | 1-630 1-556 1-575 1-365 1.037 1-433
DS T SO0, - S ST, hbe s st Fe 0 1-809 1-573 1-301 1-522 1.-068 | 0-668 1-226
5,588:084....cciiiiniiiiiieninnn Ni 1 1.728 1.575 1-499 1-535 1-117 0-883 1-322
5,588:985, 8....000eiiiiiienennnnn Ca 6 1.771 1-567 1-515 1-498 1-171 0-958 1-342
DR B LS Serorsl e e (e eoe T Ni 0 1.797 1-675 1-692 1-535 1-135 1-005 1-409
5,600:343,8...000iiiiiiiinne., Ca 3 1.745 1-660 1-464 1-320 1-169 | 0-934 1-309

3
:
[
oo

1.750 | 1-613 | 1-504 | 1-498 | 1.171 | 0-914 1-340

8)
3weaklines...................... 0-3| 1.778 | 1-608 | 1-497 | 1-531 | 1.107 | 0-852 1.319
3 strong lines..................... 5-3 1.721 1-619 1-512 1-464 1-235 0-976 1-361
(v
3weak lines...................... 0-3 | 1-02 0-92 0-85 0-87 0-63 0-49 0-75
3stronglines..................... 5.3 0-98 0.92 0-86 0-84 0.-71 0-56 0-78
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Observation:—1854 (1) to (6).

Measurement:—De Lury and O’Connor.
Computation:—Means of Tables. II (a, b, ¢) and II (a, B, v)

Tasrn 11

R= Means
A Y P | 1-00 0-89 0-83 0-74 0-62 0-54 0.72
(8, @)
(L et I e AR e 850 ool o oA cicd! Fe 7 1-589 | 1-652 { 1:560 | 1.570 | 1-416 | 0-999 1-440
5,687:800.......0000000tteiinnnns Fe 0 1-866 | 1-593 | 1-216 | 1-495| 1-130 | 0-663 1.219
GDBBOBL ., . e s oo B e e ek Ni 1 1:857 | 1.609 | 1.523 | 1.588 | 1-104 | 0-833 1-332
ERORBOBE L B, - cileis s dheials oieokelsardinne Ca 6 1.798 | 1.556 | 1-534 | 1-551 | 1-175 | 0-919 1.347
B R A BB s e oe oL f 22 o sy aei Ni 0 1-800 | 1-663 | 1-624 | 1-393 | 1-064 | 0-982 1-345
L3 T e K e O e A S it Ca....3 1.729 | 1-698 | 1-514 | 1.461 | 1-227 | 0-944 1.369
DUBRIIE = 5 vt b s oheiipe e AEE 2.8 1.773 | 1-628 | 1-495 | 1-510 | 1-186 | 0-890 1-342
®, 8
SeweRRNeH /4. f5 b e o eble woloen 0-3| 1-841 1.622 | 1.454 | 1-492 | 1-099 | 0-826 1-299
3strong lines.............cc0nnnn 5-3| 1.704 | 1-635 | 1-536 | 1.527 | 1-273 | 0-954 1.385
(e, )
Sweaklines..........co00niiiunnn 0-3| 1-04 0-92 0-82 0-84 0-62 0-47 0-73
3 strong lines............... Sogod 5-3| 0-96 0-92 0-87 0-87 0-72 0-54 0-78
8, 7 PR D 2-8| 1.00 0-92 0-84 0-86 0-67 0-51 0-76

Computation:—(a) Half-displacements expressed in km:sec.

of (b) divided by 0-149.

Tasre IIL. (8, b, ¢)

Observation:—1.916, (1) to (9), Spectra of solar limbs at 80°, blended with spectrum of centre of solar disc.
Measurement:—By De Lury, 2 settings on each line, each way, plate right and plate left, and means taken.

(b) Means of (a) grouped as to intensity. (c) Means

R= Means
A EL, I 1-00 | 0-89 | 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56

(a)
BBROA0T. . L e dasie Fe 7 0-038| 0-206| 0-081| 0-008| 0-049—-0-066] 0-138| 0-040/-0-064| 0-049
5,587-800........0000000.a. Fe 0 0-198} 0-077( 0-209/-0-234| 0-042|-0-098{-0-021!-0.147|-0-126|-0-037
5588-084...........000040. Ni....1 0-153| 0-017| 0-064-0-115| 0-006/-0-221| 0-098/-0-104| 0-098(-0-020
5,588:985,8......00000000.. Ca 6 0:174| 0-143| 0-253| 0-053] 0-021|-0-104| 0-251|-0-028( 0-023| 0-076
5,689-582............... ...|Ni 0 0-057|-0-045 0-094| 0-102| 0-240/-0-221| 0-345-0-092{-0-083| 0-042
5,500-343,8..........00.0.. Ca 3 0-275| 0-091} 0-241| 0-006| 0-191|-0-026( 0-264-0-126( 0-125| 0-096
Mesans............. 2:8 | 0-149| 0-081| 0-157(~0-030| 0:091{-0-123| 0-179(-0-076{-0-005| 0-034

(b)
3 weak lines.............. 3 0-3 | 0-136| 0-016| 0-122/-0-082| 0-096—0-180| 0-140(-0-114|-0-037|-0-005
3 strong lines............... 5-3 | 0-162| 0-147| 0-192| 0-022| 0-087-0-065| 0-218/-0-038| 0-028( 0-074

(e)
3weaklines................ 0-3/0.91|0-11 | 0-82 [-0-55 | 0-64 |-1-21 | 0-94 [-0-76 -0-25 | 0-03
3 strong lines................ 531109 (0-99 | 1-29 | 0-15 | 0-58 [-0-44 | 1-46 |-0-25 | 0-19 | 0-50
Means........c..c... 2:811.0010-54!1-05!0-20 ) 0-61 |-0-83 | 1-20 I-0-51 [-0-03 | 0-26
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Tasre III, (a, B, 7)

Observation:—1916, (1) to (9) Spectra of solar limbs at 80°, blended with spectrum of centre of solar dise.

Measurement:— By O’Connor, 2 settings each line, each way, plate right and plate left, and means taken.

Computation:— (a) Half-displacements expressed in km: sec. (b) Means of (a) grouped as to intensity.
(c) Means of (b) divided by 0-147.

R= Means
A El,. 1 1-00 | 0-89 | 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56
(2
5,686-0991. .....00000000 000 Fe 7 0-087| 0-234( 0-151(-0-166| 0-092|-0-038/-0-008|-0-096| 0-051| 0-028
BBBT 800 1.: - s s Bhinte oW Fe 0 0.166| 0-040( 0-231[-0-219| 0-036/-0-055-0-004|-0-109| 0-045-0-005
5,688-084.........00000nnt. Ni 1 0-236{ 0-130| 0-194\-0-126| 0-062|-0-185| 0.-204|-0-174} 0-051} 0-020
B,088:985, BL. ... ooty e Ca 6 0-151) 0-164| 0-266| 0-043| 0-021(-0-066{ 0-115/-0-077| 0-047| 0-064
BLBRYBRAL L . e ssreiazonsa s srae Ni 0 0-049(-0-108| 0-094[-0-064| 0-128-0-183] 0-187|-0-142| 0-060/-0-003
5,600-343,8......c00000nnnn Ca 3 0-191f 0-172{ 0-191/-0-109| 0-138[-0-143| 0-136/-0-121| 0-104| 0-046
Means............. 2-8 | 0-147] 0-105| 0-188[-0-107| 0-080}-0-112( 0-105/~0-120| 0-060| 0-025
®)
3 weak lines.......... Dlairrdd 0-3 | 0-150] 0-021| 0-173}-0-136( 0-075/-0-141| 0-129(-0-142| 0-052| 0-004
3strong lines............... 5.3 | 0-143]| 0-190( 0-203|-0-077| 0-084/-0-082( 0-081|-0-098| 0-067| 0-046
™)
3 weak lines................ 0-3|1.020-14 | 1-18 |-0:93 | 0-51 |-0-96 | 0-88 |-0-97 | 0-35 | 0-03
3 strong lines.. ... 2 eoie 5-3(0-97 | 1-29 | 1-38 |-0-52 | 0-57 |-0-56 | 0-55 |-0-67 | 0-46 | 0-31
Means il L.l 2-811-00 | 0-71 | 1-28 |-0-73 | 0-54 |-0-76 | 0-71 |-0-82 | 0-41 | 0-17
Taswe 1V, (a, b, ¢)
Observation:—1911, (1) to (9) Spectra of solar limbs at 75° blended with spectrum of centre of solar disc.
Measurement:—By De Lury, 2 settings each line, each way, plate right and plate left, and means taken.
Computation:— (a) Half-displacements expressed in km: sec. (b) Means of (a) grouped as to intensity. (c) Means
of (b) divided by 0-366.
R= Means
A El, 1 1-00 } 0-89 | 0.79 | 0-69 ) 0-58 } 0-51 | 0:43 | 0-33 } 0-24 | 0-56
(a)
BOBBHAON .. [ iricl et s ety Fe 7 0-479| 0-192| 0-049| 0-196| 0-126| 0-166/-0-044| 0-209| 0-045| 0-117
5687800 ... .iieiniead Fe 0 0-257| 0-241| 0-226| 0-287| 0-177| 0-004| 0-038| 0-115(-0-089| 0-125
55887084, .- . e innnnsnnn Ni 1 0-389] 0-279| 0-028| 0-266{-0-040| 0-057| 0-117| 0-081{ 0-015| 0-100
5,688-985,8. . cc0neeiiiiinn.. Ca 6 0-547{ 0-375| 0-240{ 0-251} 0-158] 0-000| 0-121} 0-074| 0-111{ 0.166
OB ORI Ni 0 0-264| 0-149( 0-375| 0-185| 0-108| 0-002| 0-177| 0-134/-0-294] 0-104
5,690-343,8....0000cnennn.. Ca 3 0-258] 0:451| 0-221{ 0-211| 0-100{ 0-168| 0-028| 0-106{ 0-087| 0-171
Means............. 2-8 1 0-366| 0-281| 0-190| 0-233| 0-105| 0-066| 0-073| 0-120-0-021| 0-130
®)
3 weak lines................ 0-3 | 0-303 0-223| 0-210| 0-246| 0-082( 0-021| 0-110| 0-110}-0-123] 0-110
3 strong lines............... 5-3 | 0-428| 0-339| 0-170| 0-219| 0-128| 0-111| 0-035| 0-130| 0-081| 0-151
(c)
3 weak lines................ 0-3 (0.8 )0-610-57 | 067 | 0-22 | 0:06 | 0-30 | 0-30 [-0-34 | 0-30
3 strong lines............... 5.3 (1-17 |1 0-93 | 0-46 | 0-60 [ 0-35 | 0-30 | 0-10 [ 0-35 | 0-22 | 0-41
Means............. 2.811-00 | 0-77 1 0-52 | 0-63 10-29 1 0-18 | 0-20 | 0-33 <06 | 0-35
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Tasie IV, (a, B, 7)

Observation:—1.911, (1) to (9) Spectra of solar limbs at 75° blended with spectrum of centre of solar disc.

Measurement: By O’Connor, 2 settings each line, each way, plate right and plate left, and means taken.

Computation: (a) Half-displacements expressed in km:sec. (8) Means of (a) grouped as to intensity. (y) Means
of (8) divided by 0-357.

R= Means
A ElL, I 1-00 | 0-89 | 0-79 | 069 | 0-58 | 0-51 | 0-43 | 0-33 | 0-24 | 0-56

(@)
it 1 G A ¥ T 0-553| 0-304| 0-238( 0-328| 0-140| 0-153| 0-145! 0-138| 0-130| 0-197
GoB7800%. & ot LG Fe O 0-258| 0-298| 0-321| 0-357| 0-158| 0-228| 0-038| 0-151| 0-094| 0-206
5588:084.......000000000n Ni 1 0-273] 0-317| 0-264| 0-198| 0-132| 0-081| 0-143| 0-121} 0-104| 0-170
5,588:985,8....c00000n0innn Ca 6 0-.330( 0-347| 0-236{ 0-328| 0-249| 0-132| 0-160{ 0-168| 0-077( 0.212
il J s SR A Ni 0 0-268} 0-349} 0-217| 0-240{ 0-196| 0-151) 0-228| 0-251; 0-055| 0-211
i R b e e - Ca 3 0-460( 0-285( 0-208| 0-234| 0-130{ 0-096{ 0-147{ 0-138| 0-047| 0-161
Means............. 2.8 | 0-357) 0-317| 0-247] 0-281) 0-168| 0-140| 0-144| 0-161} 0-085| 0-193

®)
3weaklines................ 0-3 | 0-267 0-321] 0-267| 0-265| 0-162{ 0-153{ 0-136( 0-174| 0-084{ 0-196
3 strong lines............... 5.3 | 0-448| 0-312( 0-227( 0-297) 0-173| 0-127| 0-151} 0-148( 0.085) 0-190

()
3weaklines................ 0-3(0-75|0-90 | 0-75 | 0-74 | 0-45 | 0-43 | 0-38 | 049 | 0-24 | 0-55
3 strong lines............... 5-3|1.25|0-87(0-65(0-83|0-48 | 0-36 | 0-42 | 0-41 | 0-24 | 0-53
Means............. 2.811-00|0-8 | 0:69) 0-79 | 0-47 | 0-39 | 0-40 | 0-45 | 0-24 | 0-54

Taswe V, (a, b, ¢)
Observation:—1L912, (1) to (9). Spectra of solar limbs at 60°, blended with spectrum of centre of solar dise.
Measurement:— By DeLury, 2 settings each line, each way, plate right and plate left, and means taken.
Computation:— (a) Half-displacements expressed in km: sec. (b) Means of (a) grouped as to intensity. (c) Mean
of (b) divided by 0-660.

R= Means
A El, I 1-00 { 0-89 { 0-79 { 0-69 | 0-60 | 0-51 ({ 0-42 { 0-33 | 0-24 { 0-56

(a)
Bh8B-00L....... . it Fe i 0-779| 0-805| 0-622| 0-328| 0-404] 0-281| 0-175 0-102/-0-062| 0-332
5587800, .....00000000i00s Fe 0 0-526| 0-800| 0-683| 0-115| 0-428| 0-017} 0-115| 0-072{-0-108] 0-265
ot ] L e e AT Ni 1 0-545| 0-628| 0-492] 0-243| 0-109{-0-028] 0-059| 0-070; 0-053| 0-203
5,688:985,8......0.0...00.. Ca 6 0-794| 0-519] 0-492| 0-407( 0-398| 0-253| 0-219| 0-008/-0-008} 0-286
BBOYBRZL . ..o L Ni 0 0-681] 0-643] 0-704; 0-583| 0-351| 0-275| 0-453|-0-042| 0.011| 0-372
5500-343,8................ Ca 3 0-634| 0-592| 0-613| 0-300{ 0-266] 0-036| 0-232(-0-057,-0-085| 0-237
Means............. 2-8 | 0-660| 0-665{ 0-601| 0-329( 0-326; 0-139| 0-209| 0-026/-0-033( 0-283

()

3weaklines................ 0-3 | 0-584| 0-690] 0-626] 0-314] 0-296] 0-088) 0-209] 0-033/-0-015| 0-280

3 strong lines, .............. 5-3 | 0-736| 0-639| 0-576| 0-345| 0-356| 0-190] 0-209( 0-018|-0-052| 0-286
()

3 weak lines................ 0-3|0-8 | 1-05|0-95)|0-48 | 0-45|0-13 | 0-32 | 0-05 |-0-02 | 0-42

3 strong lines............... 5-3|1-1210.97 | 0-87 | 0-52 | 0-54 | 0-29 | 0-32 | 0-03 [-0-08 | 0-43

Megne.. oot sl 2-8(1-00 | 1-01 | 0-91 )} 0-50 | 0-49 | 0-21 | 0-32 | 0-04 [-0-05 | 0-43
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TasLe V, ("-’ 8, 7)

Observation:—1912 (1) to (9). Spectra of solar limbs at 60°, blended with spectrum of centre of solar dise.

Measurement:—By O’Connor, 2 settings each line, each way, plate right and plate left, and means taken.

Compulation: (a) Half-displacements expressed in km: sec. (8) Means of (a) grouped as to intensity. (y) Means of
(B) divided by 0-609.

R= Means
A El, 1 1-00 | 0-89 |1 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-58

(a)
5,686-901, ................. Fe 7 0-651{ 0-632| 0-651| 0-473| 0-336| 0-274| 0-257| 0-175| 0-038| 0-354
5587-800...........c00000. Fe 0 0-411{ 0-553| 0-389| 0-230| 0-315| 0-170| 0-157 0-089/-0-013| 0-236
5,588-084..........c000000 Ni 1 0-624| 0-647| 0-426| 0-338| 0-234| 0-087| 0-125| 0-060{ 0-019{ 0-242
5,588-985,8.0...000000000- Ca 6 | 0-660| 0-547| 0-568| 0-264| 0-357| 0-209| 0-192| 0-102| 0-047| 0.286
BEBRD BRI . Loy et s Ni 0 | 0-587| 0-565| 0-538| 0-270{ 0-430| 0-228| 0-417| 0-034|-0-147| 0-292
GB00348. 8L . i s b Ca 3 0-719} 0-630; 0-436| 0-313| 0-292] 0-196| 0-194| 0-042/-0-032| 0-259
Means............. 2-8 | 0-609| 0-596| 0-501} 0-315]| 0-327| 0-194| 0-224| 0-084/-0-015| 0-278

®
3weaklines................ 0-3 | 0-541| 0-589| 0-451| 0-279| 0-326| 0-162( 0-233| 0-061}-0-047| 0-257
dstronglines............... 5-83 | 0-677; 0-603] 0-552] 0-350] 0-328| 0-226| 0-214] 0-106] 0-018] 0-300

@)
3weaklines................ 0-310-8}0-97 | 0.74 | 0-46 | 0-53 | 0-27 | 0-38 | 0-10 |-0-08 | 0-42
3strong lines................ 531011 10-99 | 0-91 | 0-57 | 0-54 | 0-37 | 0-35 | 0-17 | 0-03 | 0-49
0-54 | 0-32 | 0-37 | 0-14 |-0-02 | 0-46

Means............. 2-811.00 | 0-98 | 0-82 | 0-52

TasrLe VI, (a, b, ¢)

Observation:—1.913, (1) to (9). Spectra of solar limbs at 45°, blended with spectrum of centre of solar disec.

Measurement: By DeLury, 2 settings each line, each way, plate right and plate left, and means taken.

Compulation: (a) Half-displacements expressed in km: sec. (b) Means of (a) grouped as to intensity. (¢) Means of
(b) divided by 1-096.

R= Means
A EL, I 1-00 | 0-89 | 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56

()
5.686:991. ..., ciannnnas ..|Fe 7 0-994| 0-932| 1-024] 0-649) 0-762| 0-381| 0-274| 0-179| 0-034] 0-529
5587:800.......000iunuenurs Fe 0 1-152{ 0-830) 0-598| 0-630| 0-183( 0-200| 0-136(-0-040-0-066| 0-309
5588:084.................. Ni 1 1-164| 0-777| 0-558| 0-443( 0-189( 0-228( 0-121-0-068| 0-075| 0-290
5588985, 8.......00000000n Ca 6 1-115{ 1-011} 0-798| 0-696] 0-515| 0-179| 0-115| 0-068| 0-292| 0-459
S OBUO82. L on e e Ni 0 1-005 1-018| 0-709| 0-456| 0-528/-0-009( 0-108|-0-032|-0-142( 0-330
5500-343,8........c000uuns Ca 3 1-149| 1-075| 0-826| 0-400| 0-338| 0-275| 0-168( 0-043( 0-091} Q-402
NEBRTIE. . o v os o vioceress 2.8 | 1-096| 0-941{ 0-752| 0-546] 0-419| 0.209| 0-153| 0-025| 0-047| 0-387

(b)
3 weak lines................ 0-3 | 1-107| 0-875| 0-622( 0-510{ 0-300( 0-140| 0-122{-0-047-0-044( 0-310
3 strong lines............... 5-3 | 1-086| 1-006{ 0-883] 0-582| 0-538| 0-278| 0-186| 0-097| 0-139| 0-463

(©
3weak lines................ 0-3(1.01 | 0-8 | 0-57 | 0-47 | 0-27 | 0-13 | 0-11 |[-0-04 |-0-04 | 0-28
3 strong lines............... 5-310-99|0-92|0-81|0-53|0-49|0-25 | 0-17 | 0-09 | 0-13 | 0-42
Means............. 2.8(11.00 | 0-86 | 0-69 | 0-50 | 0-38 [ 0-19 | 0-14 | 0-02 | 0-04 | 0-35
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Tasre VI, (a, B, v)

Observation:—1.913, (1) to (9). Spectra of solar limbs at 45°, blended with spectrum from centre of solar dise.

Measurement:—By O'Connor, 2 settings each line, each way, plate right and plate left, and means taken.

Computation: (a) Half-displacements expressed in km: sec. (8) Means of (a) grouped as to intensity. (v) Means of
(8) divided by 1-165.

R= Means
A B - T 1.00 | 0-89 ) 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0.-33 | 0:24 | 0-56

()
BiBRE-OL . L e . Fe 7 1-.141| 1-059{ 0-895| 0-887| 0-730| 0-504| 0-324| 0-226] 0-094| 0-590
5,687-800.................. Fe 0 1.177| 0-860| 0-630| 0-616( 0-432( 0-404| 0-192( 0-040{ 0-074] 0-409
5588-084..........0000..0 Ni 1 1-177| 0-866| 0-566| 0-681| 0-074| 0-434| 0-208| 0-066| 0-094| 0-373
5,588:985,8...........0...0 Ca 6 1-118| 0-948| 0-606 0-986| 0-515{ 0-402| 0-266| 0-140] 0-138| 0-500
B-BBO-BR2.. ... ... ... . ... Ni 0 1-171| 1-024] 0-572] 0-598) 0-498( 0-309| 0-232| 0-138| 0-023| 0-424
R T TR TS Rl A Ca 3 1-197| 0-918| 0-780] 0-784] 0-622| 0-345 0-226 0-109) 0-087| 0-484
Means............. 2-8 | 1.165( 0-946| 0-675| 0-759] 0-478| 0-400{ 0-241| 0-120( 0-085| 0-463

®)
3 weak lines................ 0-3 | 1.175| 0-917| 0-589| 0-632| 0-335| 0-382| 0-211| 0.081| 0-064| 0-402
3 strong lines............... 5-3 | 1-155| 0-975| 0-760] 0-886| 0-622| 0-417| 0-272; 0-158| 0-106{ 0-525

9]
3 weak lines................ 0-311.01|{0-79 | 0-51 | 0-54 | 0-29 | 0:33 | 0-18 | 0-07 | 0-05 | 0-34
3 strong lines............... 5810991084 {0:65]{0-76 | 0-53 | 0-36 { 0-23 | 0-14 | 0-09 | 0-45
Means............. 2.811.0010-8110-58|0-65| 041 | 0-34 1 0-21 | 0-10 | 0-07 | 0-40

Tasim VII, (a, b, ¢)
Observation: 1914, (1) to (9). Spectra of solar limbs at 30° blended with spectrum of centre of solar dise.
Measurement:— By DeLury, 2 settings each line each way, plate right and plate left, and means taken.
Computation:—(a) Half-displacements expressed in km: sec. (b) Means of (a) grouped as to intensity. (¢) Means
of (b) divided by 1-404.

R= Means
A BL, I 1-00 | 0-89 ) 0-79 ] 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56

(a)
5586-991.................. Fe 7 1-398| 1-215{ 1-075( 0-805| 0-568| 0-519] 0-449! 0.423] 0:070| 0-640
5,687-800.................. Fe 0 1-356 0-971| 1-051{ 0-274| 0-074| 0-004( 0-192(-0-002| 0-009{ 0-322
GBS 08AL- . 1L i e Ni....1 1-405) 1-117| 0-864! 0.-702| 0-372| 0-147! 0-113] 0-032| 0-087| 0-429
5,588 0BG 8. e curs o Ca, 6 1-424| 1-145( 1-064] 0-717| 0-423| 0-400| 0-115| 0-241| 0-019] 0-515
B DR BRI e e s Ni 0 1-465) 1-215} 0-930] 0-649| 0-392| 0-224/-0-057| 0-015(-0-096{ 0-409
55600-343,8................ Ca 3 1-379| 1-132| 0-971| 0-592| 0-336] 0-279] 0-064| 0-285/ 0-064| 0-465
Means............. 2.8 | 1.404| 1-132| 0-992| 0.-623] 0-361] 0-262| 0-146| 0-166| 0-025( 0-463

()
3weaklines................ 0.3 | 1-409( 1-101| 0-948) 0.542| 0-279| 0-125| 0-082| 0-015| 0-000| 0-387
3strong lines............... 5-3 | 1-400( 1-164| 1-037| 0.-705] 0-442| 0-399| 0-209| 0-316| 0-051] 0-540

(c)
3 weak lines................ 0-3|1-00 (0-78 | 0:-67 | 0-39 | 0-20{ 0-09 | 0-06 | 0-01 | 0-00 | 0-28
3strong lines............... 5.3({1-00(0-83 | 0-74 | 0-50 | 0-31 { 0-28 [ 0-15 { 0-22 | 0-04 | 0-38
Means............. 2.811.00{0-8110-7110-4410-2610-1910-1010-1210-02 1 0-33
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Observation: 1914, (1) to (9).

Taswe VII, (e, 8, 7)

spectra of solar limbs at 30°, blended with spectrum of centre of solar dise.

Measurement: By O’Connor, 2 settings each line, each way, plate right and plate left, and means taken.
Computation:— (a) Half-displacements expressed in km: sec. (8) Means of () grouped as to intensity. (y)Means
of (8) divided by 1-425,

R= Means
A EL, 1 1-00 | 0-89 | 0-79 { 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56

(a)
FEBERALOT - s e Sl e Fe 4 1-394| 1-034| 0-977| 0-928] 0-560| 0-560] 0-283| 0-298| 0-192| 0-604
5,587-800.................. Fe 0 1-471{ 0-943{ 0-811{ 0-504] 0-047} 0-151| 0-175| 0-085/-0-064| 0.-332
5,588-084..........0000.-0 Ni 1 1-313| 1-083| 0-779| 0-600| 0-311| 0-133| 0-119| 0-126] 0-072| 0-400
5,688-985,8......00000000n Ca 6 1-424] 1-154) 0-983| 0-694| 0-434) 0-311| 0-241| 0-224| 0-072] 0-514
G6R-582 .. .. .0 dan Ni 0 1-454| 1-205( 0-909| 0-528| 0-247] 0-226| 0-108] 0-140| 0-066| 0-429
DB90s843 L ... Ca 3 1-492) 1-194] 0-909| 0-700| 0-262| 0-294| 0-166| 0-268| 0-074] 0-483
Means............. 2-8 | 1-425 1-102| 0-895| 0-659( 0-310{ 0-276| 0-182| 0-190| 0-069] 0-460

®)
3weaklines............. 0-3 | 1-413| 1.077) 0-833| 0-544| 0-202| 0-163| 0-134] 0-117| 0-025 0-387
3stronglines............... 5.8 | 1-437 1-127} 0-956| 0-774| 0-419| 0-388| 0-23C| 0-263| 0-113] 0-534

()
Sweaklines................ 0-3(0-99]|0-76 | 0-58 | 0-38 | 0-14 | 0-11 | 0-09 | 0-08 | 0-02 | 0-027
3stronglines............... 5:3(1-01)0-79 | 0-67 | 0-54 | 0-29 | 0-27 | 0-16 | 0-18 | 0-08 | 0-037
Means......cocavnn 2-811-0010-7710-63 10-46 | 0-2210-19 | 0-13 |1 0-13 | 0-05 | 0-32

Observation:—1L915, (1) to (9).

(b) divided by 1.744.

TasLr VIII, (a, b, ¢)

Spectra of solar limbs, at 15° blended with spectrum of centre of solar disc
Measurement:—By DeLury, 2 settings each line, each way, plate right and plate left, and means taken.
Compuiation:— (a) Half-displacements expresed in km:sec. (b) Means of (a) grouped as to intensity. (¢) Means of

R= Means
A El, I 1-00 | 0-89 | 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56

(a)
5586000, ... .. it dles Fe 7 1-884| 1-763| 1-424| 0-928| 1-047| 0-481| 0-174] 0-274| 0-102| 0-774
5108748005 -« oo vte o o eteresrmnile Fe O 1-379] 1-375] 1-203| 0-702| 0-641] 0-255|-0-077| 0-028| 0-002| 0-516
D168R0BE: .. ok ot ak e § et Ni 1 1-905{ 1-399| 1-303| 0-575 0-347| 0-025/-0-034{-0-053/-0-100| 0-433
5588 OBE, 8. . ccvie s veeenss Ca 6 1-675| 1-596| 1-283( 0-866| 0-754] 0-406| 0-234] 0-059] 0-008| 0-650
5,589-582. .. ... 0i0iiiiennns Ni O 1-856| 1-364| 1.081| 0-877| 0-743| 0-381(-0-051) 0-292(-0-223| 0-558
5,500-343,8..........00.... Ca 3 1.767| 1-518] 1-203| 0-798| 0-481| 0-098| 0-019| 0-032-0-119| 0-504
Means............. 2.8 | 1-744| 1-503] 1-250( 0-791| 0-669( 0-274| 0-044| 0-105(-0-055 0-573

(b)
3 weak lines................ 0-3 | 1.713| 1-379| 1.196| 0-718| 0-577| 0-220/-0-054| 0-089-0-107| 0-502
3 strong lines............... 5-3 | 1-775] 1-626| 1-303] 0-864 0-761| 0-328| 0-142| 0-122/-0-003| 0-643

(e
3weak lines................ 0-3|/0-980-79|0.-69 | 0-41 | 0-33 | 0-13 [-0-03 | 0-05 |-0-06 | 0-29
3 strong lines............... 5.3 |1.02|0-93 |0-75 | 0-50 | 0-44 | 0-19.| 0-08 | 0-07 | 0-00 | 0-37
Means............. 2-811.0010-8 | 0-7210-45!0-38 ] 0-16 | 0-03 | 0-06 -0-03 | 0-33
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Tasre VIII, (e, 8, v)

Observation:—1L915 (1) to (9). Spectra of solar limbs at 15° blended with speetrum of centre of solar dise.

Measurement:—By O’Connor, 2 settings each line, each way, plate right and plate left, and means taken.

Computation:—(a) Half-displacements expressed in km:see.  (8) Means of (a) grouped as to intensity. (y) Means
of (B) divided by 1-739.

R= Means
A Bl . & 1-00 | 0-89 | 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56

(a)
BOBOLIL. o o vaedlols ne oud Fe 7 1-805] 1-558| 1-379| 0-943; 0-802| 0-307| 0-324| 0-185| 0-075| 0-697
OBRTEEN0 N e L Sl Fe O 1-707| 1-367| 1-162| 0-828| 0-604| 0-343| 0-070|-0-247| 0-109| 0-530
BBREOBE 1 s s oe T e Ni 1 1-778| 1-482| 1-264| 0-849| 0-560| 0-251|-0-077|-0-032} 0-051| 0-543
5,688-985,8.....c0000vvenns Ca 6 1-686( 1-533| 1-333| 0-722| 0-628| 0-240| 0-202| 0-002| 0-066| 0-591
5 R A A SR A Ni 0 1-665| 1-462| 1-088| 0-788] 0-570| 0-349| 0-221] 0-281| 0-059| 0-602
G;500:843; 8. Jeal Ll aen Ca 3 1-790| 1-597| 1-209| 0-881| 0-737| 0-360} 0-126| 0-075| 0-042| 0-629
Means............. 2-8 | 1-739| 1-500| 1-239| 0-835| 0-650] 0-308| 0-144| 0-044| 0-067| 0-599

®)

3 weak lines................ 0-3 | 1.717] 1-437| 1-171| 0-822| 0-578| 0-314] 0-071| 0-001| 0-073| 0-558

3 strong lines. . ............. 5.3 | 1.760( 1-563 1-307| 0-849| 0-722{ 0-302| 0-217| 0-087| 0-061( 0-639
()

3 weak Hnes................ 0-3|0-99 | 0-83 | 0-67 | 0-47 | 0-33 | 0-18 | 0-04 | 0-00 | 0-04 | 0-32

3 strong lines. . ............. 5.3 1-01 [ 0-90 { 0-75 | 0-49 | 0-42 | 0-17 | 0-12 { 0-05 | 0-04 | 0-37

Means............. 2.8 |1.00 | 0-86 | 0-71 | 0-48 | 0-37 | 0-18 | 0-08 | 0-03 | 0-04 | 0-34

TasLe IX, (a, b, ¢)
Observation:—1L917 (1) to (9). Spectra of solar limbs at 0°, blended with spectrum of centre of solar dise.
Measurement:— By DelLury, 2 settings each line, each way, plate right and plate left, and means taken.
Computation:— (a) Half-displacements expressed in km: sec. (b) Means of (a) grouped as to intensity. (¢) Means
of (b) divided by 1-775.

R= Means
A El, I 1-00 | 0-89 [ 0-79 | 0-69 | 0-60 | 0-51 | 0:42 | 0-33 | 0-24 | 0-56

(a)
5586-991.................. Fe 7 1-803| 1-671| 1-471( 1-030{ 1-058| 0-485| 0-649| 0-470] 0-285| 0-890
5087800, ...0...000000000 Fe (4] 1-854{ 1-301| 1-028{ 0-785( 0-645(-0-023 0-428( 0-189( 0-170] 0-565
S0B3R4 . L Ni 1 1-601| 1-581| 1-060| 0-962| 0-547| 0-043| 0-345-0-132| 0-130| 0-569
B DR BRON B e e b Ca 6 1-850) 1-777] 1-320| 0-920| 0-822| 0-170| 0-426| 0-217| 0-240| 0-737
D BROABI . Ul et kool Ni 0 1-688| 1-811| 1-026( 0-624{ 0-647| 0-198] 0-311|-0-198| 0-208| 0-578
5:-590-343,8................ Ca 3 1-856] 1-279) 1-086( 0-594| 0-628] 0-241) 0-370{ 0-055/ 0-147| 0-551
Means............. 2.8 | 1-775| 1-570| 1-167| 0-819( 0-725{ 0-186| 0-422| 0-100| 0-196| 0-648

®)
weak lines................ 0-3 | 1-714| 1-564| 1-038| 0-790| 0-613| 0-073| 0-361|-0-047| 0-169| 0-571
3 strong lines............... 5-3 | 1-836| 1-576{ 1.-296] 0-848| 0-836{ 0-299| 0-482| 0-247| 0-224| 0-726

O]
3weaklines................ 0-3]0-96)0-8)0-58 | 0-44 | 0-35| 0:04 | 0-20 |-0-03 | 0-10 | 0-32
3 strong lines............... 531103 0:-8 | 0-73 | 0-48 | 0-47 | 0-17 | 0-27 | 0-14 | 0-13 | 0-41
Means............. 2-8|1-00|0-88 | 0-65 | 0-46 | 0-41 | 0-10 | 0-24 | 0-06 | 0-11 }{ 0-36
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Tasie IX, (o, 8, v)

Observrtion:—1.917 (1) to (9). Spectra of solar limbs at 0° blended with spectrum of centre of solar dise.
Measurement:—By O’Connor, 2 settings each line, each way, plate right and plate left, and means taken.
Computation:— (a) Half-displacements expressed in km: sec. (8) Means of (a) grouped as to intensity. (y) Means of

(8) divided by 1-743.

R= Means
A ElL I 1-00 { 0-89 | 0-79 1 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0.24 | 0-56

(a)
BB88:00). . . oo iame oo neniad Fe 7 1-811| 1-567] 1-350| 1-071] 0-751( 0-409| 0-585| 0-311| 0-160| 0-776
5587-800.................. Fe 0 1-664| 1-369} 0-971| 0-762| 0-523|-0-075| 0-285| 0-149| 0-147| 0-516
5,688:084........ ......... Ni 1 1-7301 1-507| 1-120f 0-617| 0-494(-0-057| 0-347| 0-009| 0-021| 0-508
5,688-985,8......c.00000n-n Ca 6 1-773| 1-564| 1-217| 0-830| 0-749] 0-094] 0-477| 0-132| 0-179] 0-655
L o R B S Ni O 1-814f 1-552| 0-994| 0-836| 0-453| 0-140| 0-330|-0-153| 0-358| 0-564
) o~ D2 e S G NS | S Ca 3 1-669) 1-498| 1-088| 0-762| 0-666| 0-181| 0-358| 0-089| 0-070( 0-589
Means............. 2.8 | 1-743| 1-509] 1-123| 0-813] 0-606| 0-115| 0.397) 0-090| 0-156] 0-601

)
3weaklines................ 0-3 | 1.736] 1-476] 1-028| 0-738] 0-491} 0-003] 0-321] 0-002} 0-175| 0-529
3strong lines............... 5-8 | 1-751| 1-543] 1-218| 0-888| 0-722| 0-228| 0-473| 0-177| 0-136| 0-673

(6%]
3weaklines................ 0-3(1-00|0-85|0-59 |0-42]0-28 | 0-00 | 0-18 | 0-00 | 0-10 | 0-30
3 strong lines............... 5-3(1-000-8 | 0-70 | 0-51 | 0-41 | 0-13 [ 0-27 | 0-10 | 0-08 { 0-39
Means............. 2-8|1-00 | 0-87 | 0-64 0-47 | 0-35 | 0-07 | 0-23 | 0-05 | 0-09 | 0-34

Tasie X, (2, b,
Observation:—L911 to 1L917.
Measurement: By DeLury.

€)

Computation: (a) Means of half-displacements expressed in km:gec. (b) Means of (a) grouped as to intensity. (c)

Means of (b) divided by 1-028.

Re= Means
A El, I [1-00|0-8 |0-79|{0-69 | 0-60 | 0-51 | 0-42 { 0:33 | 0-24 | 0-56

(a)
5586-991.................. Fe 7 1-054| 0-969] 0-821{ 0-563| 0-573] 0-321| 0-259| 0-242( 0-059/ 0-476
5,587-800........c0000uuee. Fe 0 0-960| 0-799( 0-714| 0-366) 0-313| 0-051| 0-136| 0-031|-0-030; 0-295
5588-084.................. Ni 1 1-023| 0-828| 0-624| 0-439| 0-219| 0-036/ 0-117-0-025| 0-051] 0-286
5,588-985,8......c.000unnn. Ca 6 1-083] 0-938| 0-779{ 0-559| 0-442| 0-186| 0-212| 0-091| 0-098| 0-413
5,580-582........c0000innnn Ni 0 1-002] 0-879| 0-703| 0-497| 0-430| 0-121| 0-184| 0-011{-0-088| 0-342
5,690-343,8................ Ca 3 1-045| 0-876]) 0-739| 0-414| 0-334] 0-153| 0-164| 0-048| 0-044| 0-347
Means............. 2-8 | 1-028| 0-882| 0-730| 0-473| 0-385( 0-145| 0-175] 0-067| 0-022| 0-360

(b)
3weak lines................ 0-3 | 0-995| 0-835| 0-680] 0-434( 0-320| 0-070| 0-139| 0-006}-0-022| 0-309
3strong lines............... 5-3 | 1-060] 0-928] 0-780] 0-512] 0-450| 0-219] 0-211] 0-127; 0-067] 0-412

(@
3weaklines.............. . 0-3 | 0-967{ 0-812| 0-661} 0-422| 0-311| 0-068} 0-135 0‘006F0'021 0-300
3 strong lines............... 5-3 | 1-030| 0-902] 0-758| 0-498| 0-437( 0-213| 0-205| 0-123| 0-065| 0-400
Means............. 2.8 | 0-999( 0-857| 0-711] 0-460| 0-374| 0-141| 0-170! 0-065! 0-022{ 0-350




SPECTROSCOPIC INVESTIGATIONS OF THE SUN—GENERAL OUTLINE

53

Observation:—1911 to 1L917.

Measurement:—

By O’Connor.

TasLE X, (“s B8, 7)

Computation: (a) Means of half-displacements expressed in km: sec.
(v) Means of (8) divided by 1.026.

(8) Means of (a) grouped as to intensity.

R= Means
A El, 1 1-00 | 0-89 | 0-79 | 0-69 | 0-60 | 0-51 | 0-42 { 0-33 | 0-24 | 0-56
(a)
T 1 RS R g Fe 7 1-063| 0-913| 0-806| 0-638| 0-487| 0-311| 0-271f 0-177| 0-106| 0-464
BiBRT 8O0 o v veeine i i Fe O 0-979| 0-776| 0-645| 0-440( 0-302| 0-167| 0-130| 0-023| 0-056] 0-318
ARRDBA. © . . Ll o i b Ni 1 1-019; 0-862 0-659| 0-451| 0-267| 0-103] 0-153{ 0-025) 0-059| 0-322
5,688-985,8..........00.0. Ca 6 1-020) 0-894] 0-744| 0-552| 0-422| 0-189] 0-236] 0-099; 0-089/ 0-403
BEROTRRD ot e e Ni O 1-001| 0-864| 0-630| 0-457| 0-360| 0-174| 0-246( 0-078| 0-068| 0-360
B0 48 8. L T o 1 B 1-074! 0-899| 0-689| 0-509| 0-407| 0-190| 0-193{ 0-086| 0-056| 0-379
Means............. 2.8 | 1-026) 0-868] 0-695| 0-508| 0-374] 0-189| 0-205| 0-081] 0-073] 0-374
®) ;
8weaklines................ 0-3 | 1-000{ 0-834| 0-645| 0-449{ 0-310{ 0-148| 0-176| 0-042| 0-061| 0-333
3stronglines............... 5-3 | 1-053| 0-902| 0-746| 0-567| 0-427| 0-230] 0-233| 0-120| 0-084| 0-415
™ .
3 weak lines........... 0-3 | 0-975| 0-813| 0-629| 0.438; 0-302| 0-144| 0-170| 0-041| 0-059| 0-325
3strong lines............... 5-3 | 1-027) 0-879] 0-727] 0-552| 0-428| 0-224] 0-227| 0-117] 0.082| 0-405
Means............. 2-8 | 1-001| 0-846| 0-678| 0-495| 0-359] 0-184| 0-199| 0-079| 0-071| 0-365
Taswe X
Observation:—L911 to L917.
Measurement:;— DeLury and O’Connor.
Computation:—Means of Tables, X, (a, b,.¢), and X, (a, 8, v).
R= Means
A Bhyn il 1-00 { 0-89 | 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56
(a, @)
2 k) S e e e e Fe 7 1-059| 0-941( 0-805( 0-601| 0-530| 0-316| 0-266| 0-210| 0-083! 0-470
B BRTBOU.. e vrovs s awiae s Fe 0 0-970| 0-788| 0-680| 0-403] 0-308| 0-109| 0-133| 0-027| 0-013| 0-307
5588-084.................. Ni 1 1.021| 0-845| 0-642| 0-445| 0-243| 0-070; 0-135] 0-000| 0-055| 0-304
5,588-985,8. ......0000nn. Ca, 6 1-052| 0-916| 0-762| 0-556| 0-432| 0-188| 0-224| 0-095| 0-094| 0-408
5,BR95D82. i et e Ni 0 1-002| 0-872| 0-667| 0-477| 0-395| 0-148] 0-215| 0.042(~0-010( 0-351
il D E o O B B e Ca 3 1-060( 0-888| 0-714| 0-462| 0-371| 0-172| 0-179| 0-067| 0-050] 0-363
Means.............. 2.8 | 1-027| 0-875| 0-713] 0-491| 0-380( 0-167| 0-190| 0-074| 0-048( 0-367
b, 8)
3weaklines................ 0-3 | 0-998| 0-835| 0-668| 0-442| 0-315; 0-109| 0-158] 0-024| 0.020{ 0-321
3atrong lines............... 5-3 { 1-057| 0-915| 0-763| 0-540( 0-444( 0-225{ 0-222( 0-124| 0-076( 0-414
(ct'Y)
3weaklines................ 0-3 | 0-971| 0-812| 0-645| 0-430 0-306| 0-106| 0-154| 0-023| 0-019| 0-312
3 strong lines. . ............. 5-3 | 1-028| 0-890! 0-742) 0-525| 0-432| 0-219] 0-216/ 0-111] 0-074| 0-403
Means............. 2-8 | 1-000( 0-851{ 0-694] 0-478| 0-369( 0-163| 0-185| 0-067| 0-047| 0-358
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Observation:—1911 to L917.
Measuremeni:— DeLury.

TasLE XI, (a, b, ¢)

Computation:—Values of Table X (a, b, ¢) expressed as decimals of first number in each line.

R= Means,
‘\ EL, 1 1.00 | 0-89 | 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56

(a)
B BRAVOBL, (oo ol ofers o kel Fe 7 1-00 | 0-92 | 0-78 | 0-53 | 0-54 | 0-30 | 0-25 | 0-23 | 0-06 | 0-451
5587-800..........000000u. Fe O 1-00 | 0-83 | 0-74 | 0-38 | 0-33 | 0-05 | 0-11 | 0-03 (-0-03 | 0-307
5588:084............000.0 D i | 1-00 | 0-81 | 0-61 | 0-43 | 0-21 | 0-04 | 0-11 |-0-02 | 0-05 | 0-279
5; 588085, #.. % .. bt e Ca . 6 1.00 | 0-87 | 0-72 | 0-52 | 0-41 | 0-14 { 0-20 | 0-08 | 0-09 | 0-382
L T S AR O Ky L Ni O 1-00 | 0-88 | 0-70 [ 0-50 [ 0-43 | 0-12 | 0-19 | 0-01 |-0-09 | 0-338
B.500343 8. oot o oploesnnine Ca 3 1-00 | 0-84 | 0-71 | 0-40 | 0-32 | 0-15 | 0-16 | 0-05 | 0-04 | 0-332
Means............. 2-81-00 | 0-8 | 0-71 | 0-46 | 0-37 | 0-14 | 0-17 | 0-07 | 0-02 | 0-350

®)

Sweaklines................ 0-311.00|0-84{0-68}|0.44 | 0-32|0-07 | 0-14 | 0-01 {-0-02 | 0-311
3 stronglines............... 5:311.00!0-8810.74 1 0-48 ) 0-42 1 0-21 ! 0-20 | 0-12 | 0-06 | 0-389
TaBie XI (e, B, 7)

Observation: 1911 to L917.
Measurement:—O’Connor.
Computation:— Values of Table X (a, 8, 7) expressed as decimals of first nymber in each line.
R= Means
A EL I 1-00 | 0-89 | 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56
(a)
DT ) D R Fe 7 1-00 | 0-86 | 0-76 | 0-60 | 0-46 | 0-29 | 0-25 | 0-17 | 0-10 | 0-436
5,587-800......c000000inann Fe 0 1-00 (| 0-79 | 0-66 | 0-45 | 0-31 | 0-17 | 0-13 | 0-02 | 0-06 | 0-325
5588084.........0000un. Ni 1 1-00 | 0-85 | 0-65 | 0-44 | 0-26 | 0-10 | 0-15 ( 0-02 | 0-06 | 0-316
5,588-985,8.......00000... Ca 6, [1.000-88 | 0-73 | 0-54 [,0-41 | 0-19 | 0-23 | 0-10 | 0-09 | 0-395
DIBEHBRALIN ot s ety Ni 0 1-00 | 0-86 | 0-63 | 0-45 | 0-36 | 0-17 | 0-25 | 0-07 | 0-07 | 0-360
5,500:843,8........000nunn Ca 3 1-00 | 0-84 | 0-64 | 0-47 | 0-38 | 0-18 | 0-18 | 0-08 | 0-05 | 0-353
Means............. 2-8|1-00 | 0-85 | 0-68 | 0-50 | 0-36 | 0-18 | 0-20 | 0-08 | 0-07 | 0-365
®)
3weaklines................ 0-3|1-00 | 0-83 | 0-65 | 0-45 | 0-31 | 0-15 | 0-18 | 0-04 | 0-06 | 0-333
3 strong lines............... 5.3(1.00|0-8 {071/ 0-54 10-42{0-22'0-22 | 0-11 | 0-08 | 0-395
TasLe XI
Observation:—1.911 to L917.
Measurement:—DeLury and O’Connor.
Computaiion:—Means of Tables XI, (a, b, ¢), and XT, (a, 8, 7).
R= Means
A EL, 1 1.00 | 0-89 | 0-79 | 0-69 | 0-60 | 0-51 | 0-42 | 0-33 | 0-24 | 0-56
(8., a)
5,586-991.........0.0000u0 Fe 7 1-000| 0-890| 0-769( 0-565/ 0-500 0-295( 0-250 0-200| 0-080| 0-444
5,587-800........0000000.t Fe 0 1-000| 0-810| 0-700| 0-415| 0-320| 0-110| 0-120| 0-025| 0-015 0-316
8, 08RIBATE, ST e ST A Ni 1 1-000| 0-830] 0-630| 0-435; 0-235| 0-070 0-130| 0-000] 0-055| 0-298
5,588+985,8......0c0000nnnnn Ca 6 1-000{ 0-875| 0-725| 0-530| 0-410; 0-165 0-215| 0-090| 0-090| 0-389
;5890821 S v s s e o Ni 0 1:000{ 0-870| 0-665| 0-475| 0-395| 0-145| 0-220| 0-040/-0-010( 0-349
5,500-343,8.......0c0000nnnn Ca 3 1-000{ 0-840] 0-675| 0-435 0-350( 0-165| 0-170] 0-065( 0-045| 0-343
Means............. 2.8 | 1-000| 0-855| 0-695 0-480| 0-365| 0-160| 0-185| 0-075 0-045| 0-358
(®, 8)
3 weak lines................ 0-3 | 1-000| 0-835| 0-665| 0-445| 0-315( 0-110| 0-160| 0-022 0-020| 0-322
3 strong lines............... 5.3 | 1-000! 0-870! 0-725| 0-510! 0-420! 0-215} 0-210| 0-118! 0-070| 0-392
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Any differences in the effects of blending due to the differences in magnitude of the
initial displacements are slight, as is seen from the decimal values in the (¢) and (v) parts
of the tables. There may be a slightly greater lessening of the displacements due to
blending, for the smaller than for the larger initial displacements.

The cause of the differential effects produced in blendings of spectra and dependent
on the intensities of the spectrum lines, is traceable (as pointed out in the earlier measures
of these plates, see foot-note on page 41) to the fact that the weak lines are relatively
more weakened in the limb spectra than are the stronger lines.
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Figure 21—Differential Effects for Strong and Weak Lines in Blended Spectra.

Briefly, the conclusions from the present measurements of blended spectra are:—

(1) There are differential effects in the blending of limb and centre solar spectra
dependent on the intensities of the spectrum lines, and due to variations in the relative
intensities of the lines in the two sources.

(2) Similar differential effects in the unblended spectra are probably due to over-
lapping spectrum of haze.

(3) There is possibly a slight difference in the proportion of the lessening of the dis-
placements of the spectrum lines due to blending, dependent on the initial displacements
of the lines, being greater for the smaller initial displacements than for the larger.

JoMmINION OBSERVATORY,
OTTAWA,
October 12, 1923.
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