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2 OTnSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,

OBSERVATIONS of Bricmr Lines in the SprcTrUM of SoLAR ProMINENCES and of the CIIROMOSPHERE, made at the RoYAL OBSERVATORY,
GrerNwicH, in the Year 1880.

Note.—The Position- Angles for Solar P’rominences, or for the part of the Chromosphere examined, ave reckoned from the North Pole of the Sun’s Axis in the direction
N, E., 8., W., N, In the case of Prominences, the position-angles for the two extremities of the prominence are given.

The Height in seconds of are, the estimated Brightness, and the estimated Breadth of the several bright lines seen, are given for each Prominence and for
seleeted points of the Chromosphere.  The average Brightness of cach line is estimated in terms of the brightness of the corresponding part of the Solar Spectrum.
The lines are usually fainter at the extremity than at the base. In the case of the b lines, the letter £ denotes that the dark lines are faint in the speetrum of the
prominence or chromosphere, but are not seen actually reversed. The average Breadth of cach line is estimated in terms of the breadth of the corresponding
dark line in the Solar Speetrum, except in the case of the bright line Dy, the breadth of which is estimated in terms of the dark line C. 'The bright lines are usually
narrower at the extremity than at the base.

On several occasions the I line has been seen “ doubly reversed ” in the ncighbourhood of the limb, ie., a fine dark line is scen in the middle of the bright
F line, which is itself in the middle of the dark T line much broadened. This phenomenon is more particularly deseribed in the observations of the prominence at
73° on November 22, given in a scparate table at the end. In other cases the  double reversal” is indicated in the Remarks by the words ¢ Dark F,” followed by a
record of the height (measured from the Sun’s limb) to which the dark 17 line was traced in the middle of the bright line.

The “Half-prism ” Spectroscope with a train of two « Half-prisms ’* was used throughout. For viewing the Prominence and Chromosphere the Spectroscope is
reversed end for end, the ¢lit and eye-piece being interchanged, so that the pencil is incident on the oblique face and emerges at the perpendicular face of each ¢ Half-
prism.”  Thus the breadth of the spectrum-lines, considered as monochromatic images of the slit, is diminished, and great purity of spectrum is obtained. In order

to view a prominence in its just proportions, the breadth is afterwards magnified by means of a small “ Half-prism” (Direct-vision) placed between the eye-piece
and the eye.

Observer, M.

; Position |, Height
Greenwich v )
Menn Solar Time, | Angle | in Seconds ofare. REMARKS.
1880. Sun’s Axis. l C | Dy ,474' b ¥
d h m o ’ 72 72 7 7 Y
Jan. 19. o0.13| 36.53 ‘31
39.43 f |\
o. 8| 121.267|
122.53 [ || 17
o. 5[ 148.43 }
149. 28 19 The entire limb of the Sun was examined with the slit radial on the C line only.
0. 45| 262.53 2
264.33 [ || 29
Jan. 26. No prominences were seen. The chromosphere was everywhere visible on the C and Dj lines, of
height %” though only faint. On F it was very faint at the best, and often quite invisible.
ght 7 g ) y q
Day very misty.
The entire limb of the Sun was examined with the slit radial.
Jan. 3o. 1.30 :; 3; 41 4f o o || Very faint.
1.32| 103.57 1| | 1 5 1o || The chromosphere averaged 7” in height, occasionally 12", and frequently 8”.
106. 27 9119 91 The cntire limb of the Sun was examined with the slit radial. The examination was not very
1. 10 g 16. 52 } 381381 5 38 thorough, as the clock drove very badly, and the spectroscope had to be constantly readjusted.
17. 51
Feb. 5. 1. o 16.39
18. 39 38
to 51.59 }
a2 2l 48
53. 39
1. 45| 131. 49 53 Each of the prominences was brilliant, but the chromesphere was faint.
133. 9 [|I° The entire limb of the Sun was examined with the slit radial on the C line only.
305. g
310. 9 ' 29
Feb. 13. o.50| 226.18 L.
227. 28 29 Straight jet.
to | 233. 30 s 1 s
234. 33 17 Straight jet.
. 40 220' 2 38 A broken prominence, showing much detail.
253. 38 5
308. 6 et s
309, 58 ‘29 Straight jet.
gig gg 26 Somewhat faint. A small cloud above a straight jet.
g:o :g} 43 ! A fine prominence much broken, and showing a good deal of detail.
4 The entire limb of the Sun was examined once with the slit radial on the C line only.
Mar. 18. 10. 52 71 712 ol 7
25.52 10|11 5| o110
0.28| 29.52 R
31 32 } 19|19 0 | of1g| Very faint.
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AT THE ROYAT. OBSERVATORY, GREENWICH, IN THE YEAR 1880,
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| None of the prominences showed any detail. They seemed merely straight regular jets.

Very faint indeed,

Detached solar cloud. Seen as a faint straight jet at ob, 32m. At oh, y4om., in the course of a
second search, an exceedingly brilliant solar clond was scen above it, upper edge 41” from the
limb, depth about 14”. At oh. 42m, the cloud, which had grown rapidly fainter, disappeared,
leaving only the jet 24” in height. It was two or three times as hright as the prominence at
297° but grew fainter so rapidly that there was only time to take its position and height on the
C line,

Fairly bright.

The D, 5,
and E lines were all examined, but the prominences could not be made out on any of them.
The entire limb of the Sun was examined twice with the slit radial.

Mar. 19.0.20
to

I. 10

7
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7
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24
19

24

19

Apparently a bright jet in a large taint cloud, but the existence of the latter was doubtful.

The chromosphere averaged 8” in height. 1474 K, the D and 4 lines were all examined, but the
prominences were not seen on them. Sun in white haze; limb very tremulous and badly
defined.

The entire limb of the Sun was examined with the slit radial.
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31,

Small faint jet.
Fine prominence.
Iine series of solawr clouds and broken jets.

The prominences could not be made out on 1474 K, the D, 6, or E lines.
The entire limb of the Sun was examined with the slit radial.

Mar. 23.
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Small faint tuft.
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4 OBSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,
. | .
. Position | Height
Greenwich ! PO A
Mean Solar Tint, gl ‘ffi“”“‘l“_f’f"_"";_ REMARKS.
1ese. LSun’s Axis. ! (¢} , 1)31,474 b } I
d h m " " 1 mn I
Mar. 23.21.55| 318. 6| 6 7o The Dy, Dy, and the E lines were carefully examined at each of these points, but no reversal of
333.18 6| 6 E ?lo them was detected.
| The entire limb of the Sun was examined with the slit radial.
Mar. 25. o.25 . ; f . . .
ar. 25. .25 f’,é ;g }; 58158 ? | o |58 Finc bright prominence.
0.32| 356.391! i . - .
6) 2. ‘;2} 41141, ? | o |41] Fine bright prominence ; not so large as the preceding.
o.20| 67.3 ! A 1 .
6)§ 4-{ } 19|19 5 ? | o |19]| Ifairly bright prominence.
o.10| 70.2 i . .
; 6 3‘;} 24124/| 2 | o | 24| Bright prominence but not tall ; much broken.
o. 8| 106.1 - .
115 zg } 46146| o | 0 | 46| Very brilliant prominence.
o. o 130. 21 SR
131 f)} 12{12] 2 | o} 7 || Very small faint jet.
0. 58] 276. 35
281. 17 241240 2 | 0 124
0. 43 zgg i‘é} 2g| 0| 2 ! I { o || Very faint prominence.
0. 38 zéz 1 } 501501 0 | o |50 Large prominence, much broken ; three principal jets, two faint, the third bright.
305.56 [ || YOl Nothing could be detected on the Dy, Dy, &, or E lines, which were carefully examined when a
| prominence was seen on C.
The entire limb of the Sun was examined with the slit radial.
Apr. 15.23. 7 142 50(43|10] 0 | 19 A straight jet brilliant at the base, but becoming rapidly fainter higher up.
143. " :
16. o.24| 213. - ‘
+ “g ‘2 19/19| 2 | o |10 Faint jet.
15.23. 14| 316.5 :
# 319. 1 43(43| 2 | o |10 Nearly detached, leaning over towards the West.
o Chromosphere undulating ; average height 10”. The prominences were examined on the D, 2, and
E lines, but showed nothing.
The entire limb of the Sun was examined with the slit radial.
s . H o |
Greenwich Position - AIIexg‘ht - Srightness L Breadth.
Menn Sglsar Time, f;_’g‘i‘f m b‘“""d“l“f e o REMARKS.
1880. S~ s [ . 1
° Sun's Asis.| € Dy iy 9 ‘ vlon w! b 1\“ c li ,m‘ b ¥
! ! 7 '
d h m o o v\ n v om l !
Apr. 16.22. 15 45} .
! :g io} ii4l14) 2 | 4 1ol 1|} f 151 % by not seen, b, little changed, b, more than ;.
to | 146.52 || 1’
1?)0. o 261262 41260 L |2 Flidols o || 03 not seen, 4, little changed, b, more than ;.
23.15| 185,48 i
18623717172 [0 8 4 13| |o |8
216.52 | | g o R
218. 42 || 22|22 2 |4 (22 1|0 VRS BRI 19 || by not seen, b, little changed, &, more than &,.
319. 50 [ %
: 19j19/ojo|o| ]2 113 : i i
322. 9119 1|z |01 0(©° : 2121911 °) The prominences were examined on the D and E lines,
| ’ but showed nothing.
i ! i The prominences were simply straight jets. .
; The entire limb of the Sun was examined with the slit
i radial.
| !
| | |
Apr. 18.23.50] 6qg. 12 19(19| 2 o l1g) & |} } o411 o 3 : Straight jet.
117.1 :

! Straight bright jet with a small faint jet near. The fainter
i prominence spreads out into a rounded head.

. D, and I show the gradual tapering of the lines as they
' recede from the Sun, but C does not; 1474 K was only
l seen in the chromosphere.

‘ Part of the Sun’s limb (from 240° to 120° through the
| North point) was examined with the slit radial.
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AT THE ROYAL OBSERVATORY, GREENWICH, 18 THE VEAR 1880.

(o8

2F-CA!

§1Ieenwich PXsitilon in Sechelxdgshzf arc Brightness. Breadth.
Medg Solar Time, | ;'8 i REMARKS.
:‘38°' Sun's Axis.|| C | Dy|rara| & | F || C [ Dyleans| & | F | C | Dylrane| 2 | F
O B
g: 4 b m o s wlowloluln
Ap{"?}zg. 1.15| 40,137}
41.33
to 56.13
63. 55} 7?
1.30| 134.23 1|,
134. 43 4
141.53
143. 3} 29
214.33
216. 43 } 22
228.23 .1 . . .
232. 1 3} 46 The entire limb of the Sun was examined with the slit
radial on the C line only.
Apr. 30. 2. o] 108.54 24
111,34
to 117.54 1|l ,6
121. 34
2.30| 212.54 | || 36
214.34
254. 14.} 19 The entire limb of the Sun was examined with the slit
255. 54. radial on the C line only.
Apr. 30.21.15| 208. 7 111
29| 0|0 % 1l N s .
20Q. 49 29 |29 olr|s|°|°ef°oleig© © | The F, 1474 K, the D, b, and E lines were also exumined,
to | 235.10 1l but nothing was seen on them. ‘I'he Sun was in much
239. 59} 3rjdrjojoolig§lojolold fo °© white haze, the limb “ boiling ”” and badly defined.
22. 45 :(9);) 1.2} sifar|olololt|2lololofs|s]o ° Tl:id(ia‘{r:]tire limb of the Sun was examined with the slit
May 14. 120 ig ;1} 24|24 ol ] ol |4 o || A narrow faint jet with a narrow strip of cloud above it.
53. 5
o gi Zi} 29|29 1710 %4 A ERE % | Straight regular jet.
gg 11} 36|36 36 1|2 233 2 | Straight bright jet.
| 63.24 ||24]24 o I1v| % ol % |1} o | Small faint straight jet very narrow.
. 5. 2 . . o P
-7 :28 Ti} 4343 361§ Plo]a 1 || A jet bending over towards the South varying in brilliancy.
115 g:g Ti} 5858 430 1| 3 R 2 | Faint narrow jet with a narrow strip of cloud above it.
The entire limb of the Sun was examined with the sl
radial,
May 14.23.55 :;J 4-:} 19|19 2 |o 4] 1|} oLzl y S]]‘:]{;]J.is:‘]iangﬂ]ul' prominence. Not seen in second exami-
ggi:} 1gligl2|ofo || olo|l 411 o
o
2819 ﬁ;:} 46146) 2 oo |14 olvs| & |4 o || Narrow detached jet.
23,18 54.41 5155 Tall Lright jet rising straight from the Sun bending over
56. 11 85155) 2 10 148) 1% ol ||t & fowards the South. °
23,25 5g. 1 Small faint jet bending over to the South.
° 53. sy (136136 2|0 0|} olol| 4|1 o || Smn i g S
109. 41 2 1 1| o | A long low bank, average height 17", but vising ab its
122,31 f | 29|29 A R olw|d |4 3 southern end to o jot 29" in height.
15. o 40| 136. 1 2|72| 2 | o [48]| 1| 4 1 ' Alliant ; di o to the Soutl
139. 41 72172 4 o || 1|3 o | A brilliant jet bending over to the South,
139. 41 n . .
142. é, 1gf1g| 210 19| 1|3 ol E |4 1 | Short straight jet.
140 23045| 805,21 | || el g5 | g 1 lala A straight jet for some distance {rom the San, then
307.21 i SR Clro)E | ¥ ° oxpanding into a rounded head, _
1474 XK was seen roversed in the chromosphiere a1l round
the Sun to o height of 2", but no differonce was detecterd
in the prominences. The D, b, and 18 lines were ull
examined, but showed no reversal, ‘ . .
The entire limb of the Sun was examined twice with the
glit radial,
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0 OBSERVATIONS OF BRIGNT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,

i

i Greenwich P - Brightness. Breadth.
Mean Solar Time, in Seconds of are. ° ' REMARKS.
1880. |
c|o, sl o e Dl 0
d h m " '
May 17. 1.18
) 3 3| :
24 1 201418
I. ©
3 }
36 3 ar 3
1. 45 ,
o1 1 3%
: 1. 32 31 1 1] The entire limb of the Sun was examined with the slit
4 3w radial.
EM”Y 18. 143 The Sun was in much white haze, and clouds constantly
; interrupted the observations. The limb could not be
I. 20 examined on any line but C as the breaks were so short,
; and even C was very faint in the chromosphere. The
; definition of the limb was very bad.
] The entire limb of the Sun was examined with the slit
radial.
May 21. 1.15 L.
‘ v Straight jet.
to . .
Straight jet.
2. 10 .

Faint detached cloud.

Straight jet.

Straight jet.

The entire limb of the Sun was examined with the slit
radial on the C line only.

May 24.23.53
T 26 I o+l ) Straight jet showing no detail.
25. 0. © ) .
19 1 o 1 o Straight jet showing no detail.
o. 6 C o . .
14 1 o 3 o Straight jet showing no detail.

The D, &, and I lines were examined at each of the pro-
minences, but showed no reversal. 1474 K was seen as
usual, Z.e., reversed in the chromosphere all round the
limb to a height of from 2’ to 4”, but showing no dif-
ference at the prominences.

The entire limb of the Sun was examined twice with the
slit radial.

June 28.22.45| 30. 3 50 1 Ul A fine but not very bright prominence bending over
;0- 23 | o T2 towards the South.
to 37.13 . . . .
4; 3 } 46 e 13 Straight jet without any detail.
29. 1. 0| 47.53 . . . . .
48. 4_3} 24 P 1t 1 || Short straight jet, the upper part of which is nemly
62.33 detached.
67. 3| 29 ! L1 Straight jet.
69. 33 . y
2 3 36 & 514 1 || Fine bright prominence bending over towards the Sonth.
3 2 ; .
3 } 34 4 114 Forked jet.
2 } 58 1 3 3 & | Straight jet very brilliant.
} 60 3 T 1 Tall faint prominence bending over towards the West.
} 17 b I 3 Small straight jet, fairly bright.
} 24 4 3 1 Nearly detached.

The entire limb of the Sun was examined with the slit

radial.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880.

!
Ll
1
o
el
y Position
|| Greenwich Angle in Seconds of arc. Breadth.
Mgp Solar Time, from REMARKS.
g: 1880, Sun’s Axis. Dy (1474] &
i
] & a h m °
!
. L. 26.5 .
Juiie 3o. 1.18 30 3?} Newrly detached.
. 2. 25 . .
I.22 13 32 A Dbright prominence completely detached.
1.26| 47.24 A prominence bending over towards the South, only just
' 49. 28 touching the limb at its northern cud.
1.8 :(:? 5132 Straight jet. »

The limb of the Sun was examined from 296 to 112°
through the N. point, with the siit radial on the C line
only.

ul .22.15 .22 . . .
July 7 g‘g 52} Splendid prominence ; very bright ; much detail.
22. 18| 64.2 c
6g. 53 Straight jet.
22,20 112.40 . . .
5. ‘1'9 Straight jet ; not visible at 23b. 50m.
23.25| 208.15 . C o
209. 22 Faint straight jet.
23.27( 212. 1 . . .
7 213: lg Faint straight jet.
23. 20| 240. 53 Fine bright prominence. A jet rising straight from the
242. 55 limb to a height of 417, then bending towards the
North.
23. 13| 296. 36 Very fine prominence occupying 16° of the limb; much
312, 51 detail ; outline very irregular; several jets rising
from it.
23. 2| 325.54 Jet much bent over towards the North ; separate from the
330. 42 limb from 326°. 52 to 330° 42’

The observations were much interrupted by clouds con-
stantly passing, and there was much light cloud about
through which the prominences were very faintly seen,
but when the Sun was in a clear space of sky the
definition was very good.

The entive limb of the Sun was examined twice with the
slit radial on the C line only.

Jul .23, 8. .
y 8.23.15 1q; Ig Jet bending over to the North.
23.15 9- 2 P
g? 3} Straight jet.
23. 46| 65. 41 c ) . I
67. 1 Small straight jet. Not seen in the first examination,
23.20| 112.29 A long detached cloud floating just above the chromo-
115. 36 sphere, which it almost touches at its S. end. The
chromosphere at that point is 11" in height.
23.56 | 20821 Small fuint jet.
25. 58 ::g i: Small faint jet.
28. 5
28.28 :Zg ZZ Small but bright cloud.
23. 30| 294. 49 Superh prominence ; much detail ; average height 65
94 ] D ! 5 a8
312. 21 tallost jot 98",
23. 38| 323.16 Stondaht ot
326. 51 Straight jet.
28 40 ggg ?l Straight jot. \
19 At 231, 4g™ the prominence ab 114 had veceded a long

way from the limb, Tt was 36" across nt its S, end,
and its lower odge was 48" from the limb, making its
height: 84", At tho N. end it was 55" from the limb
and 14/ neross,

The ongive imb was examined twico with tho slit radinl

on tho C line only,

3
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p OBSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,

. Position Height Brieh Breadth
Greenwich . ) rightness. readth.
Mean Solur ‘Time, Anele in Seconds of are. REMARKS.
1880. Sun’s Axis. || C | D, 1474’ b |F || C|Dyfiypyl 2| F| C|Dy ’r.w.;l b \ F
d h m C ’ " ! ’” ” " 1
July 20. 0.45| 28.23 22
28. 33
0.45| 54.53
36.53 || 2
0.50| 141. 3 31
142.53 .
0.55| 209.13 The prominences were all straight jets. The chromo-
211. 43 22 sphere averaged 8" in height.
0.35| 283.53 The entire limb of the Sun was examined with the slit
284.53 19 radial on the C line only.
July 22.23.37| 40.46 . Faint prominence, showing, however, a fair amount of
45. 14 9 detail. Partly detached.
23. 39 :rg gg 15 Straight jet.
23. 41 gg 22} 17 Straight jet.
23. 44 zz? ig 41 Fairly bright. Partly detached.
23. 46 g;i ig } 36 ' Very faint. Partly detached.
Chromosphere averaged 8” in height.
J The entire limb of the Sun was examined with the slit
1 radial on the C line only.
July 27. 1.24! 22.33 55 A ﬁne bright prominence partly detached, showing a con-
27. 40 siderable amount of detail.
1.38 :;g g‘:} 26 A bright but smal! straight jet; no detail.
1. 41 i;? ig 19 A bright but small straight jet ; no detail.
1. 44 :ig 3;} 43 Fainter than the two preceding, but showing more detail.
2. 8 : 12 42 19 Straight jet.
2.10 : iz ;g 3 ' Straight jet, very bright.
2. 11 :gg g? } 26 Straight jet, not seen in the first examination,
1. 55 ; gz fl)g} 14 Small bright straight jet ; no detail.
1.57] 221. zg} 29 Partly detached ; not so bright as the preceding promi-
224. 2 nence.
-
.99 Zig '? } 24 Very brilliant prominence, partly detached.
2.1 :gg ;‘; 19 Straight jet ; no detail.
2. 2 ‘;gg‘ ‘;‘g} 17 Faint straight jet; no detail.
The entire limb of the Sun was examined twice with the
slit radial on the C line only.
July 29. 1.50 Zi 2? } 31 Very faint straight jet.
1.48 ;g ig} 46 Straight jet, very bright.
"_
1. 42 ;gg 1-3 } 24 f A straight jet, bending over towards the North.
2 ' i
1. 44 ggg- 22’} 39 A straight jet, fainter than the preceding.

The limb of the Sun from 284° to 41° (through the North
point) was examined with the slit radial on the C line
only.

July 30. 1.48 zz 52 } 3838 o33 ol 412 o || Straight jet.
1.5 .32 S
4 ig 13 } | 22|22 : ol &4 of 3% o || Straight jet.
i : i | | |
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.'_!: AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880, 9
o
LLy
L)
IG'{eenwich PXSitil"“ inS ec}gzlc%shf)f are Brightness. Breadth.
Meug:S;lsnr Time, | “LVe° : REMARKS.
g Sun’s Axis. || C Dal,m b| ¥ 0| Dyfun| 8 | B €Dy o b ‘ ¥
N
g: d h m o s nl ol uwln
—
July'30. 1.59]| 127.587 o .
y 129. 30 62|62 ol s ol ¥4 o || Straight jet.
2. 3| 196. 6 s s 1
138. 32} 26 | 26 170313 il 313 1 | Straight jet.
2. 6| 202.18 ; }
204 g} 31|31 190 3|4 Vol % |4 1
2.10| 236. 52 , ; .
240 56} 31|31 26| 1|4 Toll 4 1 || Jet bending over to the North.
2. 15| 245. 31 c
247, 38} 1818 14 1|4 Yl 14 1 || Straight jet.
2.15| 264. C .
26‘;1; 22} 29129 ol L3 ol|l 414 o || Straight jet.
I 10. 46 Lo .
49 313' iS 29|29 o 3|3 ol 411 o || Straight jet; no detail.
The entire limb of the Sun was examined with the slit
radial.
Aug. 28. 3 o. © 818 2(o|7i%3]2 Ts| o i1 ]o 1!5‘
I. o. 10 < . .
+ 2. o} 19|17]olojo| | slolo|lo|li]|%]|o]|o]|o| Smalljetbending over to the North ; nearly detached.
4o ;2 22 81812 0|7 3!l4% |+ sjo| 4|1 |sf{1]|o]|1}
’ 24: 50} 36129 2 | o |71l 4 ||| o ||| 4| L] 1|01} Broken jet.
do. o 8812 o0 7 d |4 | sflo|df1|d]|1]o]1}
5 4. 0 118 8|2 1017 %[5 /5|0 s|lr|d|rloln}
1. 4 51. 40 . N : . . L
52, 10} 3u|31)z o244 | 45|04 3| 4|1 |o |1k Jetbending slightly over to the North.
6o. o |77 2z o7l 2 |Lld5lo|d|lo|4]2]0}r!
79. 0 71712 o|7 % |L|d5lo{4ll1|4]| 2|01l DarkF line 3”in height.
1.55| 85.20 azl22] 2ol sl elolalalr]2|ol?! Small faint jet bending over to the North. F line fully
87. o R LS I * ! as broad as the dark line, possibly broader.
go. o 71712062 4] ?]0 A 114?20 f1i Dark F seen, but not so marked as at 75°,
105. © 71712062 Yool Li{&]1]o|1}| DarkF,asat go°.
120. © 7171 ?2]o0|6|4% Plojdfis|s)2]o 15 Dark F, as at go°.
135. o 717|206l 4| P oy L]?]ol1l Dark F seen, but too tremulous to measure height.
2. 10 .50 : N A c 3 -, .
:gg 5 0} 2222 Plo |7 4| | 2lofldld|d]2]{0]1; Straight jet. Definition of limb very bad.
165. o 717121061314 ?]0 1138?01} Dark F, as at 135°.
180. © 7171?06 Ll?lo|d|d ?|o| 4| Dark F, as at 135°
195. o 77| Plo| 23 |4]?lo]?|4 ?lo)?
210. O 88| 2lol7%|Li|?]lo0 L ?lo|}
225. o 8|81 2ol 75|48 ?]o|lr|d|2]|ofd
220 212 ;g} 26(26| 2 | of24] 3| 4|3 o2 3|4 | ]o] 1| Straightjet.
255. o | 6|6 |00 |6 tiojo|L|g1sfjo]o 1{
270. © 6|6lo|lo|6fi|Lilo]|o 131 L]ojo|1d
285. o 717 % joflzlsl4] 2o dl8s]2]0]|1d
300. O 7171206342084 2?]0 1l
2.30| 304. © ) - S
Sog. 50} 17(17| 2o 7 &2 o L|[d]|4%] 7|01y} Straightjet
315. o |77 %063 Plo|d 8 ? o1}
33. 0 ||717]2?2]|0]|6 Ll Plold g4 ?]|0]|1d
34.5- o 3 8 2 o 7 L % o % 1 L 1 o l:]_;
The entire spectrum from B to I was examined at each
of the above points of the Sun’s circumference.
D, and D, were not seen reversed at any of the points
examined.
! The bright F line in the spectrum of the prominences
i becomes fainter than the atmospheric spectrum at no
| great distance above the chromosphere.  Thus, whilst it
is easy to sce that the bright F line, close to the limb, is
considerably broader than the davk I line of the atmo-
spheric spectrum, it is only possible to note that, higher
up, it is fully as wide : for if the bright line exceeded
the dark line in breadth the superior brilliancy of the
atmospheric spectrum would prevent the breadth being
seen.
The bright F line of the chromospheric spectrum, close to
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10 OBSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,
ition | Ilei ’ '
: I’osition cight s . | e |
Greenwich . g Brightness. | Breadth.
Mem; Solar Time, 1:"“«{1110 ! in Seconds of arc. e ! | REMARKS.
Q ') | | n |
1880. Suws Axis. | € | Dyfugg| b | ¥ | C ' Dy [l b | ¥ | © I Dy|un| b | P |
d h m & ’ [ A VA A ) { :
Aug. 28 ! | ' the limb, is quite twice as broad as the dark F line of
~—continued. | i the solar spectrnm. It rises in the chromosphere to an
| Pt average height of about 7, tapering off from the breadth
named at the base to a fairly fine point. But the dark
i F line is prolonged for about 3” above the limb, neatly
i bisecting the dright F line, and tapering off to an
exceedingly fine point.
! i i The entire limb of the Sun was examined once with the
| | L slit radial.
‘ .
|
Aug. 31 o. o i 818 |Plo|7 3|20ttt ?]|o]|1}
15. o J‘ 818]|°? AN IR N S A P S B O 4 14| o .
30. o [ 882 AR AR AR REE N 14 1| | Thedark &, and &, lines in the sky spectrum are faint and
{ indistinet close to the limb, especially 4. On F the
| dark line is visible on the bright hydrogen 2” in height.
45. 0 [ 81812 AEEENNINAEN ERENE 1}
6o. o [ 7|7 0|lof7 3|3 ol L 414|001 || Noindistinctness of the 4 lines. Dark F seen about 1” in
‘ i height on the bright hydrogen line.
750 7172|073 |%]||o|L3|3]|1]o}1]danddark F asat 6o’
go. o |l7|712|0}7 Li&lol 3411 ]o]| 1] banddark F as at 60°. .
105, © 6|61 ?|lo|6]4 Plo| Ll Li{L]?]| o011l Noindistinctness of b lines. Dark F seen as at 60°.
120 0 (71712 /AR I I S U I S [ S B S | 11 | b, and b, faint and indistinet. Dark F seen as at 60°
135, o |1 717 ]2 713 ol FLE 3]0 11| & and dark F as at 120°
150. o [ 71712 7 Tol I g 4]0 11| &and dark F as at 120°
125. o g g 29 é L »1-:(—, f : | )f »? ; 1?‘; b and dark F as at 120°.
180. © ?lo Ll ?Ploldsti 314120
195. o |6 6] 7|06 SNSRI
210, © Z; g 2|07 L1y o ‘1, 1 ‘2 l§ 1ol
225. © olol7 |3t |ojlold|3|d]loflo]1 . . .
22,50 224. 57 . o5l al2lel plalalals 5 Straight jet. Though the b lines show no distinet reversal
226.57 (2N T E | TS| ) there is an indistinctness about 5” from the limb.
240. o 8|8 |o|lo|7F|4lolo|t|d]|d]|lojo]|1
22.45| 247. 7 . 1 1 A small faint detached cloud. Lower surface 14" from the
247.57 9 + B limb. Seen on C only.
255. o 717006l %|tlojo|ltld|L]lo|lo]1
270. © 8| 8|ofof74]|L|ofjofil2|Lt]|ofjoj1
223 285. o 8|8lolol7ld|s|ojolild|Lt]o]jo]1
"o ;2‘? :?),Z } 34134| 0o 34|l | t{ofjols|3]|%]|o0|o0]|L| Straight jet rising out of a long low bank. The F line is
" unusually bright. The tapering of the line is very
i beautifully shown, the line diminishing from 1} times
I the breadth of the dark F line at the limb to a thread of
; the utmost fineness. The dark F line is seen on the
| | bright line to a height of about 5” from the limb, and
! | tapers off to a very fine point.
31, o || 8|82 7B S|l dd]d|1]|o 1%} Dark F seen 2” in height.
2.28( 3 i i . . .
2 32? é;} 129|24| 0 | 0|19 ] olold% | 1|tlolo]? | Bright jet bending over to the South.
22, | .
25 gz‘; 5; } 34 Very faint. Seen on C only.
330. o |88 |2lof7 it %] %i0olL]3]3]1|o|11] Dark Fseen 2” in height.
345. o || 8|8 Plof 7 L4 ottt ?lol1d
The entire spectrum from B to F was examined at each
of the above points of the Sun’s circumference.
The cntire limb of the Sun was examined with the slit
radial.
ept. 2. 1.3 .15 . . . .
Sept. 2. 1.30 1? ;g} 17 Faint straight jet, not seen on any line but C.
2 =4
1.0 gé ;} 50|60/ oo |50l §|s]o|o|d|l1|2]|0o]|o] 1 | Brightjet.
5 .
134 zgf lg} 34134|oflojo| 3|/ olo]jofld]L]o]|o] o] Veryfaintforked jot.
1.36 ;;‘.t i?) } 170/17/o0flo|old|tjololo|Li|L|o|o]| o] Smallfaint straight jet.
1.3 .55 s
7 :gg 2;} 17{17/o|o| o | Yl4lolo|ollt]|3]|o|o] o] Smalfaint jet.
| 1
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 11

. Position Height . ) T
I1'eenw1cl} Angle in Seconds of are. Brightness. Breadth. “ ) -
Solar Time, from | i i REMARKS.
Sur’s Axis.|| C ’D3 sl 0 ’ F|cC 1‘;,[,474‘ s el e | D:‘I”“ b | F
. L
i | ; |
T d h m o ZB N T T T ; i : i
Sept 8.15 ’ | |
ept. 2. 1.40} 293.1 ? 21| e L s |
—continued. | 3o1.15 [||48[48] P10 148} F s Flo g gy flo g i
1.45] 319. 5 L
4 320.15 (|| 24|24l oo 7| s|x|o|o|} Litjolo|1 t
.45| 321.15 i e
1.4 323.35 (| 22|22 0|9 |7 di1tjlofo|Lft]|4]o]o] 1| Smallstraight jet.
: | The cntire lmb of the Sun was examined with the slit
:{ radial.
| S i
| P
Sept. 2. o.o (88 2|28 f | L4l flalid]n 1L - by and b, faint and indistinet,  Dark T" scen 4" in height.
15. o 71 ?lol 754l Ploldisd1dl?lo E 1 | Chromosphere varies from 7” to 10” in height, from
i i 07 to 13°%
23.10| 20.41 N o |l s el D it
21, 4.1} ARYAR g3 2ol L3420 i Straight jet.
30. o |l7|7|?lol73 4|20t alLl?2]01}
30 S e S i . R
45. 0 ||7171]°? v I R I A I O N A ) { 1 i by and b, faint and indistinet.
6o. o 772|073 4|20l |2!4]|?]o]1 i Chromosphere undulating from 45 to 60”. Dark F seen
I 2” in height.
22. 6| 62.21 1l i | .
6. “} 22 (22| 4o 17l st kol L2 EXRNIE 1L 'lrmngnlzu‘ prominence.
22. 8| 65. 1 1 . B R
67. 1 29{29| 4|0 (24| L |4 |%|o]%l%:L]|1] o1}, Triangular prominence.
75. 0 77|00l 7l2|4]ofjolLi2i%]|0]|oir1  Chromosphere undulating from 60°to 75°. Dark F' seen
) . 2" in height
i ottt
P . '
go. o (|717]z2 7181 5|l Fl 4|01
22. 15| 104. 51 11 L los ! o } B oazm s .
107. 11 4lig) 2 |04 3 | S |04l 3 4]0 1 i A very low bank. At 23k 23, a jet 22” in height.
il
.20 108.31 ‘ i . S - :
22.20 110 “} 261262 |0 |26) 2|4 |0l 4l 214 ] 1o 1| Triangular jet. At 23" 25% a jet 29” in height bending
: ‘ i over to the South.
120. o || 818 |?|o |8 2|%|?|lo|Ltl2 2] ?]|o| 1 | Limbveryunsteady. Dark F 2” (?) in height.
135 0o |88 2|07 2 2 2|0 % (L2001
150. o 71712|o{5&|3|?|ofs  2]%]|?]|o)1 i Chromosphere undulating from 135 to 150"
165. o 8|8jlo|o0 212 olofsl 21 1] 0lol 1 i Chromosphereundulating from 6” to 10", from 150°to 163°.
A v 3 | o romosy ! g ’
180. © 717|205 L|4]lo]|o0 i Llolol1 Seen in haze ; limb * boiling.”
195. o 717105 LidiLlo | 1| 1] o] 1 i Chromosphere undulating from 7” to 8", from 180° to 195°.
22.25| 206. 1 62 1 i . A very broken promineunce. Very faint; could not be
210. 41 & ? . made out on any other line beyond the usual chromeo-
! spheric height.
210, o [19f1g| ? o |71 ]|]?]o Ll?lo] 1
225. 0 |8 |52 0|5 ||| ?]o0 Li2]o|1l
23. 30| 226.21 ||l i| Faint detached cloud. TUpper surface, 50”; lower, 24"
227. 41 I from the limb. NSeen only on the C line.
240. © 71711 lo| 5213 %o 24| 2|01 Chromosphereundulating from 6” to 10”, from 225° to 240°
255. o 7|7 |v|ol6 32 |0l llE]3]?]o] 1 Chromosphereundulatingfrom6” to10”, from 240”0 2535°
, ! Dark ¥ 2” in height.
5 58 270. o || 7 Plot 7 g (g2 |oltslt]|?|o]n]
2o :;g 21 } 17{17] 2lojrof 11| 2oyl 4| L] 2] o] 1 Fainttriangular jet.
22.30| 280. 11}, , Triangular jet. Sun in too much haze to see prominence
280. 41 9 i ou uny other line. At 238 53m. it is nearly detached.
i Height 34”. Tt joins the limb at its southern point.
285. o 717 olo|52|d]lo]lojtf2|d]lolo]|1} Chromosphere undulating from 7” to 127, from 2707 to 283°.
3. 0 0 ;gg‘:i} 17(17 ol7 s ?2]o] ]|t ol 1 | Faint triangular jet.
300. o || 8|8 |1]of8llz 3 M|oltlzla]|r]o]n ’
. 03. . . 1 . . .
2.22.31 gog ‘;‘;} 34134 2o |34l 3 F |2 o4l 31%|2] 0l Finebrightstraight jet.
202 1 2 |2 i
g 2[5- o 18|82 ol7 s |3 voylF|5|1]o]1
. 21. 21 . S . H ot Tog s C e -
22,3 323 “} 19|19 ? ECR I S I IO Y A N I S vy Straight jet ; &; and &, indistinci and falat,
. . | =
330. © 717120633 2lo|Lb3]3]?lo]1l ] " .
345. o |88 2 2|8 | ¢S 0SS ] L]0 1} | &) and by faint and indistinet.  Dark I¥ seen 4 in height.
1 ¢ The prominences at 1067, 110 and 230" sutlered con-
i siderable change between  the first examination  at
; i 22h, 15m and the second at 23% 25™. Urominences at
! .
‘ P21 2279 277, and 290° wero only scen in the second
| examination.
. |
i

§B2
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12 OBSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,
: Position I Height Brightuess : ;
Greenwich . . Brightuess. Breadth.
Mean Solar Time, ‘};;%10 in Seconds of are. ! REMARKS.
1880. Sun’s Axis.! C | Dyfrgny| 0 l F | C|D, ,474‘ b l T C|D ,474‘ b l F l )
d b m o v Ll uwiwln u! i |
Sept. 2. i , ‘ The entire spectrum from B to F was examined at all the
—continued. ! | above points of the Sun’s circumstance.
‘ The entire limb of the Sun was examined twice with the
| slit radial.
=91
Sept. 4. 1. 5 gg 42} 24 Straight jet.
. o. 25 . +
.5 ;1 g 19 Jet bending over to the South,
1. 5| 108.45 s 1
113. 45 24 Straight jet.
1. o} 285.45 . .
|
286. 45} 22 Straight jet.
. 2| 323.45 .
! 222 4'5 } 22 Forked prominence.
.3 ‘;;7 g 24 Nearly detached.
74 ! The entire limb of the Sun was examined with the slit
| radial on the C line only.
|
Sept.10. 0.20| o o0 | 882 8l 3 4| Sl A|[ 3]0 1} || Dark F secn about 2” in height.
;42 14|14 2 (2|0 3 LI FlA|[4]4 ] 1 || Straight jet.
15, o 1882 3 2? R IVAR 181 11|l Dark F seen about 2” in height.
3. 0 |717]2 AEIR AR AP AR R E SRR 11 || Dark F seen about 2” in height.
.23, .2 = . .
9-23. 30 1; 33} 55|55| ? RIR (I I S I 0 A U | 0 N O 1 || Fine prominence, nearly detached.
45. o |7t 712|°| 7134|104 3|3%]|1]o]1}]| Dark F seen about 2 in height.
9.23.27| bo. 48} 60 olololalololo 1 Very faint prominence just touching the limb at its
52. 38 o R R R I e southern end. Not seen in the second examination.
69. o 7171207 % Lidslold -41 11 1| o |1}| Dark F seen about 2’ in height.
79. © 7171407530 i‘ 3ldl1]o]1
10. o.12| 79.-487 |1, |, 1210 1l tllalals The southern part of the prominence was detached from
80. 48 4124 ¢ AEUERRSRAEN ERESRNENR the limb.
o 10 gg g 12(12{ 2|0 |83 |4 |4|o|4]4]|4]|1]0o] 1| Bending over to the North.
o o 7|7 lz|2|7 s 4| A2l ]1] |
10. 0. o} 103. 8 Ll N .
105. 18 38138 2|2 (38| |3\l 32t % || Bending over to the North; &;, b,, b3, and D;, Dy, all
23.5 108' 8 indistinet and faint close to the limb.
9.23.99 ”0: g } 43143 ?|oj41 4|42 o|%|l3|%]|?|o]| 3| Fine prominence detached at its northern end.
120. 0 16|62 2|6(% Ly S122]% 1 _
5 135. o 7172 6 51514 o|&(|2]|4]|1]o]|1L| Dark F seen about 2” in height,
3. 138. . . -
23.5 140. 42. 260126| 2 | 2 |19}l 3|4 |e] Sl 5|21 1 | Bending slightly over to the West.
190. o |77 | P06 t|4|? o3 |20}
165. o 7|7 ?lol6 (3|t |2 old&l3]L]?2]o0]id
R . E 4 . .
180. o 7|7 (2]ofl7 3|5 lo|d|5|4]|?]|o]|1l| Dark F seen about 2” in height,
2,45 ;25 2717 2lol7 g4l lolg 53|20k
48| 207. 48} PRYPRYIPR IE PR [P IEN DA R RN IUTR I B 1 || Partly detached.
5 - AR R R R R AR A RS R AR 1}
10. 1. :42.48} 19|19 2 |o |14l 4|42 o|]l2l4]2 3
255, o || 6|6 2 613|246l /1402]%1 I
303 R R
270. 0 || 616 )2 A EAE RECIVART R AR 2R, 1
285. o || 882 /A TR T T P L 0 | 0 G 1
[ AEERIEAE R ERE: Iy
5 ggg g AVAENECIEE R IR SRR S E SR NN
o. o. . .
! z 306. 48 17(17(0loj17l$ 1+ |o|o|{ s 4| 4| 0] o] 1| Partly detached on the northern side.
23. 20 2;5 13 171 A EAEARSRAES R AR RS AL
S S | EIET R B EXY EE FR 2 WA RN PR S N N Y vy
330. o 7 f7|ofof7lslt|ofofL|ld]|% o |1}
345. o 772 o7& d o]0 d |3 |40t
The entire spectrum from B to F was examined at all these
points of the Sun’s circumference.
The entire limb of the Sun was examined twice with the
slit radial.
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Irf: AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 18
[
Ll
o ! . ]
:<l‘_ reenwich 112?1‘;?3“ 1 in Seg;l('l’;lf)f are. Brightness. Breadth.
M Sgéar Time, from ‘ REMARKS.
ﬁ: 1880. Sun's Axis. | C [ Dy|u | F | C | Dy "‘7*1 F | ¢ | Dyl 6 ~ F
%: d h m o ’ " " ”" " "
No‘_»'v:. 1 o. o 8|8 |2(o0]7]1 Tolo{ 31|34 v]o1}
15, 0 8|8 |2 o7 1|8 |d|o|ld|lt|4|1]|01d
30. 0o |77 |?|oj6| 8|3 |?|o|lt|1|d]?|o]1
45. o |7 7| Plof6 |2 2|0t |L|P|o]l1 )
23.45 gé ;2} 220222 |5 |7\ 33|l 2314 1 || Straight jet.
6o. o ||7|712]|0|7 |1 1ol o 1{4]|1|o]|1}| Dark F seen 2” in height.
75. o 7171 2)o|6] 4% Plol 2|34 ?]of1d
go. o 616 2 o |5t |2lold2|4]?|0f
105. o 7|7 |?2lo|6|| 44|20t |l1|L]|?P]o}1
120, o 7|7 |?lo|l6 |4 |L|2jojiif1]|d]2?2]0]1
23.55 i;g ;?} 22{190 2 | o |17 & | %<l o || 2|4 | 1] o1 || Jetspreading out a little at the head.
z. o.10 :;3 SS} 118/116) 2 | o |1og| 2 | + 5| o |l 2|3 | 1] o] 1| Very fine prominence.
135, o 7|7 2lo|62 3|2 |olL|4]|?]|of1}
150. o ||717|?|o|6 % 3 '; o ;5 1l s ?lo1}
165. o || 7|7 : ol 6 3 Fl2lof 34?01}
180. o 717180171 % f; Ploldsll 1|4 2?0}
195. o 7|7 |2 o 7 ||§ |8 |ds|ofa||lt|d|1]|of1
210, © 818 lz2 o7 1|3 |lolsllrldla|o]s
223, o 8|8 |2lofl7 |t id|ds|lo|slt]|d]|1]ofn S
0.45| 232.217 || | Straight jet. The Sun clouded over before any line but
233. 16 9 C could be examined. Not seen at 1h, 20m,
240. o || 66| o] 61413 |o tllrtdlo 1 || Misty.
I.12 z:; Sé} 14|14 Plo | ?| 4141 P|ol?2|3]|4] 7|0} ?| Faintlow bank. Not seen during the first examination.
1. 8 ;13 g;} 1414 2jojmofl 1 | 3| P ol 8|4 P o1 Jet bgnding over to the North, Not seen in first exami-
nation.
255. o |66 |olo|6|lL|d|ojoldif1]|L])o]|o] 1| Skymisty.
270. o || 6|6 2 o g i §L oloj%|l1|d]|o]|o]| 1| Skymisty.
285. o 7171%? o Fla 2 okt 2]ol1}
0.55 ey g’g} 16016/ 2| 4|63 a| 2| Flalelal2] |i3] Fointstraight jet.
300. o [[717|Flo|6si3|2oldl2]3]2]o]| 1| Skymisty.
315. o ||616|ojlo|5|Li|dlolol{slli|4]o]lo]1
1.23.28 g:g 4;} 29/29] 2o 220 v | ¥ {loL 1 {L])1]o] 1| Straightjet.
345. o || 6|6 |olo|5|Ltldlolo|dl1]L]olo]1
Nothing was seen on the D;, D,, or E lines.
The entire limb of the Sun was examined twice with th:
slit radial.
Nov. 3. o.20| 45.27 58158 ? 6311 ? L2t L2 Fine prominence with considerable detail.
54. 47 LR 533 3 p
0. 25 g; 5; } 89(77|? 68|| % %1°? ol 345 °? 1 || Completely detached cloud 34" from the limb.
0.26 : ;g 4.; 163h158] ? 1370432 NN % || Fine prominence all but completely detached.
o. 30 ;ggi; 65165| 2 iy Pl ylL]? ¢ || Straight jet.
o) 2T laglur| 2| |7 4| 8] 2] [3]als|2| |o
254. 7 ;
. 328. . ; :
0- 45 3;11;} 41|41 ? 24 4142 Wl s3] 3 || A jet a little broken.
The entire Lmb of the Sun was examined with the slit
radial.
Nov. 3. o. © 8(8|?|o|7 23|22 o4 1]s]|?]|o]|1} Dark F seen 2” in hei‘ght.
5.0 [ 8|8 ?|lo|7 42| ?|o|X|l1]|4]?]o]|1}| DarkF seen 2" in height.
3o, 0 |80 ? o6 1|4 2|04l || ?]|o]1}
22. 50 gg 43} 48148 oo |6l L]lofofdS|L]|?]|0fr} Brﬁken jet. No displacement noticed in the prominence
. ines.
22.55 1; 23} 29|29| 0o {244 |3]0o]|o|ll1t|4]|o]o]| 1| Jetleaning over to the North.
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/4 OBSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,
iti Height :
Greenwich Position . g Brightness.
Mean Solar Time, | Angle | T Seconds of are. REMARKS.
1880. Sun’s Axis.|| C | Dy ”“l b|F Dy |rr|
d h m (<] ’ nlow\uwinln
Nov. 3.23. o| 49.18 5 1 A Jet leaning over to the North. The F line was slightly
51.28 [/ 34|34 2101200 81} |d5) 0 o) |3 ! displaced towards the blue.
6o. o | 8|8l2|lo|7l1|x|&lo|Ll1 % 3
75. 0 1818 2|07 |1 x|gl [dlafdja] |4
235 ;g gg 29|29|o|o |6l |Ljofo|i] L} 1} || Nearly detached ; sky misty.
23.10 gi ;g } 26260 |o |6 |t {Llofo|did|t]o 14 || Nearly detached ; sky misty.
9. o W77 2 2|70 &S]S 1%
105. o l7 17 12|27 & S| 15
120. © 7|8lojo{6||3|2|ojlojtii1]|s]|o0 14
23.15 :;2 32} 144/144{120 0 130 1 | 1 |0 | O | } | 1|o % || Fine prominence. At 23h. 35m, the height on C = 1827,
4 on Dy = 185", on F = 163”. At 1h 10™. the height on
C =187", on Dy = 192”. The F line was displaced
o'5 tenthmetre towards the blue on the northern edge of
the prominence, and a like amount towards the red
on the southern edge, corresponding to a motion of
! 26, Sp g .
19 miles per second. No displacement of the C line
could be clearly established.
150. o {7{8|ofo|6 |2 2 lojlo|t|1|L|o]o]|r}
165. o [ 8|8|olofj7 4 |L]ofofllr|d|lo|o]1d
180. o (8|8 |oflol7lld4|LjofolLir|L]lo|o]1t
195. o |77 |ofjof7|lrjd|olojsl1}5]o|o]|1g
2340 :?Z :g} 65|70l oo 41| |8 |o|o|yy!3|2 o|o| 1| Straight jet.
225. o |6|6fofjo|5|F|Llojojt i1 4]0o|o|1} ) o
4. 1.30| 239. 56} 24|24|0]ol6]3|1]|ololalr]t]o]oln Faint straight jet.
240. 24 4|7 3 S| 4 I
240. 0 ||7|o|o|o|lofl3|ojolo|oli1]|o]|o|o|o| Clnein the chromosphere.
255. o | 7|7 |o|lo|6|3|8|ofjojtin|Llolo]|1}
270. © 7]1710lol6|f|8lojoltlinr|d|o]o]|rt
285. o 7|7 |oflol6| % f{3]lojo|sllr|Llolo]|rl
. N . b rm
22.30 zgg ig } 2z)2gofof7 2|1 ]ololtiali]olo|id Faint straight jet. No detail. Not seen at 23h. 45m,
3c0. o | 7|7|0|o]6|%|3]|ofjo|ltjr]i]|olo]|r}
22. 33| 310. 28] g . . || Perfectly straight jet. Not seen at 23D, 45®. The C line
22|22|o|o (17| 2 |L|ojoldi3ld]|o]lo]|2 d gt . . N
311.58 7152 CRN RN 3 was displaced at the highest point of the prominence
towards the red, and at the northern edge towards the
blue, in both cases by about o'5 tenthmetre, corre-
sponding to motions of recession and approach respec-
tively of 14 miles per second. The F line was displaced
y ot 14 p 1 P
about o'3 tenthmetre towards the blue at the highest
point of the prominence, corresponding to a motion of
approach of 13 miles; and o'5 tenthmetre towards the
blue at the northern edge, corresponding to a motion of
2 ge, P g
approach of 19 miles per second.
315, 0 |{7]l7|0]|o|6||3|8]ofjo|{sl1|3]|o]|0]|1}
22, 45| 323. 28 6 e | o Lty o Forked prominence. No displacement was noticed in the
32g. 28 4114610104295 | 310 |0 |yo)l 3|y |0 ! prominence lines.
33. 0 ([8|8|o|lo|7|2|2|ojo|sf1|s|o|o]|1}
345. 0 |l7|7|0olo|6|§|%jojo|dj1|d]|o]o]|1}
The entire spectrum from B to F' was examined at each of
the above points of the Sun’s circumference.
The entire limb of the Sun was examined twice with the
slit radial.
Nov. 7. o. o [f1of10|2 (5|8 |1 ir »116 AR § x%
15. o || 8|82 o7 tldidio| 2| 1]3 13
22.45 ;g 45»2 } 3r|31{ojo |24 %3 o413 1 || Bright regular jet with a faint diffused edge.
22,48 ?,; 53 } 24]24| 00|19l 2|t ]ofof2lals 1|l Bright regular jet.
45. o 818|2]o|7 |1 { “wlol| 3|} 13
o g 71702 (4|7 || )1 ]d 1%
2ol 723 blsr|ag| oo lag) (4]0 0|41t !
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e
I,—g: AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 16
10
i Teigh
. ght
M ﬁ'égﬁ:l’i‘};me in Seconds of are. Breadth.
eg, Solar ) REMARKS.
X C D:;!WM b | F C | D, ‘””i b l F
3 S R o R —
PO: d h m N 7 7 BT ) |
1 | . oer .
Nov., Z._ 23.d o 29|29 29 There seems a distinct difference hetween the modifications
—continued. of the C, Dg, and F lines at this point. C is of the same
brightness all the way up, with the exception of the ex-
treme tip of the line, which is a little fainter. Dj becomes
slightly narrower and fainter at a height of 12”, and from
thence to 22” was narrow and faint. I" is scarcely visible
from 7” to 19", but from.lg" to 29" is quite bright. The
; \ greatest height of each line at this point is 29"
616|2]4(5]1 3 Slillrp sl 13| by was very marked, b, slightly.
71006} 3|3 ols|1|d]lo|oj1d
23. 20 (13 2o a2 2ol c|L]?]olt Slight elevation of the chromosphere. No details.
7171lo]lo|6|2]|Flojo|dllr|Lilolo]|rl
a3 7 olof6|4|tlojlo|tl1|s|lofo]|1d
23. 30 2 o .
12|{12|o ool §it|ojo|Li2|4lolo] 1| Smaljet
717]olo|6|%|4|ojlo{2ll1|4]|0o]o]1d
23. 32 ' ) *
24| Plojo|o|ld|?|o}o 5| ?| o) oo | Detached cloud. Height of upper surface 24", of lower
17”_. Very slight displacement towards the blue on
C line, about o'2 tenthmetre, corresponding to 6 miles
| per second.
\
8|8 |ofof7 |1 olo| L 1|%]|o]|o]1L| Chromosphere below the cloud.
g g ofo g 3 olo|fftitlofo 1},
o|o E olo|LllriLiojoild
& 3 2 T
71710jo|6|3 olo|dtd|o]ofrl
23. 45 !| The bright part of the prominence ends at 212°. 28’, but
62165/ 0|0 |6 3 ololsll3]ilo]o1d | a very faint cloud is seen for 2° further along the limb.
6 p % . || Brightness of C and D in the chromosphere.
7]0/|o0 s S o|1l!
8 0. 0 ) . N
17/19] 00 |6 | & LhiLlLio 11 | Small jet nearly detached.
8 Brightness of C and D; in the chromosphere.
71710061 oflo|&i1|3%]|o| o1} Between 240° and 255° the chromosphere was undulating,
sl s sometimes reaching 12" in height.
ofof7 |1 olo|2l1]|L|o]lo]1}
3 2 2
8/ 8|ojo|7fl1]2]0]|o0 201 1lolo|1d
0. 10 ;
14/14/ofoj12||§|sjojo |l fall}o]o|1] Lowbank.
o 15 7171°|° 1|2]o|lol 2| 1|4]|o|o]1t] Skymisty.
: 190|190 0|64 |2]olo]|xalt]o]o]i
1310 3 Brightness in the chromosphere.
8|8 |2 o7 |1 |d|ds|o| Ll 1 |L|1]|o]|14 Between 300°and 315° the chromosphere was undulating,
from 7” to 12" in height.!
88|20l 7]1]|%3 ot s|1]of1}
0. 40 2 . s .
4 38|41 Plof24( 3|3 o|y5l 2] 4]?|o]f 1| Straight jet; no detail.
1mjir{ojof7 i} o3l |d] 2?01}
7171 ?2lol6] 1% ofLt |51 ?lof1k!
i The entire spectrum from B to F' was examined at each
I of the above points of the Sun’s circumference.
| Theentire limb of the Sun was examined with the slit radial.
Nov. 22. o. 50 | .
41041 2 |2 |36 & | % Ll L] 1] L] L[ Straight jet.
o. 10 11548 5 | 5 48] 3 | T IR I I C line shows Yarying ¢1§splaqen1ent, the bright lower part
| 2] s of the prominence being displaced towards the blue, the
1 detached fainter upper portions towards the red; in
each case by about two-thirds of the breadth of the dark
C line, corresponding to motions of approach and re-
| cession respectively of 19 miles per seccond. The D lines
| were very distinctly reversed, but not dixplaced, and the
1 bright lines were seen neatly bisecting the corresponding
[ dark lines. On F the lower part of the prominence was
i displaced about % tenthmetre towards the blue, corre-
| sponding to a motion of approach-of 1g9miles per second,
| but the upper detached portions seen on the C line were
t not visible upon F.
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16 OBSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,

senwi Position : Height Brightness, Breadth. ‘
\Ic'l(:réf)llj':‘:‘“’:l“\ime Angle in Sceouds of are. '8 ! REMARKS.
e 18?;0. ! from y -
Sun's Axis.| © | Dy |uage] & | B || ¢ [Dy|uane] 8 l F|c|p, ’xm‘ b | F|
d h m o ’ n n " ” n
Nov. 22. 1. 5| 81.2 2
81.52} 191222 | 4 190l 3 | } |45 | o5 | 25| 3 131
0.35] 234. 5 2 A bright jet in the midst of a faint cloudy mass.
23%, 16} 461461 2 | 4 (29| ¢ [Yo[1o|2o|vo|[ 5 (|1 4|1 ©
be :ig 22} 14017 2 {4 {rz2f| 3|4 |l %l 814 1|2 1| Small prominence, partly detached.
o 39 :ZZ ?1 gfrz7l 2217|133+ |3 L] 1| %] 3% | Small bright triangular prominence.
©.55 ;g; gi’} 17{19| P | P lugl 3| 2|7 || 43| ?|?|1 | Faint prominence, nearly detached. )
: The entire spectrum from B to F was examined on all the
prominences.
The entire limb of the Sun was cxamined with the slit radial.

OnstrvATIONs of BriGET LINEs in the SPECTRUM of the SoLar ProMINENCE at PositioN ANGLe 73°, 1880, November 22. ob.—2b.

Brightness.
Wave-length Height in
in Element. Seconds of Breadth. REMARKS.
Tenthmetres. arc. First When
Observations. Brightest.
n”n

6677 .. 48 .. ) .

6562 H 115'0 3 i 3 C line.

58g5 Na 48 v $ i D,.

588 Na 48 o g i D,

5871 .. 48'0 o 13 1 Ds.

5327 Fe 18 i

5316 . 4'8 1 3 1 Coronal line. 1474 K.

5275 .. 36

g;g; g: 9:77 }The E lines. Suspected to be reversed.

b1g

5233 Mn 2°4 1

5226 Fe o Suspected to be reversed.

5197 .. 2°4 1

5183 Mg 48 o 3 by.

5172 © Mg 4'8 o " b,.

5169 Ni 4'8 1 bs.

5167 Mg 48 To i by

5018 .. 48 1

5013 Ti 36 4

4923 Fe 36 1

4861 H 480 o 14 2 F. It was seen bright on the Sun for about 7" from
the limb and “ doubly reversed,” the bright F line
being seen on a dark haze (dark F being wider
than usual) and becoming broader at the base,
where the F line reversed—sharp, pointed, and
very black—was seen upon it.
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Plate 1.
LINES BROADENED IN THE SPECTRA OF SUN- SPOTS OBSERVED AT THE ROYAL OBSERVATORY GREENWICH
IN THE YEARs 1877-1880.
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Plate IL

LINES BROADENED IN THE SPECTRA OF SUN- SPOTS OBSERVED AT THE ROYAL OBSERVATORY, GREENWICH
IN THE YeaRrs 1877 - 1880.
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Flate [T

LINES BROADENED IN THE SPECTRA OF SUN- SPOTS OBSERVED AT THE ROYAL OBSERVATORY. CREENWICH.
IN THE YEARS 1877~ 1880.
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TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 17
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OBSERVATIONS of SPEcTRA of Suny Spors made at the RovAL OBSERVATORY, GREENWICH, in the Years 1877 to 188o.

The diagrams, Plates I, IT,, and ITL, show the lines which were observed to be broadened in the spectra of the Sun-
spots examined. The length of each line represents the amount by which it is broadened—full length corresponding to &
line of which the breadth is increased by one-half. In the case of lines the breadth of which is increased by more than one-
half, or to which there is no corresponding line in the Solar spectrum, the breadth of the line in the diagram is intended to
represent the actual breadth of the line as seen in the Spot-spectrum. Previous to 1880, May 6, and also on 188c, May 11,
the amount of broadening was not noted for the individual lines (except in the case of the 4 lines on 1880, May 11).
On 1877, November 3, and 1879, August 30, the line at 5316 (1474 K) was observed to be reversed in the Spot-spectrum.
This is indicated by asterisks. For convenience of reference a copy of Angstrém’s map of the Solar spectrum from D to ¥,
together with the corresponding lines of terrestrial elements, is given above and below the spectra of Sun-spots.

The numeration of the spots is taken from the Photographic Results.

The observations were made by Mr. Maunder, and also, in some instances, by Mr. Churistie, with the fIalf-prism
Spectroscope mounted on the South-East Equatoreal. A train of two prisms, giving a dispersion of about 80° from A to H
was used, with a magnifying power of 10 on the view-telescope.

NOTES.

1877, October ~ 31.7 The Coronal line 1474 K was seen to be much fainter over the nucleus. No trace of reversal on any
- November 3. line was seen outside the spot in its immediate neighbourhood. Day misty, spectrum faint.
November 5. Observers, W C and M.
1879, August 3o, The Hydrogen lines C and F' showed no change. Band « was much broader and darker than usual.
Observer, M.
September 3. The Hydrogen line F and Magnesium lines 4 showed no change. Definition poor. Observer, M.
November 7. Spot 295 was examined, and showed the lines C, 6399, «, D, 6, and F all broadened. The & lines
' were not much broadened, C and F, 6399 and «, were nearly doubled, D was about trebled in
breadth. Observer, W C.

1880, April 30. The three largest spots of the group were all on the slit at one and the same tim=, but no difference
' could be detected between their spectra. Pos. Angle of slit 245°. Definition poor. Observer, M.
May 6. The broadening of the lines between & and F was very slight, and it was difficult to make sure of it.

The lines between D and & were much more altered, and the amount of the broadening shown in
the diagram is, if anything, under-estimated. Definition generally had. Observer, W C.

May 11. The amount by which the lines were broadened was not estimated, except in the case of the b lines.
Observer, M.

May 12. Some of the lines were broadened by two-thirds. Pos. Angle of slit o°> Obscrver, W C.

May 13. Broadening of the lines not so marked as yesterday, and observations much less cerfain. Maximum

broadening, one-half or less. The C line was not affected. Definition bad. TPos. Angle of slit
355°% Observer, W C.

July 23.  The nucleus of the largest spot of the group was examined. Spectrum very dark. Observer, M.

July 27. Intervals of sunshine very brief ; examination hurried. Many of the less conspicuous lines which
suffered change are therefore omitted. Observer, M.

September 4. The C line was broadened by about one-fifth, No reversal of any line noticed. Observer, M.

September 30, Spectrum of nucleus very dark, but the lines very little altered, except in the case of the D lines.
C and F were suspected to be very slightly broadened. The calcium lines between D and C were
much less brondened than is usual over a spot. Spot 367 gave a spectrum somewhat more
pronounced. The C, D, b, and I lines were all a little more plainly affected than in Spot 368.
Spot 367 was crossed by a small bridge. C and F were faint and narrow over it, say one-third
their usual darkness and breadth, The & and 1 lines were a little changed, reduced perhaps to
two-thirds of their usual darkness and breadth.  Observer, M.

October 1. The broadening of the lines was more marked than yesterday, except perhaps on the principal lines,
C, D, b, and F. The alterations were & little more conspicuous over Spot 367 than over 368.
C and T wero darker, but little, if any, bronder than usual.  Spot 370 showed liftle or no change
in the principal lines over the penumbra, Over either nucleus T was broadened slightly, & was
broadencd by a quarter, D by one-half, C and F doubtful,  Over the bridge the I8 lines were a
little narrower, I only one-third of its usual breadth, and & onc-half.  Observer, M.

October 18, Spectrum of spot not very dark, and but littlo alteration in the lines. The C line showed no change.
Observer, M.

November 17. Spectrum faint, and definition poor. Observer, M.

November 27. The principal featurc of the spectrum of the spot was tho appearance of n number of dark bands
without any lines that could be cusily detected to corvespond to them in the Sun. Theso bunds
wero diffused at their odges, and of an average breadth of sbout one tenth-metre. Observers,
‘W C and M.

November 3o, 'The Cand F lines wore very broad, being twice their usual breadth, and the spectral Tines generally
showed a more marked broadening than on November 27, But the dark bunds observed on thut
oceagion were not so marked, and all ov nearly all were seen to be continuations of faint lines on
the general disk. These lines were, however, very narrow and faint, and hard to make out,
whilst the corresponding dark bands wero as broad and dark as the & lines. Obscrvers, W ¢
and M. _

December 11. Lines corresponding in position to the dark bands of tho Spot of Novembor 27 were observed on the
Sun as faint fine lines, and on tho Spot as faint lines, but mueh broader than on the Suus by no
menns 8o brond, howover, as ou Novombor 27. Sovoral other linos of the same chaaeter, un-
mapped by Angatrih'n, were ulso obsorved. Pos. Angle of slit 285°%  Obsorver, M.

GrupNwion QuservArions, 1880.

John G. Wolbac”h Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1882GOAMM..42F...1A

FI8B2GOAMM.. 42F" " AA

18 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Measures of DispLACEMENT of LiNEs in the SPECTRA of STARS, as compared with those of
Rovar OBSERVATORY, GREENWICH,

Note—~—The motion corresponding to the displacement actually observed may be inferred from the Concluded Motion by adding
the Earth’s Motion algebraically.

The “Half-prism ” Spectroscope was used throughout. The numerals in the third column denote the number of ¢ Half-
prisms ” used. Each ¢ Half-prism ” is compound, and is composed of a flint half-prism,” (é.e., the half of an isosceles
prism, cut by a plane perpendicular to the base,) and a crown prism, cemented on the emergent face, so as to form the
half of a direct-vision prism. With one such half-prism, a dispersion of about 184° from A to H, equivalent to that
produced by four flint prisms of 60° is obtained; and with a train of two a dispersion of about 80° equivalent to
that produced by sixteen flint prisms of 60°. These dispersions have been inferred from measurements of the distance
between b, and &, as compared with the wave-length measure.

i Displ t.
Date, 1880, Number| Reading ' isplacement Width
Greenwich o of of . Micrometer of
. X % Half- | Position Objects compared. Readings. Estimated in Terms .
Sidereal Time. 3 . el Measured. of the Breadth of the | Slit.
3 Prisms.|  Circle. Comparison Line.
d b m o r Tor r
Jan. 26. 6. 10 M 1 275 Aldebaran &,........ 0'864
Mgyeoieriiananns . 0761 + o103 2 towards red | o'160
6. 30 ys s s Aldebaran &;..... e 0857
Mg, ..... creneeeaen 0752 + o'105 2 towards red | o'160
Jan. 26. 6.55 M 1 275 a Orionis &g ..ouv... 0593
Mgg.oiieieeennns. 0526 + o067 1 towards red | 0’160
7. 10 . v ’s a Orionis 4. ...... .. 0662
Mgg.eeiiieennnnn. .. 0533 + o129 1 towardsred | o160
Jan. 26. 7.20 M 1 275 Moon 4,........ ceen 0'199
Mg cevevrnneannnss 0'194 + o005 o160
7. 30 ) ) ’s Moon &; ........... 0228 :
Mgy oeiiiiiinnnanes 0232 — 0'004 o160
7-40 ) ’ ’s Moon b; v.ovvevennn 0232
Mg oieieeraennenn. 0236 ~— 0'004 o'160
Jan. 26. 8. o M 1 275 Pollux ,..... ceenee o117
Mg;..ouun. Ceeeies 0218 — o'101 1 towards blue | o160
8.15 s ' . Pollux b;.......... . 0’127
Mgyeeeeoon.n. ceeee 0216 — 0’089 1 towards blue | o'160
Jan. 26. 8.55 M 1 275 Capella &, .......... 0766
Mg,..... Ceeiaieens 0688 + o078 1 towardsred | o160
9- 10 3 ’ LX) Capella 61 ....... oo 0'791
Mg, ..... Cereenaaes 0705 + o0'086 4 towards red | o'160
Jan. 30. 5. o M 1 276 RigelF..;......... 0124
Hp........... ees 0'032 + o092 4 towards red | o'168
5. 30 ys ys . Rigel F..... o175
Hp..... Ceeeieene 0092 + 0083 % towardsred | o168
Jan. 30, 5.45 M 1 276 y Orionis F,...... . 0184
HB.ooooviiaann. .o 0158 + 0026 15 towards red | o168
5.55 ys . ys 9 Orionis F......... 0256
Hp.......... oo o158 + o098 3 towards red | o'168
6. 5 »s v, ys v Orionis F......... 0'238
Hp............. .. 0172 + 0056 4 towards red | 0°168
6. 10 )y ’s . o Orionis F......... 0212
Hp..........ooel 0184 + o'028 $ towards red | o168
Jan. 3o. 6.20 M 1 276 BTauriF .......... 0702
Hp...... Ceeeiiaes 0675 + o027 1y towards red | o°168
6. 25 ’s ’s ’s BTauri F.......... 0696 :
Hp........ e 0684 + o'o12 »y towards red | o'168
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of
Greenwich Sidereal Time.
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 19

q

FT8B2C0AMM. 42

TERRESTRIAL ELEMENTS, and CoNCLUDED MoTIONS in the LINE of S1gHT, from OBSERVATIONS at the
in the Year 1880.

17" of the micrometer corresponds, with one ¢ half-prism ” to 10’3 tenth-metres or 372 miles per second for the & lines,
and to 7°88 tenth-metres or 303 miles per second for the F line; and with two “half-prisms” to 2-3 tenth-metres or
83 miles per second for 4 and to 183 tenth-metres or 70 miles per second for F.

17 of the serew for opening the slit corresponds to o*o1 inch, or about 10",
The slit lies north and south when the reading of the Position-Circle is 5°.

The weights are on a scale { to 5 for each observation.

Earth’s Concluded Motion of Star
Motion in in Miles per Second.
Miles per Weight. REMARKS.
Second. Measured. | Estimated.
. . . 2 .
+16% + 224 | + 301 Definition very poor.
2
+11°5 + 246 + 206 2 | Definition poor.
2
oo + 3 The lines in the spectrum of the Moon were very distinctly seen. The coincidence
of the lines in the two spectra seemed perfect.
3 .
+ 45 — 396 | — 431 Definition poor.
3

3 | The definition was poor throughout the evening, and the images tremulous. There

+12'6 + o177 |+ o195 was much mist, and the Moon was very bright.
3 .
. . . 3 | Direct comparison. Spectrum tremulous. The F line in this star is very well
+133 + 132 | + 73 adapted for measurement.
3
3
+141 - 11 + o3 I | Spectrum rather tremulous. F line easy to bisect.
2
2 M
+14'3 — 84| = 97 3 | Definition fair, but the star-line broad and ill-defined at the edges.
3

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 92 250 ooo miles.
The sign + denotes recession; — approach.

5§C2

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1882GOAMM..42F...1A

FI8B2GOAMM.. 42F "~ 1A

20 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1880, Number| Reading ' . Displacement. Width
Greenwich 5 of ?f Objects compared Micrometer Estimated in Terms | °f
Sidereal Time. é H'ulf_ PO'Bltl()l’l Readings. Measured. of the Breadth of the | Slit.
3 Prisms.| Circle. Comparison Line.
d h m o r r r

Jan. 3o0. 6.50 M 1 276 | 3 Orionis F......... 0°484
HB.iivvvviviinn, 0°448 + 0036 3 towards red | 0’168

7. 5 . - ’s 3Orionis F......... 0'490
HB oovviiiiinenn 0452 + 0°038 % towards red | 0'168

Jan. 30. 7.10 M 1 276 | e Orionis F ......... 0222
Hp...... Chetaenas 0'298 — o0'076 4 towards blue | 0168

7.20 . . .5 €Orionis F ........ . 0256
H3......ooovvet 0352 — o'0g6 4 towards blue | o168

7.30 ' ’s ’y e Orionis F ......... 0263
Hp...... Cereirens 0336 — 0073 3 towards blue | o168

Jan. 3o0. 7.40 M 1 276 [ ¢ Orionis F......... 0°532
Hp............ ces 0470 + o062 1 towards red | o'168

7. 55 s s . ¢ Orionis F......... 0°608
HE....oivvnn ceen 0532 -+ o076 4 towards red | o'168

8. o ys . . ¢Orionis F'......... 0578
Hp............. .. o519 -+ 0059 1 towards red | o168

Jan. 3o0. 8.15 M 1 276 | « Orionis F....... .. 0'347
) 1 R 0315 + o0'032 1 towards red | 0168

3. 30 . ’s ’s «Orionis F ......... 0°413
HpB....ovocvivvin 0342 + o071 2 towards red | 0168

Jan. 3o0. 8.50 M 1 276 | Sirius F........ e 0534
HB........ 0412 + 0122 2 towards red | o°168

9. 0 ys . ’s Sirius F........ cees o505
Hp....... Cheeaees 0'395 + o110 2 towards red | 0:168

Jan. 3o. g.10 M 2 276 | Sirius F...... ..... 1028
HB.....ovvvvvvne 0'484 + o544 2 towards red | 0168

g. 20 ys s, ’s Sirius F............ 1'192
Hpe....oovviivnn, 0°606 + 0586 } towards red | o168

9.25 s s ,s Sirius Fo......... .. 1242
HB . .ooviviiinnen. 0'794 + 0448 4 towards red | o168

Jan. 3o0. q.40 M 2 276 | Moon F............ 0982
Hp....oovvviiit, 0'944 + 0038 0168

9. 43 . ys ys Moon F............ 0870
. HB........ooive 0'942 — o0'072 0168

9.48 . . . Moon F............ 0'827
HB.....oovent. . 0°832 — ©0'005 0’168

9. 50 s . ys Moon F............ 0864
HB.......eetih. 0'836 + 0028 0'168

Jan. 3o0. 9.55 M 1 276 | Moon F............ 0713
D I 0699 + o014 0168

10. 10 ys . vy Moon F............ 0635 :

HB..oviviien.. 0662 — 0'027 0168

10. 14 ys . ., Moon F............ 0668
HB . .ooieooiolt. 0652 + o016 0°168

10. 20 ys ys .y Moon F............ 0'668
HpB......... e 0692 — 0'024 0'168

Feb. 10. 6.15 M 1 276 | y Geminorum F ... .. 0'889
: He...oovovvaiin 0748 + o141 5 towards red | 0'205

7. ¢ 35 s sy v Geminorum F .. ... 0723
Hp...oooviioai 0'654 + o%0bg } towards red | 0205

The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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:"-‘." AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 24
L
e
i
q Earth’s | Goncluded Motion of Star
1] Motion in in Miles per Second. ok
g Miles per Weight. REMARKS.
@' Second. | pMensured. | Estimated.
o
00
&
L 4
+132 | — 20| — o8 I | Definition bad. Star-line faint and somewhat diffused ; the spectrum was also faint.
1
2
+ 12°9 — 376 | — 369 , | Definition poor. Star-line narrow and fairly dark.
2
I
+ 12°6 + 73| 4+ 46 , | Definition bad.
I
. . . 1 | Spectrum fainter than for the stars in Orion’s Belt, but the F line darker. Spectrum
T + 42| + 36 tremulous, and definition poor.
1
+ 69 4+ 282 | 4+ 300 4 | Definition poor. Spectrum very tremulous indeed.
4
¢ The star-line with this dispersion is almost too broad to bisect with any great amount
+ 69 | + 270 | + 226 4 of accuracy.
4
oo - 02
[o}(e] - 16
, | Neither measure satisfactory, as the star-line was lost at the moment of biscction.
+130 | + 188 | + 236 = The star-line is broad, its edges fairly sharp, no marked condensation in the
3 center ; on the whole an easy line for a star of the first type.

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 9z 250 coo miles.

The sign + denotes recession; — approach.
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22 MoOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
i ispl .
Date, 1880, Number! Reading ' Displacement Width
ch 5 of of . Micrometer of
Greenwic! B Half- | Position Objects compared. Readings. Estimated in Terms K
Sidereal Time. 2 . . Measured. of the Breadth of the | Slit.
g |Frisms.| Circle. Comparison Line.
|
d b m o r r T
Feb. 10.21.10 M 1 276 | Sky F...ovvevnns. 0348
HB oviviiiiinnnn 0342 + o0'006 0205
21.15 ys ’3 . Sky Fovevvnnnennnn 0'380
HB...oovvvvnn cee 0'382 — 0'002 0°205
Feb. 17. 6.30 M 1 276 | Moon by.uvviivnnnn. 0936
Mg ........ NN 0'936 0°000 0'140
6. 35 . . . Moon b,..... 0’910
Mg, civviiinnnnenns 0'938 — 0'028 0'140
6. 38 . . . Moon &y...uuvn.. o 0°938
Mg, coviinnnn. oo 0°938 ©0°000 0’140
6. 45 ys . ’ Moon &;..... 0'946
Mg, covvvvnens veees 0937 + oroog 0°140
Feb. 17. 7.30 M 1 276 | ¢ Persei , . cees 0123
Mg covieiieinnnnn, 0246 — o123 1 towards blue | o'140
8. o ’s . ’s {Persel by cveevnnnns 0255
Mg, coveeennene. . 0278 — 0'023 1o towards blue | o140
Feb. 17. 9. © M 1 276 | eLeonisd;evuvnnenn. 0°303
Mg coveverennnnnns 0267 + 0'036 } towards red | o'140
9. 20 ’s . ’s e Leonis byeveeeinnns 0195
Mg coierennn sences 0°242 — 0'047 } towards blue | o'140
Feb. 17. 9.45 M 1 276 | ¢ Leonis &, ...... e 0238
Mgy coeieeinieannn, 0343 — 0105 1 towards blue | o'140
10. © 'y ’ ’s v Leonis &, .....0... 0209
Mg ceennnnn sevenes 0337 — o128 1 towards blue | o140
Feb. 21. 6.25 M 1 186 | ¢ Andromede b, ..... 0608
Mgy civiiienennnans o650 — 0042 1 towards blue | 0086
6. 45 ys ys ’s v Andromede b, ..... 0'594 :
Mg, covvenianannnnn 0'654 — o'obo 1 towards blue | 0'086
Feb. 21. 7.15 M 1 186 | a Cassiopei® by ....s. 0'482
BU creees 0’444 + 0038 1 towards red | 0'086
7. 30 ,s . . « Cassiopeiz b, ...... 0°465
Mgy .ooiviinnienenen 0'443 + o'o22 o towards red | 0°086
Feb. 21. 8.15 M 1 186 | B Urse Minoris b, ... o145
Mgyeoovvnnn teeees 0127 + o018 lg towards red | o086
8.27 ss . - B Ursae Minoris b ... 0273
Mg coeeennnnnn cees 0’151 + o122 1 towards red | 0’086
8.35 . . ’y B Ursw Minoris b, o250
} Mgy .oovonns. cesnes 0135 + o115 1 towards red | 0'086
8.45 ’s . - B Ursse Minoris &, ... 0’198
Mgy.oovvenn. RN o119 + o079 % towards red | 0'086
Feb. 21. g.25 M 1 186 | a Urse Majoris &, .. 0°542 '
Mg, .oonnnn. Peenens o521 + o021 Coincident 0'086
9 40 Y s s a Urse Majoris b1 N 0494
Mgy oooeeninenenns o515 — 0’021 Coincident 0'086
Feb. 21.10. © M 1 186 | ¢ Virginis & ........ 0'684
Mg ...... sesesenns 0787 — 0'103 2 towards blue | 0086
Io. 10 ” s ’s e Virginis ; ........ 0696
Mg, civviiiennnnnns 0806 — o'110 2 towards blue | 0086
The day specified in the first column is the Solar Day in ordinary astronomical reckoning; the hours and minutes are those of Greenwich
Sidereal Time.
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f_ﬁ: AT THE RoOYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 28
'
f\ILEI
i
N : Eartly's Concluded Motion of Star
] Motion in in Miles per Second. .
1 ‘
%. Miles per Weight. REMARKS.
1
o~ Second. Measured. | Estimated.
foel
&
L
oo + o6 The coincidence of the lines in the two spectra seemed perfect.
oo | — 18 The coincidence of the lines in the two spectra seemed perfect.
?1‘ .
+ 134 — 404 | — 495 Star-lines very faint,
¥
. —_ 5 — 2 I | The displacement obviously very small. The observer could not be sure in which
+ 31 51 31 A N . ; .
direction it was, if the star-line was displaced at all.
1
+ 03 — 433 | — 402 1 Definition poor. Star often lost in cloud.
13
- a 3
+ 159 — 343 | — 314
3
+ 115 + o2 | + 19 3 Second observation interrupted by light cloud.
2 .
2
+ 20 + 240 | + 197 ' | Definition poor, best for first observation.
1
1
+ 40 — 40| — 40 ! Image very tremulous, definition bad.
1
- 104 — 289 | — 320 ! | Definition moderate.
1
The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 92 250 coo miles.
The sign + denotes recession ; — approach.
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24 MOTIONS OF STARS IX THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1880, Number| Reading ' Displacement. Width
Greenwich 5 of of . Micrometer o
. ! I Half- | Position Objects compared. Readings. Estimated in Terms A
Sidereal Time. ] . . Measured. of the Breadth of the | Slit.
5 Prisms.| Circle. Comparison Line.
d h m o r r r

Feb. 21.10.48 M 1 186 | e Leonis J,....... ves 0996
Mg, covvvniinnt, o980 + o016 1y towards red | 0’086

10. 55 s . ys ¢ Leonis §,..... R 0'g63
Mg, .......... cenen 0961 + o002 Coincident 0'086

Feb. 21.10. 30 M 1 186 | « Hydr2 3, ...... cee 0740
Mg, ......ovtee cees o619 + o121 2 towards red | 0’086

10. 40 . ’s - a Hydre b, ......... 0707
Mg vveiiennnnannns 0623 + 0084 1 towards red | o0'086

Feb. 21.11. o M 1 186 | Moon b;.vuvvvvnnnnns 0°664
Mg, ..... ceiesieens o0'670 — 0006 0'086

1. 5 LE] 9 Iy MOOnbl... ..... cene 0'662
Mgiooiiennnnnns ces 0°666 — 0°004 0'086

11. 10 . ’s . Moon &y........ s 0658
Mg, .......... e 0656 + o'o02 0086

11. 15 ’s ’s v Moon by.ovuvnnnnnn. 0667
Mgy oooiiinnnnnnn .. 0668 — 000l 0'086

Feb. 26. 10. 30 M 1 186 | Moon d;,............ 0718
Mg, coviiiiiiiinnns 0728 — o010 o'114

10.35 . ys ’s Moon é,......c..... 0'724
‘ Mg, ........ 0*706 + o018 o114

10. 40 LX) ’y ’y Moonb,...,.,,,_,,, 0'64.6
Mg, ...... 0674 — 0028 - o114

10. 45 ’ ’) X Moon b; ........ R 0'668
Mg, ooiiiiinnninnns 0°664 + o004 o114

Feb. 26.11.10 M 1 186 | 3 Virginis 4, ........ 0’824
Mg, coviivninnnnnnn 0'698 + o126 2 towards red | o'114

11. 30 . )y ’s d Virginis 6, ........ 0846
Mg, coovvvvennnnnn. 0'685 + 0161 £ towards red | o'114

Feb. 26. 11. 50 M 1 186 | e Virginis b, ........ 0209
Mg, ..ooviiiinnnnn, o312 — o103 2 towards blue | o114

12. 5 i) )y ’ e Virginis 4, ..... . o218
8l tieinenaas e 0309 — o'ogt 2 towards blue | o'114

Feb. 26.12.20 | - u 1 186 | ¢ Bootis &y .......... 0498
Mg, coiviiiinnnn.. 0°582 — o0'084 4 towards blue | o114

12. 35 ’s ’s s | eBodtisby.......... 0'550
Mg, oovivinnnnnnn. 0612 — o0'064 1 towards blue | o114

Feb. 26.13. o M 1 186 | « Serpentis b, ....... 0747
Mgy .ooovvvvnnnn.. 0'920 — 0173 4 towards blue | o'114

13. 20 ’s ’s ’s a Serpentis &, ....... 0'849
Mgy oovvvninnnnnnn. 0952 — o103 2 towards blue | o114

Mar. 13. 8.15 M 1 276 | Rigel F............ 0'g62
Hp............ . 1048 + o086 1 towards red | o'125

8. 40 ER) ) 9y Rigel F.oo...ooe.. 0'897
L= N 1'003 + o106 3 towards red | o°125

Mar. 13. g. © M 1 276 | k Orionis F'......... 0'037
HB...ooovvvvnee 0'070 + ©0'033 1 towards red | o'125

9-10 s s . « Orionis F'......... 0053
HB...oovvvvvnnne 0078 + 0025 } towards red | o'125

The day specified in the first column is the Sclar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.

March 13 to 24. The pointer was coated with Balmain’s luminous paint, giving a phosphorescent bright line, which was used in making the bisections.
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 18S0. 25
1 A h’
s Earth's Concluded Motion of Star
E. Motion in in Miles per Second. .
é: Miles per Weight. REMARKS.
[V
g: Second. Measured. | Estimated.
!
[ =
+44 | = 11| = og| M
3
1L
+ 22 + 356 + 367 2
13
oo — o8
oo - 15 The coincidence of the lines in the two spectra seemed perfect.
- g7 + 6227 | + 518 % | Definition poor. Star spectrum faint.
3
- 91 — 267 | — 252 ' | Definition poor.
1
—106 - 143 | — 83 ' | Definition good for second observation.
3
—16'1 — 305 | — 193 ' | Definition much better for second observation than for first.
2
+157 + 134 | + 128 2 Images tremulous and definition poor.
2
+156 | — 68 | — 53 !

Images tremulous and definition poor.

'The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 92 250 0oo wiles.

The sign + denotes recession; — approach.

GREENWICH OBSERVATIONS, 1880,

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System

5D


http://adsabs.harvard.edu/abs/1882GOAMM..42F...1A

FI8B2GOAMM.. 42F "~ AA

26 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
di i .
Date, 1880, Number| Reading _ Displacement Width
Greenwich g of of Object d Micrometer of
> Half- | Positi jects compared. s Estimated in Terms
Sidereal Time. g .a o.smon Readings. Measured. of the Breadth of the | Slit.
a8 Prisms.| Circle. Comparison Line.
d h m ) r r r
Mar. 13. g.20 M 1 276 3 Orionis F......... 0'105
Hp......ooovveie o018 — 0087 1 towards blue | o125
9.35 . . ’s dOrionis F......... 0'031
- e 0'036 + 0’005 1o towards red | 0’125
9. 45 ys . ys 3Orionis F......... 0°996
5 1°042 + o0'046 1 towardsred | o125
Mar. 13.10. 5 M 1 276 BAurige F......... 0632
HB....... ceresees 0641 + o009 o towards red | o'125
10. 20 vy ’s ’s B Aurige F......... 0592
HAB..... Ceeraaees 0623 + 0'031 1 towards red | o'125
Mar. 15. 8.55 M 1 286 BTauri F..... ceeen 0598
HB...... Ceriesees 0575 — 0'023 1y towards blue | o120
9. 10 r sy . BTauriF .....u.uns 0'598
= 0°564 — 0'034 1 towards blue | o'120
Mar. 15. 9.25 M 1 286 v Geminorum F..... 0'202
Hp...ooovvviiet 0249 + o'047 1 towards red | o'120
9.40 ) ) " v Geminorum F .. ... o164
Hp....... e 0218 + o054 v towards red | o120
Mar. 15.23. © M 1 286 Sky F............. 0602
’» ’) ’s Hp...... 0'608 + 0006 o120
’ X IR Sky F........ e 0638
’s r ’ L 0'646 + o'008 ' 0'120
’) 2y ’s Sky F.oooovueinnn.. 0627
) ) ’s Hp........... 0621 — 0006 0'120
' ' [ Sk}'F. ..... e 0663
s - )y Hp...... 0'652 — o'oIl 0'120
2y ) ’s Sk}’F ..... R 0'64.4.
’y ’ ’s Ha...... e 0'657 + o013 0’120
Mar. 17. 7.40 M 1 286 €Orionis F......... 0422
L I 0392 — 0’030 1 towards blue | o120
7- 35 ’) IX] ’ eOrionis ¥ ....... e 0'569
L 0420 — 0'149 } towards blue | o120
8.15 ’» sy T € Orionis F ......... 0'442
HE......... e 0'428 — o014 1y towards blue | o120
8.20 | ., )s ys | eOrionis F......... o414
He..ooooiiioii 0°408 — 0006 s towards blue | o'120
Mar. 17. 8.45 M 1 286 ¢ Orionis F......... 0'491
HB............. . 0520 + o'oz29 L towards red | o120
9. © ’s ’y s ¢ Orionis F ......... 0'418
Hp.......... 0 oo 0'497 + o'079 1 towards red | o'120
Mar. 17. 9. 20 M 1 286 v OrionisF ......... o215
; Hp. ...l 0281 + 0066 1 towards red | o120
935 | ,, s . 9y Orionis ¥ ......... 0245
; L 0257 + o012 v towards red | o'120
Mar. 17. 9. 50 ‘ M 1 286 B Canis Minoris F ... 0569
; HB.....oovvvnitn. 0559 — oolo Coincident 0'120
fo. o | ,, ys . p Canis Minoris F ... 0489
i T HB 0518 + o029 s towards red | o120
lo. 5 [ ’y ”) B Canis Minoris F . .. 0528
! L 0531 + 0003 Coincident 0'120
i |
The day specified in the fiest colwn is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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' AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR [880. 27
i
™
[ Earth’s Concluded Motion of Star
E: Motion in in Miles per Second. .
g, Miles per Weight. REMARKS.
1
%: Second. Measured. Estimated.
o
1
2
+ 17°0 — 181 — 157 2 Definition generally bad, but the star-line was seen well for a moment in the second
observation.
1
]
+ 1772 — 111 - 95 1 Definition much better than for the Orion stars, but the star-line very broad and
diffused.
1
+ 185 —27°1 — 29'I 4 | Definition very good. Apparent displacement very small,
4

+ 181 — 28 + 13 4 | Definition good, images steady.

4
0'0 + o6 The coincidence of the lines in the two spectra seemed perfect.

1
1

+ 168 | —3rg | — 276 Images tremulous. Star-line rather difficult to bisect.
i X
1

+ 167 - 03 — 09 . ' | Definition poor. Star-line difficult to see.
1

+ 175 - 57 - 71 ' | Definition poor.
1
1

+ 166 | — 144 | — 146 , | Definition fairly good. Star-line broad and diffused.

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as y2 250 ooo miles.
The sign + denotes recession ; — approach.
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28 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1880, Number| Reading ‘ Displacement. Width
Greenwich § of of Objects compared Micromoter Estimated in T of
3 oy . . Ustimated 1n Lerms
Sidereal Time. g | Half- | Position Readings. Measured, | of the Breadth of the | Siit,
g Prisms.| Circle. Comparison Line.
d h m ° r r r

Mar. 17. 10. 25 M 1 286 |« Leonis F ......... 0558
HB...... 0671 + o113 1 towards red | o'120

10. 35 . . ' a Leonis F ,........ o'604
= 0673 + o069 1 towards red | o'120

Mar, 17. 10. 55 M 1 286 | 6LeonisF.......... 0'997
Hp............ 1121 + o124 1 towardsred | o120

11. 10 . - s 6 Leonis F ......... 0054
HB.ooiiiveniinnn, 0'148 + 0'094 2 towards red | o'120

11.25 . . s 6 Leonis Foovvvunnn. 0°249
Hp.....voets . o175 — 0'074 1 towards blue | o120

Mar. 17.11.35 M 1 286 |dLeonisF........ .. 0'298
Hp...ooovviill 0 0188 — o110 1 towards blue | o120

11.40 vy . ys 3 Leonis F.......... 0275
HB....... e 0168 — ©0'107 1 towards blue | o'120

Mar. 17.11.50 M 1 286 | fLeonisF ......... o621
HB......... N 0626 + 0005 Coincident 0'120

12. © ys s . B Leonis F ......... 0575
Hg......... crenes 0654 + o'o79 % towards red | o120

Mar. 17.12.35 M 1 286 |y VirginisF ........ 0135
HB . iiviiieninnn. 0°302 + o167 4 towards red | o120

12.55 v . s y Virginis F........ 0’132
S I 0321 + o189 % towardsred | o'120

Mar. 19. 7.40 M 2 275 | Sirius F.o.......... 0762
Hg.....cooen vees 0'568 + o194 1 towards red | o'107

8. o 5y ’s s Sirius Fo.vvvvuvnn.. 0556
HB..... ceeenanene 0278 + o278 2 towards red | o'107

Mar. 19. 8.15 M 2 275 | Procyon F.......... 1063
Hp...... Ceereeaas 0'792 + o271 2 towards red | o'107

8.25 ’s s . Procyon F.......... 1'132
HB...ovvveivna.t o807 + 0325 1 towards red | o'107

Mar. 20. o.15 M 2 275 | SkyF.....c.c0v.. 0'876
Hp....ooovviint 0'849 + o027 0'107

o.18 . . . Sky F ivivieninenns 0'926
HB......oovvviin, 0388 + 0038 ) 0'107

0. 22 ys ys - Sky F oovvvnnnnnnn. 0895
Hp....ooovvviett 0861 + o034 0'107

0. 26 ' . ’s Sky Foovveniinnn.. 0'952
HB.iiovvviinnnn, 0986 — 0034 0'107

o. 30 ’s ys . Sky F .oveevviennn, 0'944
G 0°933 4+ oon1 o'107

Mar. 24. 8.55 M 2 277 | Procyon F.......... 0898
HpB . iviveviinnn.. 0520 + 0378 ? towards red | o'114

9.10 ' ys ’s Procyon F.......... o877
= 1 o518 + 0359 2 towards red | o'114

Mar. 24. 9.40 M Qe 277 | Castor F.oo..onunns. 1'317
H5....... ceaeen . o'gbg + 0348 ) towards red | o'114

1o. o ) ) s Castor I ........... 1'183
HAp...... citae ves 0°985 + o198 4 towards red o114

The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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o AT THE ROYAL OBSERVATORY, GREENWICH, IN Titii YEAR 1880. 29
w
1
1 Earth’s Concluded Motion of Star
| Motion in in Miles per Second. Weizh
! Miles per eight. REMARKS.
: Second. Measured. Estimated.
1
1
+ 91 + 175 | 4+ 148 3 " .
4 Definition fairly good.
4
L :
- Definition good. Star-line a very marked specimen of Secchi's first type, very dark
+ 50 + 130 | + 93 1 broad and diffused ; very difficult to bisect. ’ ’

Wi

+ 56 | — 384 | — 352 4 | Definition good.

+ 25 + 102 + 73 Definition moderate.

2 | Definition fair. Star-line faint and fairly sharp, resembling the second rather than

- 35 + 5774 | + Sro the first type of spectrum.

+139 + 13| + 58 4 | Definition fairly good.

+16°2 + 3o + 8o 4

4
i
i
i oo + 10 Coincidence of the lines in th_e two spectra seemed perfect.
g Definition good. The line in this star as it is condensed in the ceuter, though
+16'7 + 711 + 6o | i broad and ill-defined at the edges, is easier to bisect than that in Sirius, which
| 5 shades oft very gradually from the center.
|
+17'6 o'o — 10 2 "The star-line is very difficult to bisect.
2

| |
w |
] i
i |
| |
| |

"The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 92 250 000 miles,
The sign -+ denotes recession ; — approach.
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30 MorioNs OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1880, lNumber Reading ‘ Displacement. Width
G ich o 1 of of . Micrometer of
. reenw1f', 3 | Half- | Position Objects compared. Readings, Estimated in Terms :
Sidereal Time. g i . Measured. of the Breadth of the | Slit.
3 | I’rlsms.i Circle. Comparison Line.
|
a4 h m | o r r r
Mar. 24. 8. o M 2 277 | Sirius F............ 0'945
HB........... e 0'740 + o205 4 towards red | o114
8. 20 s 0y . Sirius Fovvvvennnnnn 1028
HB ..iiviviiininn . 0709 + o319 2 towards red o'114
8.35 s . . Sirius F........ e 0'g63
HB..oooovnn cenn 0758 + 0205 3 towardsred | o114
Mar. 24. 10. 15 M 2 277 | Moon F............ 0'839
Hpg.......oo0eall, 0809 + o030 o114
10, 20 - 55 . Moon F......c..... 0'973
Hp......... Ceeees 0'968 + o'005 o114
10. 23 .5 ys '3 Moon F......... e 0939
CTHPB e cens 0'962 — 0023 o114
10. 28 - ys - Moon F............ 0888
HpB. . .oovviiiien 0'892 — 0'004 o114
10. 32 ’ s ’s Moon F.......... .. 1°003
HB iiviiiniinienns 0'g87 + o016 0'114
Apr. 8. 9.45 M 1 277 | BAurige F.......0. 0392
HB......... veeens 0382 + o'o10 1o towards red | o130
10. O ’y X ’9 B Auriga F......... 0348
HB.....ov ceeenen 0333 + o015 Coincident o'130
Apr. 8.10.30 M 1 277 | B Ursz Majoris F. ... 0316
HB oiiiiiiiienenns 0292 + o024 1o towards red | o'130
1o. 50 3 . ’s B Urse Majoris F.... 0338
)5 O RN 0287 + 0051 } towards red | o130
Apr. 8.11.15 M 1 277 | y Urse Majoris F.... 0°904
Hp..oovvvvnv . 0800 + o'104 % towards red | o130
11. 30 ’y ,s - v Urse Majoris F. ... 0884
He . ovviiiiint. 0'792 + o0'092 1 towards red | o130
May 1.13. 5 M 1 275 | ¢ Virginis F........ 0612
Hp......... cerees 0535 + o077 1 towards red | o'089
13.25 ” ’s sy |y VirgnisF........ 0697
S I 0'626 + o071 1 towards red | 0'08g
May 1.14. o M | 1 275 |« VirginisF........ o198
HB.ooviivvoa.. o175 + o023 1T towards red | 0°089
14.15 ’s ys . e Virginis F........ 0196
HB  oviiiiinn o177 ' 4 owo1g % towards red | o'o8g
May 8.14. 5 M 1 276 | BLibreF.......... 0614
HpB.......oovoi 0592 + o022 1% towards red | o089
14. 20 ' ) . BLibreF.......... 0641 }
| HpB . oovoiviiiiin, ‘ 0614 i+ o027 1'¢ towards red | o'089
14. 30 vy | s BLlibre F.......... | 0'630
i HB...oooviiviint ! 0'603 + o'o27 o'y towards red | o'089
| |
May 8.14.45 w1 276 | £ Serpentis F ....... 0°424 !
{ HpB............. .| 0284 + o140 1 towards red | o'089
15. 5 PR ’s e Serpentis F' ....... i 0424
| Hp. ....oooooiii 1 0276 + 0148 3 towards red | o089
i |
The day specified in the first column is the Solar Day in ordinary astronomieal reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
May 1-18. The pointer coated with Balmain’s luminous paint was used for these obscrvations.
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o AT THE RoYAL OBSERVATORY, GHEENWICH, IN THE YEAR 1880. 31
iy
o
<rl
N t
' Earth’s Concluded Motion of Star
\Motion in in Miles per Second. .
:Miles per . Weight. REMARKS.
1
 Second. Measured. | Estimated.
1
1
3
T4t + 16| + 61 3 | Image very tremulous.
3
o0 + o3
+159 — 1271 | — 11’6 4 | Definition unusually good. Dark pointer used this evening.
4
4114 oo | + 35 2 | Definition good.
2
+ 97 + 200 | + 184 3
3
+ 98 + 126 + 165 ! | Definition poor, and spectrum tremulous.
1
+ 61 + o3| 4+ 18 3| Definition poor, and spectrum tremulous.
3
4
+ 03 + 74 + 76 Definition good. Star-line faint and unot very broad.
1 4_ -
K
— 10 + 445 | 4+ 403 3 | Definition good. Star faint ; star-line broad, but fairly sharp.
3
The veloeity of light has been taken as 186 660 miles per secoud, and the distance of the Sun as g2 250 ooo miles.
The sign + denotes recession ; — approach.
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32 MOTIONS OF STARS IN THE LINE or SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1850, i Number| Reading Displacement. Width
Greenwich - of of Micrometer of
2 | Positi Objects compared. . Estimated in Terms
Sidereal Time. 2 Half- | Position Readings. Measured. of the Breadth of the | Slit.
8‘ Prisms. | Circle. . Comparison Line.
i [ { !
d h m [} i % r r r
May 15.13.20 i 1 275 | Moon F...... e 0392
; HB ovveninnnnn. 0'399 — 0'007 0168
13.25 § ,, . 5y Moon F.....ccc. 0407
: 3 0'418 — 0011 o168
13.35 , ,, . .y Moon I ......vvutt 0411
3 L - 07406 + o'005 o*168
13. 40 ys ys ys MoonF......c..... 0476
HB iiiiiiiiana.. 0471 + 0005 0°'168
May 15.13.55 M 1 275 | S LeonisF ......... ‘ 0340
HB .oovviivenn.. .. 0°342 — 0'002 Coincident 0168
14. 10 ys . ys 6 Leonis F ...... ... 0320
HB...... e, 0330 — ool0 o towards blue | 0'168
May 15. 14. 25 B 1 275 | ¢ Virginis F ........ o'509
Hp . ..ooooiilt. el 0'630 — o121 4 towards blue | 0168
14.35 - . - v Virginis F ........] 0°440
L 0'586 — o146 4 towards blue | 0'168
May 15. 14. 50 M 1 275 | @ Virginis F........| 0343
HB....... Ceeeeaen 0324 + o'olg 5 towards red | 0'168
15. o ’s )y . a Virginis F ,....... 0'343
HE . oooonetns ceeen 0'332 + oor1 Coincident 0168
May 15. 15. 50 M 1 275 | y Herculis F........ 0'096 A
HE...... e .. 0257 — 0161 2 towards blue | 0°168
16. 10 ys )y ys vy Herculis F........ 0'051
HB........... e 0242 — o191 3 towards blue | 0’168
May 18.14. o M 1 276 | MoonF............ 0952
HpB .. ..ooiiiiiennn. 0'959 — 0'007 0'104
14. 7 2y 1y Ix) Moon F.......... .. 0'953
HB.......oooih e, o'g50 + o'003 o104
14.12 ys ys ’s Moon F............ 0958 ‘
H3......oovvl. 0962 — 0'004 o104
14. 20 ‘s . ’s Moon F........ 0'944
Hp......ooocnii 0'932 + o012 0'104
May 18.15. o M 1 276 { BLite F.......... 0'838 ,
; , ‘ Hp..oooooioiil 0773 '+ o065 1 towards red | o104
15.20 oy & e | BLibteF.......... i 0832 |
! : HpB ooive i 0793 I+ o039 + towards red | o'104
I i i
May 18.15.30 \ wo | 1 ‘ 276 | « Corone I'......... i 0246 i
‘ 3 )5 “ 0216 . 4 o030 Yy towards red | o'104
13. 40 l sy ! s | aCorone F......... ! o277 i : :
? ! HB . .ooviiiiiiie 0213 P+ 0064 1 towards red o104
— |
May 18. 15. 50 bow ‘1 276 | e Serpentis T ........ o252 : f
‘ t ! HpA . oooiioien. j 0154 | -+ o098 ) towards red 1 o104
16. 5 | 5, | . 0, e Serpentis Fuoo.o.. .. 0269 ‘ ‘
| i ; Hp...ooovvvviii o191 i+ o078 1 towards red o104
1 {
: | |
l i
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes arc those of Greenwich
Sidereal Time.
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1 .
! AT THE RoYAf, OBSERVATORY, GREENWICH, IN THE YEAR 1880. 34
:
1
: Earth’s Concluded Motion of Star
1| Motion in in Miles per Second.
i| Miles per Weight. REMARKS.
1
X Second. Measured. | Estimated.
g ‘ o
1 i
|
0o — o6

3 | Spectrum rather tremulous, but fairly well defined. Star-line broad and dark, and

6. — . — .
+ 1079 187 19'8 fairly sharp.

3
l 1 - e . . . " . o .
+ 130 — 534 — 714 i St?;,(l,gle faint and diffused, and very difficult to bisect, though the definition was
good.
1
2

3 Spectrum very tremulous. Star-line much narrower than usual in stars of the

+ 9% =5 - 4 type, and very slightly shaded at the cdges,
3
| :
= P . 1 | General definition of the spectrum very good, but the star is faint and the star-line
- o — 528 — 823 ) very diffused.
b
00 + 0'3 !
+ 33 + 124 + 106 2 | Definition poor, spectrum very tremulotis,
2
+ 39 + 10°3 - 85 3 |Definition poor. .
3
+ o8 + 258 + 19'8 2 | Definition poor.
2

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun s 92 250 ooo miles.
The sign + denotes recession; — approach.

- Y
GREENWICH OBSERVATIONS, 1880, 5K
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4 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
*
! |
Date, 1880, Number| Reading Displacement. Width
Gr el P X Micrometer of
reenwich £ | Tal- | Position Objects compared. Readings. Tstimated in Terms .
Sidereal Time. 2 ° Measured. of the Breadth of the | Slit.
8 Prisms.| Circle. Comparison Line. |
d h m © r T r

May 22.14. 30 M 1 275 | Moon F ........... 0537
1 0 S 0525 + oor2 o089

14.37 55 . 5 Moon F ..... e 0513
= O o521 — 0'008 0’089

14. 40 . ys ’9 11\[001114 0522
0 O E 0527 — 0'005 0089

14.45 s - ’s Moon T .....cv.s. 0531
D o519 + o012 0089

14. 50 .5 ’s - Moon I ........... o509
HBoeiiiieinat, 0524 — o015 0'089

May 22.15.30 M 1 275 | B Ursee Majoris F. ... o130
Hp . ooiiiiiiieines 0'049 + 0081 1 towards red 0’089

15. 40 sy - .5 B Ursee Majoris F, ... 0138
HBoooieiiiiiiie, 0053 4+ ©'085 1 towards red | o089

May 22.16. o M 1 275 | v Urse Majoris F ... 0261
HB.oooooooiiiii 0209 4+ o052 1 towards red | o'089

16. 10 . ’s .y v Urse Ma_)orls F... o239
HpA. Cereaees o182 + 0057 1 towards red | 0089

May 22.16. 20 b1s 1 275 | & Ursee Majoris . ... 0654
Hp..... eee 0605 + o049 1 towards red | o'089

16.35 . . ys e Urse \h]mls F 0'593
1p. e o572 + o021 15 towards red | 0’089

May 25.13.35 M 1 275 | & Virginis F'......., 1°042
L 1°'004 + c0o28 1 towards red | o'103

13.55 s ’s . a Virginis F........ 1'031
O . 1013 + o018 o towards red | 0’103

May 25.14.15 M 1 275 | @ Canum Venat. F... 0416
0 I . 0'513 — 0097 $ towards blue | o'103

14. 30 s ys . « Canum Venat. F... 0°482
Ig...... e . 0527 — 0'045 4 towards blue | o103

14. 40 ys ' 9’ « Canum Venat. I ... 0478
1Ia. ceees . 0517 — 0'039 1 towards blue | 0’103

14. 50 ys . ys a (anmn Venat. 1< 0494
HB....... Ceinaaes 0541 — 0°047 1 towards blue | o'103

May 25.15. 25 M 1 275 |y Herculis F........ 0240
: ) 0195 -+ o0'045 1 towards red | o'103

15. 45 ys . . v Hereulis I, ..... .. o219
6 I 0201 + o018 Ty towards red | o'103

May 29.15.25 M 1 275 | Arcturus b, ...... ... 0729
Mg, oovunn. e 0758 — 0'029 1y towards blue | o'og8

15. 45 ’s ys . Arcturus &, ......... o708
Mg, cvviiiiinnninn, 0752 — 0'044 4 towards blue | o'og8

May 29.16. o M 1 275 | ¢ Bodtis b, ......... 0'374
Mg, ooiiiiiiiiinne, 0549 + o'025 +%y towards red | o'og8

16. 15 ys ys . 2 Bobtis b, v.vuvnn.. 0592
Mg, covvviviiie, 1573 + o017 1y towards red | o'0g8

Jupe 4. 16.25 M 1 275 | ¢ Urse Majoris F'. ... 0889
B, e o'808 + o081 4 towardsred | o098

16. 40 s 5 5 € Ulsa, 1\L1Jorla F.... 0923
He....... Ceeeians 0834 + 0’089 2 towards red | o'og8

The day specified in the first column is the Solar Day in ordinary astronomieal reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
May 25. The pointer coated with Balmain’s luminous paint was used.
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' AT THE ROYAL OBSERVATORY, GREENWICIH, IN THE YEAR 1880, 35
%
o
N
ol Earth’s Concluded Motion of Star
E: Motion in in Miles per Second. Weinht
g: Miles per eight. REMARKS.
[V
g: Second. Measured. | Estimated. !
o -
The coincidence of the lines in the two spectra seemed to be perfect. Dark pointer
o0 — 05 used this evening.
+ 122 + 1279 + 117 I | Definition poor, spectrum faint.
I
+ 12°2 + 43 + 272 I | Definition poor, spectrum faint.
1
+ 104 + o2 + o4 2 | Definition poor. Spectrum brighter than that of 8 or 4 Ursie Majorix,
2
3 Definition much better for first than for second observation. Star-line faint and ill-
+ 12°2 - 22 — 279 | defined but not broad, being very little broader than the ¥ line in the Solar
\ | spectrum.
2
A strongly marked star of the first type. 'The star-line resembles those of Vega,
+ 130 — 302 — 296 2 Altair, or Sirius rather thaun that of Procyon. It is fairly sharp, broad, and
) intensely black, so that a picce secms cut out of the spectrum.  Definition fuir.
2
+ 18 + 78 + 75 3 Definition bad, observations much interrupted by cloud, and very uncertain,
1
. — 246 ) 3 | Indirect comparison. A direct comparison gave —24°'2 miles per second for con-
+1er 24 - 272 cluded motion. Definition very bad.
4
+ g2 — 14 0’0 ' | Definition bad.
1
+ 103 + 154 + 2079 4 | Definition good.
4

The velocity of light has been taken as 186 660 miles per seeond, and the distance of the Sun as g2 250000 miles.
The sign + denotes recession; — approach.
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386 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Number | Readin, Displacement, .
Date, 1880, of of & Width
. . = . Micrometer
Greenwich E Half- | Position Objects compared. le:_ne ! Estimated in Terms Of
Sidercal Time. 2 | prisms.| Girel eadings. Measured. of the Breadth of the| Slit.
g risms. ircle. Comparison Line.
d h m o r r l i r
June 4.17. o M 1 275 | ¢ Ursae Majoris F. . .. 0'848 ‘
Hp......... e 0793 + 0035 1 towards red | 0'0g8
17.15 - . ys ¢ Urse Majoris F. ... o872
HB..ioviiaviinn, o814 + 0058 1 towards red | 0098
June 4.17.35 M 1 275 | 4 Ursee Majoris .. .. 1°003
, HB......... Weeaee 0925 + o078 4 towards red | 0'0g8
17. 45 vy ys yy n Ursee Majoris F. . .. 0954
HB..oovviiiinn 0'871 + 0083 4 towards red | o'og8
June 28. 16. 40 M 1 275 | y Urse Majoris F. ... 0'834
HB.ioiiviiivinne, 0790 + 0044 1 towards red | 0133
17. © ' - ’s v Ursee Majoris F. ... 0'816
< . 0769 + o047 } towards red | 0133
June 28. 17. 25 M 1 275 | ® Urse Majoris F ... 0340
Hp............... 0228 + o112 4 towards red | 0'133
17. 45 sy ’s s d Urse Majoris F ... 0262
Hp..... e e o180 + 0'082 2 towards red | 0133
June 28.18. 10 M 1 275 | ¢ Urse Majoris F. ... 0'581
Hp........... AN 0'409 + o172 2 towards red | 0133
18. 25 - ) sy ¢ Urse Majoris F' . 0°509
= O N 0'372 + 0137 £ towards red | 0'133
July 7.17.40 we 1 275 |y Boitis F .....v.s, 0220
Hp..ooovvvnt oo 0293 — 0073 1 towards blue | 0’124
17. 50 ’s . . v Bodtis F,..... 0155
L - 0'339 — o184 § towards blue | 0’124
July 13.17.35 we 1 275 | B Libre F.......... 0'343
Hp........ creneen 0542 + o199 2 towards red | o'200
17. 50 ys . ys BLibreF.......... 0°448
HB . ovviviniinan, 0'585 + 0137 1 towards red | o200
July 13.19. 10 M 1 276 | « Ophiuchi F ...... . 0362 .
5 O 0428 — o066 4 towards blue | 0136
19. 30 . s sy e Ophiuchi F ..... .. 0402
D I T 0426 — o024 o towards blue | 0136
July 13.19. 45 M. 1 276 | S Aquile F ........ 0255
_ Hp....oooooovill. 0'363 — o'108 1 towards blue | 0136
10. 55 . ys ys ZAquile F......... 0288
Hpe...oovviviiiin 0352 — 0064 1 towards blue | 0’136
July 15. 20. 40 M 1 276 | dAquileF......... 0602
- Hp......oooiii 0548 + o054 4 towards red | 0136
20. 55 ' ys 'y dAquile F......... 0624
HB.......... ceven 0551 4- 0073 4 towards red | 0'136
July 20.19.55 | wm | 1 275 |« Aquile B ........ 0826
; HR....ooooviviit 0'849 — 0'023 4%y towards blue | o140
20. 10 P A 'y aAquile F ........ 0'896
‘ i HB.......... e 0'934 — 0038 1 towards blue | o'140
20. 20 I aAquile I ........ 0888
: ! HB.....ovvvvivt. 0'935 — 0'047 1 towards blue | o'140
20. 30 I P e Aquile ¥......... 0'goz
l Hp.....ooovvviin 0933 — 0031 1 towards blue | o'140
The day specified in the first column is the Solur day in ordinary astronomical reckoning ; the hours aad minutes are those of Greenwich
Sidereal Time.
June 28 and July 7. The pointer conted with Balmain’s luminous paint was used.

July 15--29. The field was illuminated by means of o phosphorescent diaphragm conted with Balmain’s luminous paint.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 37
- Barth’s Concluded Motion of Star
| Motion in in Miles per Second.
Miles per ‘ Weight. REMARKS.
Second. Measured. Estimated.
\ ——— e e
+ 99 + 72 +11°4 ‘ Definition fair.
[
|
+102 i +142 +252 | 3 Definition good. Star-line mch fainter and less distinet than those in e and § Ursa
! Majoris.
3
+ 94 | + 44 +118 | 3 | Definition fairly good. Illuminated pointer used.
3
+ 86 +20°8 +295 ' | Definition moderate.
1
o l . .
+ 9° +351 +49'3 Definition poor for the first but fair for the second ohservation.
3
+11°6 —50'5 —532 ' | Illuminated pointer used.
1
+158 +350 +3r10 ! Spectrum watery,  Star-line faint but sharp.
1
+ 7'9 —21°5 —196 2 | Definition fair.
2
+ 14 —27°4 —23'8 3 | Definition fairly good.
5 .
1 . .
+ o5 +187 +17°4 2 | Definition poor and spectrum very faint.
3
2
' .5 2
— 04 —100 —136
4
4
The veloeity of light has been taken as 186 66o miles per second, and the distance of the Sun as 2 230 000 miles.
The sign + denotes recession ; — approach.
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38 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1880, Number| Reading Displacement. Width
Greenwich g of of Obj a Micrometer of
. o ® | Half- | Position jects compared. . Estimated in Terms .
Sidereal Time. 2 | Pris Cirel Readings. Measured. of the Breadth of the| Slit.
3 risms. trele. Comparison Line.
d h m (<] r r r
July 20. 21. 0 M 1 275 a Delphini F........ 0692
H........... orue 0668 + o'o24 1 towardsred |o'140
21. 20 ’ . s a Delphini F........ 0763
Hp.......... cieen 0'649 + o114 + towards red | o'140
July 29.19. © M 1 275 a Ophiuchi F ....... 0°582
Hp............ . 0528 + o054 1 towards red |o'170
19.15 ’9 ys ys a Ophlucln I‘ . 0668
HB. creesasens 0554 + o114 £ towards red |o°170
July 29.19.35 M 1 275 aLlyreF ......... . 0665
HB ooviviiviienns 0768 — o0'103 1 towards blue |o°170
19. 45 . ys 'y alyrea F .......... 0638
Hp............. .. 0'669 — 0°031 1 towards blue |o'170
July 29. 19.55 M 2 275 aLyre F .. iovnns 0°9og
HBvooooiaiiaole 1132 ¢ — 0223 1 towards blue |o'170
20. 10 ' ’s s aLyre F ..... 1'003
Boveuunn Ceeeenes 1164 — 0161 1 towards blue |o'170
July 2q.20.40 M 1 275 3CygniF [/.......0s 0'522
8 - T 0684 — 0162 4 towards blue |o'170
21. © 'y e ’s 0CygniF .......... 0699
- 0735 — 0036 1 towards blue | o170
Sept. 3. 20. 40 M 1 95 « Ophiuchi F ....... 0367
Hp......oooveet . 0'179 + o188 % towards red |o0'154
21. © . s . a OphlucluF 0281
- N . 0°203 + 0078 4 towards red |o'154
Sept. 3.21.25 M 1 g5 alyre Fo......... . 0322
; Hp...... caseenses 0392 — 0’070 L towards blue |o'154
21. 45 ’s ’s . alyre Fooovooi.... 0327
D O 0383 — 0056 1 towards blue |o'154
Sept. 3.22. 5 M 1 95 3CygniF ... veunnes 0480
Hp...........0 . 0484 — 0004 Coincident 0154
22.25 ’s ys ’y B(vgml‘.......... 0323
D I . 0440 — 0123 1 towards blue |o'154
Sept. 3.23. o M 1 95 aPegasiF .. ... cees 0°246
HB . oooviiiiinn. 0'314 — 0068 1 towards blue | o154
23. 20 ’s . . aPegasiF.......... 0267
HB......... ceeens 0360 — 0'093 L towards bluc | o"154
Sept. 4.11.35 M 1 95 Sky Fooooviiinne, 0’192
HB...... Ceeeeiaas 0’199 — 0'007 0'154
11.37 ) )y 'y Sky Fveveeiiinnens 0222
HB......... cerenn 0213 + oroog o'154
11.40 LR) I X) tR) Sky F eesssee sese e 0°207
. Hp ..ot 0'228 — 0'021 0'154
11. 40 ’s ’y s Sky F ool .. 0225
He...oooovoiivi 0229 — 0'004 0154
11,45 s ) I _SkyF ..... Cireceen 0218
0 N 0°210 4+ 0008 0154
Sept. 13.21. o M 1 96 B Draconis &, ..... . o105
Mgy.oooviioieniiin, 0208 + o103 % towards red | o0'082
21.25 . . ys B Draconis b eeeinn 0067
Mgy ooveiiinnonn, o208 t o141 4 towards red | o'o82
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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uw AT THE Rovain OPSERVATORY, GREENWICH, IN THE YEAR 1880. 39
o
b
r
E: Earth’s Concluded Motion of Star
gl Motion in in Miles per Second.
| i D X
S| Miles per - |Weight. REMARKS.
1
E—o': Second. Measured. | Estimated.
‘ | l
|
' L - .
— 44 + 253 + 243 2 Definition poor and spectrum very faint.
I
b
5 : . 3 -
+ 105 4 g9 |+ 16 ! Definition fairly good.
f 3
!
1
, 7
+ 34— 237 | — 2072 * | Definition fairly good.
4
+ 34 ~ 158 | — 117 4
4
. . - LI . . ; . .
— 1o | — 290 | — 276 l Star-line very broad and dark, and diftused. It was very difficult to bisect.
-
1
+ 145 + 257 | + 242 2 | Definition bad, spectrum tremulous. Star-line very diffused.
$
3 . e
+ 73 | — 264 | — 282 Definition bad, spectrum tremulous.
3
4+ 36 — 228 | — 213 $ | Definition poor, spectrum faint.
1
2
— 29 - 215 | — 20%g I | Definition poor.
1
!
— 0‘9 {
+ 45 + 405 + 322 ' | Delinition poor, spectrum watery, star-lines very faint.
1

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 9z 259 000 wiies.

The sign + denotes recession; — approach.
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40 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Number| Readi : Displacement.
Date, 1880, Number| Reading . isplacemen Width
Greenwich o of of 4 Micrometer of
v g i Objects compared. . Tistimated in Terms
£ Half- | Posit ) ! : ! stimate '
Sidereal Time. 3 .'1 0‘51 lon Readings, Measured. of the Breadth of the | Slit.
8 Prisms.| Cirele. Comparison Line.
d h m o ! r r r
Sept. 13. 21, 45 M 1 g6 v Draconis bi........ 0242
Mg, ....... RPN 0213 — 0'029 1 towards blue | o'082
21.55 ys ys 'y v Draconis ;. ....v.. 0°209 L
Mg oiieiininenne. 0°204 — 0'005 Coincident 0082
Sept. 13. 22. 20 M 1 96 n Draconis b, ....... 0268
; Mg .oovovnnnn e 0347 + o0'079 2 towards red | o'082
22.35 ys ys sy n Draconis 6, ..... . 0'322
Mo, coivinntn eee 0366 + o'044 L towards red | o082
Sept. 13.23. o M 1 96 B Urse Minoris b, cee o522
Mg, ........ .. 0'645 + o123 3 towards red | 0’082
23. 25 . Yy 5s B Ursm \Imous 1) e 0606
Mg, ....... e 0663 + o005y 1 towards red | o082
Sept. 15. g. 8 M 1 96 Sky by «oviiviiin. o'108
Mg, covvviiiiiennnn o114 + 0’006 o082
9. 12 ys . s, Sky by voivniiiann, o'124
Mg cviennnn. e o'11g — 0003 0082
9-15 s > ’s Sky b, vovivinnn... . o101
Mg, ..oovnnt R 0093 — 0'008 0'082
9. 20 ys ys ys Sky b, covviiiinnn.. 0’102
Mg, coviiiien 0’102 0°000 o082
9.23 o0 e ) Sky b, ........ o'107
; Mg, ciieiiieanennn o108 + ocol o'082
|
Sept. 20.21. © N 1 96 n Draconis &,........ 1'096
Mgy oo .. 0997 — c'oy9 # towards blue | 0'151
21. 10 s s 5 n Draconis &,........ 1'065
; Mg, ..ooviinl oo 0°949 — o116 3 towards blue | ¢'151
21.20 'y ] ’s IR n DldCOnlS 1)1 ........ 0'978
Mg, coiiiiinn, 0'943 — 0'035 1 towards blue | c'151
Sept. 20. 21. 40 o 1 96 BCygnidy...o...... 0666
5 Mg, .....oovviviit c681 + oo1d oy towards red | 0'151
22. 10 T B ’5 B Cygni 1)1. ......... 0'650 ;
Mg, covniiiine. 0661 + o011 Sy towards red | 0151
22.45 ’s ’s »s | BCygnid . ......... 0623
Mg, oo, 0662 + o0'039g & towards red | 0'151
Sept. 27. 20. 35 M i 1 95 B Draconis b, ....... 0565
; \ Mg, .o.oovvvnn I 0°495 + o'070 4 towards red | o125
20. 50 . s 'y B Dracoms /R 0'712
Mg, ........... e 0'568 + 0144 % towards red | o'125
21. 5 s 3 s B Draconis b,........ 0°566
‘ Mg, ...... e . 0550 + o016 & towards red | o'125
21.15 vl s Yy A Draconis b, ....... 0516
; Mg, ..ot 0492 + o024 4%y towards red | o'125
1
Sept. 27. 21. 50 Mo 1 95 £ Draconis &,........ 0’595
i Mg, coviviviiiin, 0'563 + 0032 & towards red | o125
22.20 vy i Vs £ Draconis &,....... . o612
Mg, ....... e 0583 + o029 L towards red | o125
Sept. 27.23. o M 1 95 n Pegasi b.......... 0780
: Mg, coviviiiinnnn.. 0818 — 0'038 1 towards blue | 0125
23. 20 R v n Pegasi b, ......... o810
Mg, ..... e o812 — 0'002 Coincident 0125
The day specified in the first column is the Solar Day in ordinary astr onomxc.xl reckoning; the hours and minutes are those of Greenwich
Sidereal Time.
September 27. I'rom this date the ficld was illuminated by means of the phosphorescent diaphragm coated with Balmain’s luminous paint.
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| AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 417
1
1
=
J ’
o Earth’s Concluded Motion of Star
E: Motion in in Miles per Second. .
g: Miles per Weight. REMARKS.
[V
g: Second. Measured. | Estimated.
oy
+ 47 = Iro | — 114 Star-lines distinct. Definition fair, but the spectrum rather tremulous.
2
1 . . .
+ 13 + 214 | 4+ 204 ¥ | Star-lines very faint. Definition poor, and spectrnm tremulous.
1
2
— 34 + 326 | + 316 ! | Star-lines faint. Definition poor, but spectrum fairly steady.
2
i
‘s
— o4 i
1
+ o9 — 272 — 352 . Star-lines very faint, but definition fair and spectrum steady. The faintness of the
lines made the observation difficult, and to some extent uncertain.
2
1
+10%2 - 39| — 13 .t Observations much delayed and interrupted by cloud and mist. The star, however,
2 shone out brightly at the sccond observation,  Star-lines faivly distinet, and
1 definition moderate.
2
2
+ 42 + 1772 | 4+ 187 1| Star-lines faint. Speetrum only occasionally bright. Light mist.  lmages fairly
steady.
1 )
2
+ 3o + 83| + 1ro * | Star-lines and spectrum very taint. Measures very uncertain.
3
+ 29 — 1003 | — 114 3 Spectrum very faint, and measures doubtful.
i
The velocity of light has been taken as 186 660 miles per second, and the distance of the Sum as 92 250 ooo miles,
The sign + denotes recession; — approuch.

GREENWICH OBSERVATIONS, 1880, Sk
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42 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED EROM SPECTROSCOPIC OBSERVATIONS
Number| Reading Displacement. .
Date, 1880, o of of Micrometer Wl?th
Greenwich g 3 s Objects compared. - Estimated in Terms o
Sidereal Time 3 H'alf Po.smon Readings. Measured. of the Breadth of the | g]it,
N S Prisms. | Circle. Comparison Line.
[
d h m o r T T
Sept. 27. 23. 35 M 1 95 | BPegasiby......... 0337 }
Mgz .ooniininnnnn. 1 0236 + o101 1 towards red | o125
23. 45 . ’s s BPegasi by ......... 0223
Mgg..ooviiiiisenn, o195 + 0028 1%y towards red | o125
Sept. 27. 23. 50 M 1 95 BPegasib ......... 0799
Mgy ooveenienennn. 0783 + o016 5 towards red | o'125
o 5 's ys vy B Pegasib ......... 0'833
Mg, ..cooovviinnnnn. 0791 + 0’042 1 towards red | o'125
Sept. 29. 21. 10 M 1 95 » Draconis &y, ....... 0789
Mgy ooieieiiinianns 0679 + o110 L towards red | 0133
21.55 s 5’ s n Draconis &;........ 0745
Mgy oo ivennananns 0677 + 0068 4 towards red | 0133
22. 10 ’s ys .y n Draconis &;........ 0774
Mgy ooounn. Ceerea 0683 + ougl 2 towards red | 0°133
Sept. 29. 22. 40 M 1 95 e Pegasi by.......... 0368
Mgy.eoennn.. Ceeena 0389 — 0’021 1y towards blue | 07133
23. o L) ’y ’ € Pegasi bl .......... 0'393
Mgy.eveieiiiannnn. 0'410 — 0’017 4 towards blue | 0133
Sept. 29. 23. 20 M 1 95 yCygnidy..oova.... 0668
Mgy ...... heeneaas 0663 + ©0'005 Coincident o133
23. 35 ys . ’s y Cygni by....... ces 0670
Mg, ooviviiniiinns. 0666 + o'oo4 Coincident 0133
Sept. 2q. 23. 50 M 1 95 a Cygniby.......... 0556
Mgy ovivvnnninnnn, 0603 — 0'047 1 towards blue | 0133
o. 5 " ’s s « Cygniby..o....u.. o611
Mg oovvinnnn RN 0636 — ©0'025 1y towards blue | 0133
Sept. 29. ©.35 M 1 95 B Andromeda &;..... 0643
Mg, ..oovvontn cenn 0628 + oro1b o towards red | 0133
0.45 | sy ss . B Andromede 6. ... . 0669
Mg, ..ot 0662 4+ o007 Coincident 0133
1. o ’ ) ys B Andromede b,..... 0657
Mg;......... eeenn 0652 + 0005 Coincident 0133
Sept. 29. 11. 40 M 1 95 Sky by ..ol 0'408
Mg, ..ooovvennennen 0399 + o'00g 0133
11. 43 . ys . Sky by cooeieiinnn. 0438
. Mg, .oovvvvivaen.. 0436 + o'oc2 0133
11.48 ., . ys Sky by..vviinnn... 0415
Mg, ......ooovvhh 0'444 — 0°029 0’133
11.52 - s ’s Sky by oeeivinini., 0413
Mg eeeinieinnnanns 0'412 + o001 0133
11.55 ’s ’s ,s Sky by vovivinn.. 0°413 ‘
Mgy ooviiivininnn.. 0401 + oo12 0133
Oct. 1.21.35 M 1 95 ¢ Draconis F........ 0293
Hp. ...l 0323 — 0030 L towards blue | o160
21. 50 ss >3 ys ¢ Draconis F..... 0’184
HB oooieiiiiiait. o0'301 — o117 L towards blue | o'160
Oct. 1.22.35 M 1 95 B Cassiopeiz F . ..... 0'632
HpB . .ooviviiin, 0475 + o157 + towards red | o160
22. 45 ’s . "y B Cassiopeize F ...... 0576
Hp.........% ... 0493 + 0083 ? towards red | o160
22. 55 sy - . B Cassiopeiz F ... ... o512
l | Hp....... AP 0'473 + 0039 1 towards red | o160
[ | —
"The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of (ireenwich
Sidereal Time. :
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1 AT THE ROYAL OBSERVATORY, GREENWICH, IN THFE YEAR 1880, 45
1
i
fal
|=‘_| s
! ' Earth’s Concluded Motion of Star
E, Motion in in Miles per Sccond. REMARKS
g: Miles per Weight. AT
oy 9
gl Second. Measured. ‘ Estimated. k
! |
E —ar I I |
j | !
i - . .
o420 + 217 + 232 ! | Mist clem.'mg off. Star-lines seen much better than those of # Draconis and
! 7 Pegasi.
1 ‘ °
| ‘
o4 201 + 86 + 106 ! | The &, line in this star is not so dark as b4, but is, perhaps, more easily isolated.
: |
l i
|
!
:
+ o3 + 361 + 392 y E The spectrum and the star‘-linps were faint, but the star was seen well for a moment
: during the first observation.
1
l
i
L+ 102 — 172 — 190 I | The lines in this star are sharp, dark, and distinct, but the spectrum was so
’ i tremulous and faint that bisection was difficult.
! 1
+ 69 — B — 69 2 1 Spectrum faint and tremulous.
|
2 |
— %
i
+ 51 — 184 — 209 2 | Spectrum fairly bright but tremulous, and star-lines faint and indistinet.
, |
3
— 6 + 93 + 89 3 1 Star-lines dark and sharp. Definition fair.
2 |
°
|
{
1
| - oy
: i
+ 15 — 237 — 270 1 Spectrum faint but steady. Star-line diffused. No central condensation.
1
2
— 47 + 324 + 409 . Definition fair. Star-line diftused. Spectrum faint but steady.
~ o]
2

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 92 230 000 wmiles.

The sign + denotes recession; — approach.
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44 MOTION OF STARS IN THE LINE oF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1880, | Number Rcud‘iug . ! Displacement. Width
) . . of of . Micrometer | ¢
'Gmenwu.:h \ g Half.  Position l Objects compared. Readings. ! Estimated in Terms o-
Sidercal Time. 3 ) . ! Measured. of the Breadth of the | Slit.
‘ 2 Prisms.  Cirele. i | Comparison Line,
a b om ‘ . o . . . r v r
Oct.  1.23.15 g 1 95 | y Cassiopeim F...... 0°508
: ; HB...oovvevvvnn. o504 + o004 Coincident o'160
23. 25 , T v Cassiopeie I ... ... 0438
HB....ooovivnt 0543 — 0'105 1 towards blue | o160
23. 35 \ - i ,, 1y Cassiopeie I .. .... 0°440
i D ¢ O 0537 - 0'097 2 towards blue | o160
23. 40 ys ys ’ ’ v Cassiopeie F ... ... 0474
‘ Hpf oot 0542 — 0068 4 towards blue | o160
Oct. 29.23.54 M 1 |13370. 3o'| Jupiter L I ........ 0881
“ | Jupiter ILF ....... 0°962 + o081 o'110
0. 9 ys yy | ., {Jupiter ILTF ....... 0869
‘ | Jupiter . ¥ .. ..... . 0849 + o020 o110
0. 24 . ys 1 sy Jupiter LE Lo.oLLL. 0851
‘ ; Jupiter ILF ....... 0°963 + o112 o'110
0. 34 R N ! Jupiter IL ¥ ....... 0930
; ; P Jupiter LI ..., 0'gol + o029 o110
0.39 | . v | sy | Jupiter ILF ....... 0'943
’ i Jupiter LEF ...ooo.. 0'898 + 0045 o110
Oct. 29. 0.59 @ M 1 |337° 30| Jupiter L. &y ........ 0'309
| Jupiter IL &, ....... 0335 + o026 0'110
L5 |, ye 1 sy Jupiter IL. &, ....... 0'409
! | Jupiter L &, . .... . 0354 + 0055 o110
1.20 |, ys ’s Jupiter L. o, .o .0tts 0432
| Jupiter I1. 0y ....... 0'425 — o'007 o'110
.35 |, vy v | Jupiter IL. &y ....... 0484
i Jupiter L. &y ....... . 0472 + o012 o110
1. 43 ' v s . Jupiter L. b, ........ 0448 :
i Jupiter IL &, ....... 0567 + o119 o110
Nov. 8.22.15 | 1 g6 | ¢Draconis F ....... 0°402
; Hp.......... ceenn 0273 — o'129 2 towards blue | o'141
22.35 | ,, sy s ¢ Draconis F ....... 0364
3 HB...ovvvvviiin. 0321 — 0043 1 towards blue | o141
1
Nov. 8.22.55 | m 1 96 3CygniF.......... 0078
1 HB..oovveiioiin, 0*062 — 0'016 Coincident 0'141
23. 5 |, . ’s 3CygniF.......... 0'044
‘ Hp.......ooat o'ob1 -+ o017 Coincident 0’141
23.15 ', Y 5 3Cygni Fo.oooou.l. 0'049
: HB..o.vvvveet. . o089 + o'o40 1 towards red | o'141
23.30 =, ’s ys 3CyeniFo..ooo.t. 0'048
" D 0041 — 0007 Coincident 0141
|
Nov. 8. o. 5 , ™ 1 96 « Andromede I¥ . . ... 1'o1t
\ L 0'gb2 — 0’059 1 towards blue | o141
c.20 | ,, ys ’s a Andromede F .. ... 1'101
| HB.....oovvvinn 0'994 — 0107 2 towards blue | o141
Nov. 8. 0.55 1 96 aPersei F'ouo..oo... . 0685
‘ HB..oooviiiiiin, o760 + 0'075 1 towards red 0141
1. 10 )y ’s . aPersei F.......... 0'680
HB.......ooooitt 0764 + 0084 1 towards red 0141
1.25 ., s Yy a Persel F', . ..... e 0722
: L 0785 + 0063 1 towards red 0'141
1
Nov. 17. 1. © W 1 340 | yTPegasil .. ... ..., 0797
‘ Hp........ooo00 0'729 — 0068 1 towards blue ?
1.156 |, ) - yPegasi ¥ ......... 0485
; Hp....o.oooo 0455 — 0030 1% towards blue | o150
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes aie those of Greenwich
Sidereal Time.
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AT THE RovAL OBSERVATORY, GREENWICH, IN THE YEAR 1880,

<
H
' 45
[in
o
o
. o y
: Harth’s Concluded Motion of Star {
g Motion in in Miles per Second.
g’ Miles per Weight. REMARKS.
[V S
go, Second. Measured. | Estimated. |
1
— 66 — 182 — 230 3 | The F line is bright in this star, and often beautifully shown, looking at times quite
3 brilliant on the background of the continuous spectrum. It is not a sharp line,
but fairly broad and ill-defined at the edges, though with bright central con-
2 densation. Definition often good, always fair. Image steady.
Relative motion in the line of sight of points near the East and West limbs of
1 Jupiter, as deduced from the relative displacements of the F and 4 lines.
The point measured was in each case as nearly as possible 14" from the limb. The
I slit was just 1” in width, and the edge nearer the limb was 1" from it.
+ 174 The slit was placed accurately in the focus of the object-glass.
1 | A convex cylindrical lens was used in front of the slit, with its axis perpendicular
to the slit. The F and & lines were easy to measure in the center of the disk, but
1 the faintness of the limb made it difficult to measure them there. Still there was
an evident displacement as between the two limbs, and even between the limh
1 and the center a displacement could be detected with a little trouble.
Computed relative motion = 29°2 miles per second.
L
1
2
+ 151 1
2
1
2
H
1 . -
- 112 — 205 — 186 Spectrum faint, star-line diffused.
2
3
+ 81 - 60 —~ 66 8 Spectrum faint ; line diffused ; much mist. Images very steady.
. .
2
+ g5 — 370 — 354 2 | Images steady, but spectrum faint. .
4
2
— 38 + 262 + 26'5 , | Spectrum faint, and line diffused. Much mist, but images very steady.
2
+ 13'8 — 286 — 207 ! F line in the star narrow and sharp.
1

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 9 250 coo miles.

The sign + denotes recession ; — approach.
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46 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS

. I ; i
Date, 1880, Number| Reading . i Displacement. Width |
G ich r of of . Micrometer | ; L of
. rreenwuf E Half- | Position Objects compared. Readings. Estimated in Terms o
Sidereal Time. & . . ! Measured. of the Breadth of the | Slit. ]
3 Prisms. |  Circle. i Comparison Line. |
_ | ‘
d h m o r v v
Nov. 17. 1.40 we 1 340 | B ArietisF......... 0°700 :
HB...ooovviien 0530 . — o170 o'150
1. 50 . ys ys B Arietis F....... .. 0612 :
HB.....oovene .. 0532 — o080 } towards blue | o'150
2. 5 5 . . B Arietis F......... o570 |
Heg......... ceens 0542 — 0028 1 towards blue | o150
Nov. 17. 2.20 wc 1 340 | a Piscium F ........ 0625
HB......... ceeaes o570 — 0'055 k towards blue | o'150
2. 30 ’s ', ys a Piscium F ........ 0580
Hp.....coevvtn .. 0530 — o050 o150
Nov. 17. 2.55 wce 1 340 |BPerseiF ......... 0205
HB...ooovvivien. 0153 — 0052 1 towards blue | o'150
3. 5 ys . 5y BPersei F ......... 0'535
HB civiiineennnnn. 0405 — 0130 2 towards blue | o150
Nov. 18. M 1 340 | SkyF .......o.uee. 0980
L 1 0°959 — o021 o150
vy ., . Sky F ..oovvvein.t. 0'052
HB...ovovevviiinn. 0°948 — 0'004 o'150
’9 ’y ’) SkyF..... ........ 0°'909
L 0'936 + o027 o150
’s . s Sky F cooveiinnntn. 0949
Heg........... 0978 + oro29 o150
’s ,s ys Sky F ooviinnnnnnn. 0'gI2
Hp......... cevans 0'9o03 — 0°009 o'150
Nov. 20.23. o M 1 276 | £Cygnidy...u...... 1007
o A 0977 — 0030 1o towards blue | o119
23.15 ’y s 'X) BCygm bl....‘-..... 1'043 .
Mg i 0'992 — 0051 + towards blue | o119
23. 30 ys vy sy | BCygnidy.......... 0966
Mgy .oovvvinninnnn, . 0964 — 0°002 Coincident o119
Nov. 20. o. 5 M 1 276 | ¢Cygnidy........ . 1°138
S 1'074 — 0064 # towards blue | o'119
o.30 ’s . . ¢Cygniby..ocve.... 1°095 ’
Mg, ...ooovvvit 1°052 i — 0°'043 1 towards blue | o119
Nov. 20. 1. 5 M 1 276 | By Cepheid, ........ 0°493
Mg, ........ N 0675 + o182 3 towards red | o'119
1.35 sy ’y ’y ! Bz Cephei bl cesetonn 0'505
Mgy ooviniiinnnn.. 0683 + o178 % towards red | o'119g
1. 40 ys - ys By Cephei d; ........ 0°583
Mgy ooieeennnnnnn., 0677 + o094 2 towardsred | o'Ilg
Nov. 20. 2. o M 1 276 | « Cassiopeie &,...... o015
Mgy .oovviennnnnn.. 0'193 + o178 2 towards red | o119
2.15 ys ’s ys « Cassiopei® b;...... 0'975
Mg, ..ovvvivennnnn. 1'068 + o0g3 2 towards red o119
Nov. 20. 2.35 M 1 276 | a Arietis by ......... 0'978
Mgy oovieeniiennnn. 0909 — 0°069 1 towards blue | o119
Nov. 21. 1.45 we 1 275 |« Cephei F......... 0732
Hp............ eeo| 0’950 — 0218 # towards blue | o'150
2.25 LR sy ’ aCepheiF...'...... 0'575
HB..ooiiviiiain, 0'825 — 0250 3 towards blue | o150
The day specified in the first column is the Solar Day in ordinary astronomical reckoning; the hours and minutes are those of Greenwich
Sidereal Time.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 47

Earth’s Concluded Motion of Star

Motion in in Miles per Second. .

Milesper | |Weht REMARKS.

Second. Measured. ‘ Estimated. !
2

- 79 —201 | — 1271 . | Fline in the star strong and broad, about three times as broad as the H 8 line.
2
1

+ 87 — 248 — 316 F line in the star narrow and sharp.
%

= 2 N . .

+ 09 — 241 —29'5 F line in the star strong, sharp, and twice as broad as the H 3 line.

1
+ 13

1

+ 10°8 — 231 — 223 , | Star-lines faint.
1

— 130 — 67 — 188 p Star spectrum faint and lines indistinct.
4

]

+ 2%7 + 5341 + 53-8 ¢ | Spectrum faint, star-line indistinet.
1

+ 5o + 3711 + 42'7 !
3

+ 73 — 328 — 338 3

+ 51 — 759 — 486 ' | Star-line strong, sharp, and twice the breadth of the H 3 line.
I

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 92 250 000 miles.
The sign + denotes recession; — approach.
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48 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Number| Readin Displacement [

Date, 1880, € _ P ' | Width
Greenwich E: Hoff (ff' Objects compared. MlcrOl.llete!’ Estimated in Terms of
Sidereal Time. g 'a ) Po‘smon Readings. Measured. of the Breadth of the | Slit.

8 Prisms.| Circle. | Comparison Line.
T
d h m o ! T r r
Nov. 21. 2.5%0 we 1 275 | y Cassiopeie F ...... 0270
HB......evl .t e 0'438 — 0168 4 towards blue | o150
3. o . - vs v Cassiopeie F...... 0365
Hp............. .. 0540 — o175 % towards blue | o'150
Nov. 25. 2.25 wce 1 275 | aPegasiF.......... 0472
= 0'696 — 0224 % towards blue | o150
2. 30 ys sy . o Pegasi F........ .. 0535
HB...... Ceeees e 0721 — o186 1 towards blue | o150
Nov. 27.22.25 M 1 275 |aLyre F .......... 1'109
5 0991 — o118 1 towards blue | o159
22,30 . v 'y aLlyre F .. ..co0n.. 1°068
Hp..... crireieenan 0'997 — 0'071 1 towards blue | o159
22. 40 Yy 5y - aLlyre ¥ .......... 1'074 :
HA....... cereenes 0989 — 0°085 } towards blue | o159 |
Nov. 27. o. 5 M 1 275 |y LyreF .......... o012 !
HB..... N 0073 + o061 1 towards red 0'159}
©.20 ’9 D) ) yLyre ¥ .......... o015 ‘
Hp........... e 0061 + 0'046 1 towards red | o159
Nov. 27. o. 40 M 1 275 | @ PegasiF ..,...... 0°425
HB.......... ceees 0306 — o'119 1 towards blue | o159
0. 45 ’s ’s sy | aPegasiF ......... 0408
HB...ooovvvvvine. 0337 — 0071 3 towards blue | o'159
o.50 9y ’9 ’9 a Pegasi F....... .. 0'342 i
Hp.oooovooioiiiat, o307 — 0'035 1 towards blue 0'159i
1. o ” LR ’ aPegasi F.oo....... 0'412 :
Hp......... e 0°346 — 0066 1 towards blue | o159
Nov. 27. 1.15 M 1 275 |y PegasiF.......... 0509
Hp............... 0358 — 0151 1 towards blue | o159
1.25 [R] [X) IX) b4 Pega.si | 0’478
HB.......ovevl . 0342 — 0136 1 towards blue | o159
1.30 . ' ’s yPegasiF.......... o515
Hp...oooiell 0347 — o168 £ towards blue | o159
Nov. 27. 1.45 M 1 275 | « Piscium F ........ 0509
Hp. ..ol 0'424 — 0085 4 towards blue | o'159
2. © [X) IR ) a Piscium F........ 0'4.85
Hp....o.oooool 0421 — 0064 4 towards blue | o'159
2. 10 ” ys - a Piscium F ........ 0522
Hp..........ooll. 0°456 — '0°066 4 towards blue | o159
Nov. 28. 1.30 we 1 275 aPersei F..... e 0032
HB............... 0'077 + o0'045 1 towards red | o'150
Nov. 29. M 1 275 | Sky F........... .. 0'932
N 0942 + oolo 0’150
IX) IX) 9 SkyF .......... oo 0'934
HB....ooovvie. .t 0'951 + o017 o150
l I ) LX) Sk)’F..........e.. 0’956
i L o'go8 — 0048 o150
[ L] LX] Sky F....... EEEEE) 0873
l Hp............... 0°go2 + o029 o'150
R ) - Sky F....... e 0933
' HB.....ooooa.tt. . 0'g16 — o017 . o'150
1
| |
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880.° 49
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ﬁ

|
Earth’s Concluded Motion of Star

Motion in in Miles per Second. . ’
Miles per Weight. REMARKS.

Second. Measured. | Estimated.

+ 38 — 553 — 359 2 The F line in this star is bright, and equal in breadthto the H 3 line. Definition bad.

East wind.

+170 — 771 — 514 I | Star-line strong, fairly sharp, and half as broad again as the H j line.

+ 55 - 331 — 400

+ 76 + 86 | + 163 Star-line broad and fuzzy.

+17°2 - 399 | — boo

+157 - 616 | — 635

4115 - 332 — 434 ) Spectrum faint and smr-lipe ill-defined.

+ 19 + 117 + 153 1

The velocity of lig‘hi has boon talken as 186 66o miles per sccond, and the distance of the Sun as 92 250 000 miles,
' The sign -+ donotes recession; — approach,

GrinNwIon ORSERVATIONS, 1880
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50 CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC¢ OBSERVATIONS

CoLrLectep Rusurts for MoTioNs of Stars in the line of Sight, from SpEcrROSCOPIC OBSERVATIONS made at the RovaL
OBSERVATORY, GREENWICH, in the Year 188o.
(F for the Star or Planet is compared with Hg of Hydrogen, and by, b, b, with Mg;, Mg,, Mg, of Magnesium.)
(+ denotes Recession; — Approach.)
| }“5"‘1 ‘“‘5 | Concluded Motion of St
5 .5 L4 . . . Earth’s Motion oncluded Motion ot Brar.
Date. & ! S & 'Eo 2 g %)is:(t:iou Wxsd1§1 of Line. | in Miles per
2 | B2 | & | Er G : Second. A 1 Estimated
S ‘ = 1 Z l easured. stimated.
o ANDROMED.E.
H o . r
1880, November 8 M i 2 6 1 96 ‘ 0141 F + 95 — 370 — 354
B CASSIOPELE.
1880, October 1 M ; 3 7 1 95 o160 F - 47 + 324 4+ 4079
v Prgasi.
!
1880, November 17 | wc 2 2 1 340 o'150 F + 138 — 286 — 207
27 M 3 12 1 275 0°159 K + 157 — 616 — 635
a CASSIOPEIZ.
1880, February 21 | M 2 5 1 186 0'086 b, + 115 + o2 + 19
November 20 | M 2 4 1 276 o119 b, + 50 + 3711 + 427
v CASSIOPELE.
1880, October 1 M 4 9 1 95 o160 F — 66 — 182 — 230
November 21 | we 2 3 1 275 o150 F 4+ 38 — 553 — 359
B ANDROMED .
1880, September 29 | M | 3 9 1 95 0133 b — 60 + 93 + 89
B ARIETIS.
; \ ! 1
1880, November 17 | wo | 3 .6 11 340 o'150 " F — 79 — 2071 | — 121
} | ‘ '
a Piscium.
|
1880, November 17 | wc 2 I | 340 o150 F + 87 — 248 — 316
27 | M 3 6 1 275 o159 ¥ + 115 ~ 332 — 434
v ANDROMED.E.
1880, February 21 M 2 i 6 | 1 ’ 186 0086 b, + 155 — 343 - 314
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= AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 57
~
L
o S5 ]
Q,: g \ - E [ g 24 | Position Width of Tarth’s Motion Concluded Motion of Star.
o Date. gl 281 = 2@ . : Line. in Miles per S - .
L ‘ g 8o & £ & Circle. Slit, Second
E: 5 k »2” ] é 7’:9'( ’ | Measured.  Estimated.
B
1
O\
00 a ARIETIS.
£
o r
1880, Novemher 20 M 1 3 1 276 0’119 by + 73 —  32'8 — 338
B PERSEI
1880, November 17 | wc 2 3 1 ' 340 o150 F + ob - 241 — 295
« PERSEIL
1880, November 8 M 3 6 1 96 0141 F ! — 38 ‘ + 262 + 265
28 | we 1 I 275 o150 F ' + 19 l + 117 + 153
| g
¢ PERSEIL
‘ 1 B | | ]
1880, February 17 M 2 1|1 276 o'rgo | b + 124 — 404 | — 495
a Taurt (Aldebaran).
| l
1880, January 26 M 2 4 1 273 o160 | ? + 160 + 224 + 3ot
« AvricE (Capella).
1880, January 26 | M | ' 2 6 1 275 ; o160 ! by ’ + 126 + 177 + 195
! |
B Orionis (Rigel).
1880, January 30 | M 2 6 ‘ 1 276 0'168 F + 133 + 132 + 73
March 13 M2 4 1 276 0’125 F + 157 + 134 + 12°8
B8 TavRL
‘ 1
1880, January 30 | M 2 6 | 1 276 c'168 F + 143 — 84 1 — g7
March 15 M 2 8 | 1 286 0’120 ¥ + 185 — 271 — 291
v ORIONIS,
1880, January  3c M 4 8 1 276 0168 F I + 141 —- 1 + o3
March 17 M 2 2 1 286 0120 F ' 4 175 - 3y — 71
3 ORIONIS,
' !
1880, January 3o M 2 2 1 276 o168 I* + 132 — 20 | = o038
March 13 M } 3 3 1 276 o125 F + 1 — 181 ! — 157 1
| .
5G 2

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1882GOAMM..42F...1A

FI8B2GOAMM.. 42F "~ AA

52  CoLLEcTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

| - 8 8 s, orth? : Concluded Motion of Star.
Date BB F = ks & | Dosition Width of Line L?;tmlxoﬁ?
* g éﬁ ,%D EPE Circle. Slit. . Second. iy a Betimated
3 Z B Z easured. su‘na .
& ORIONIS.
o T
1880, January 30 | M 3 6 1 276 0'168 F + 12°9 —~ 376 — 369
March 17 M 4 4 1 286 0120 F + 16°8 — 319 — 276
¢ ORIONIS,
1880, January 30 | M 3 } 3 ‘ 1 276 0'168 F + 126 + 73 + 46
March 17 | M 2 | 2 % 1 286 0120 F + 167 - 03 — o9
| | |
« ORIONIS.
1880, January 3o | M 2 2 1 276 0168 F + 11°4 + 42 + 36
March 13 | M 2 1 276 0125 F + 156 - 68 - 53
|
a ORIONIS,
1880, January 26 | M l 2 { 4 1 275 \ o160 b, + 115 I + 246 + 20
| l
B Avuricz.
| ! !
1880, March 13 | M 2 2 1 276 | o125 F + 172 - 111 | - 95
April 8 | M 2 8 1 277 | 0'130 F + 159 - 1271 — 6
| | I
v GEMINORUM.
! ! l |
1880, February 10 2 I 1 276 | 0205 | F + 130 + 188 | 4+ 236
March 15 m2 8 1 286 | o120 l F + 181 — 28 ‘ + 13
\ |
a Canis MaJorrs (Sirius).
|
1880, January 3o ’ M 4 2 ’ 8 ‘ 1 j 276 ‘ 0168 F ( + 69 ' + 282 | + 300
30 I 3! 12 b2 276 0168 F . 4+ 69 | 4+ 270 | + 226
March 19 ‘jnj 2 i 8 l 2 o278 0’107 P +o13g + 3 | + 58
<24 M 3 1 9 2 0 277 o114 } F i 4+ 4 + 16 | + 61
! | j . i i
3 Canis MiNoxis.
1880, March 17 ‘ M \ 3 3 1 286 0’120 r + 166 ‘ — 144 ‘ — 146
a* GEMINORUM ( Castor).
— : ' I \
1880, March 24 M 2 4 { 2 277 ( o114 \ F + 176 \ 0o — 10
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 53
. K 3 8 l SEN : Concluded Motion of Star
D 1 5% | % | 85 | Position | Widthot | arths Motion : '
ate. § _g g ® ,g ;E Cirele. Slit. Line. mégé(ft?dper
5| & = g :Z ' Mecasured. Estimated.
« CaNis MiNoris (Procyon).
o r
1880, March 19 M 2 8 2 275 o'107 F + 162 + 30 + 8o
24 M 2 10 2 277 o114 F + 167 + 71 + 6o
B GemiNorUM (Pollux).
1880, January 26 | M 2 6 1 275 o'160 l b, + 43 , — 395 ‘ — 431
o HYDRZ.
1880, February 21 M 2 3 1 186 ‘ 0’086 \ b, + 22 + 356 + 367
¢ LEONIS.
I
1880, February 17 M 2 2 1 276 II 0’140 b, + 31 — 51 - 31
21 M 2 | 3 1 186 | 0'086 b, + 44 - 11 — 079
1 ‘ |
a LeoNis (Regulus).
| | |
1880, March 17 M 2 7 1 286 | o'120 F I o4+ g9u + 175 + 148
I | i | .
v LEoNis.
1880, February 17 | ™ 2 ‘ 3 [ 1 ‘ 276 \ 0’140 ‘ b, ! + 03 t — 433 * —. 402
| | | | | i |
B Ursa MAJORIs,
1880, April 8 | M ' 2 4 1 277 o130 F + 1114 oo i + 35
May 22 M ‘ 2 2 1 275 0'08g F + 1272 + 1279 | 4+ 117
. | |
« Urs:e MAJORIS.
| | ] | |
1880, February 21 | M 2 Y 2 1 | 186 l 0'086 by | 4+ 40 — 40 | — 4o
8 Lronis.
1880, March 17 | M 2 8 1 286 0'120 F + 56 - 4 ‘ — 332
May 15 | o 2 6 1 275 0168 ¥ + 169 — 187 | — 108
6 Lronis.
| | |
1880, March 17 M 3 2 | 1 I 286 [ o120 | F + 5o + 130 + 93 .
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54 COLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

ey S
Cw 3
g 5 § - ; i | Position Width of ‘ Earth’s Motion Concluded Motion of Star.
Date. E| 22 = 2 g Circle. Slit. Line. | in Miles per
ém zg .’E g é & Second. Measured. Estimated.
B LEONI1S,
o T
1880, March 17 l M 2 ’ 4 I 1 286 0'120 F + 25 + 102 + 73
v UrsE MAJORIS.
|
1880, April 8 M 2 6 1 277 o130 F + 97 + 20 + 184
May 22 M 2 2 1 275 0’089 F + 122 + 43 + 22
June 28 M 2 6 1 275 0133 F + 94 + 44 + 11'8
3 Ursz MaJorts.
1880, June 28 M ‘ 2 I 2 1 275 0133 ‘ F ' + 86 + 208 + 295
v VIRGINIS.*
1880, March 17 M 2 4 1 286 0’120 F — 35 + 574 + 51°0
May 1 M 2 2 1 275 o089 F + 98 + 12°6 + 165
15 | ™ 2 1 1 275 0168 ¥ + 130 — 534 — 714
¢ Ursz MAJoris.
: ,
1880, May 22 M 2 4 1 275 0’089 | F + 1074 + o2 + o4
June 4 | M 2 8 1 275 0098 l F + 103 + 154 + 209
|
3 VIRGINIS,
1880, February 26 1 M \ 2 \ 1 , 1 { 186 l o114 \ b, | — 97 + 62°7 + 518
| :
¢ VIRGINIS.
1880, February 21 M 2 2 1 186 0'086 b, — 104 — 289 — 320
26 M 2 2 1 186 o1y | b - 91 — 267 — 252
o CANUM VENATICORUM.
1880, May 25 M 4 l 8 1 I 275 ! 0103 ' ¥ ! + 130 l — 302 — 296
* The discordance in these results appears to be due to the bad conditions under which the observations were made, and to the character of the
F line, which, in this star, is faint and diffused.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880.

r BB GV A2 " 1A

l";
B4 k] . i
;5 5 ‘7‘ " 52 Position Width of ] Earth’s Mouon Concluded Motion of Star.
Date. 0 25| & |22 | Cicde Slit. Linc. | in Miles per
2 g2 K 55 Second. M 1 Esti
3|z > =z Measured. stimated.
a VIRGINIS (Spica).
R ‘ - -
1880, May 1 M 2 6 1 275 0’089 F + 61 + o3 4+ 18
M 2 6 1 275 0168 ¥ + 99 — 54 — 41
25 | M 2 4 ' 1 275 0’103 F + 1272 — 22 — 29
¢ UrsE MAJORIS.
1880, June 4 M 2 6 1 275 0'0g8 F + 99 + 72 + 114
28 M 2 4 1 275 0133 F + 9o + 351 + 493
n Urs& MAJORIS.
1880, June 4 \ M 2 6 ‘ 1 ‘ 275 0098 \ F ‘ + 102 \ + 142 \ + 252
a Booms (Arcturus).
1880, May 29 l M 2 \ 7 1 l 275 0'098 ‘ F ‘ + 1111 \ — 246 \ — 272
vy Boois.
1880, July 7 \ wcL 2 ‘ 2 \ 1 \ 275 0'124 ‘ F ‘ + 116 \ — 5o ‘ — 532
e BooTis.
1880, February 26 | u 2 4 1 186 c'114 b, - 106 — 143 — 83
May 29 M 2 2 1 275 0'098 b, + 93 - 1'4 oo
B8 Ursz MiNoRis.
1880, February 21 M 4 5 1 186 0'086 b + 20 + 240 + 197
September 13 | M 2 3 1 96 0'082 b, — 34 + 326 + 316
8 LiBra.
1880, May 8 M 3 12 1 276 0089 F + o3 + 74 + 76
18 M 2 4 1 276 0104 F + 33 + 1274 + 106
July 13 | woe 2 2 1 275 0'200 F + 158 + 350 + 310
a CoRoNz.
1880, May 13 M 2 l 6 l 1 ‘ 276 | 0'104 \ F ‘ + 39 | + 103 ‘ + 85
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56 CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

54 s )
g .- . @ . . Earth’s Moti Concluded Motion of Star.
Date. | 28| 2 | EE | Dositon | Widthof | 14, n Miles por.
] g = 2 g & Circle. Slit. Second. ]
3 Z (S = Measured. Estimated.
o SERPENTIS.
© r
1880, February 26 | 2 3 1 186 o114 b, - 161 — 305 — 193
¢ SERPENTIS,
1880, May 8 | M 2 6 1 276 0089 F — 10 + 445 + 403
18 | x 2 4 1 276 o104 F + o8 + 258 + 198
v HERCULIS. ¥
1880, May 15 M 2 1 1 275 0168 F — 05 — 528 — 823
25 M 2 1 1 275 o103 F + 18 + 78 + 75
% DrACONIS. *
1880, September 13 | M 2 1 1 96 0'082 b, + 13 + 214 + 204
20 | M 3 4 1 96 o151 b, + o9 - 272 — 352
29 M 3 3% 1 95 0133 b, + 03 + 361 + 392
¢ DrACONIS.
1880, October 1 M 2 2 1 95 o160 F + 15 — 237 — 270
November 8 M 2 3 1 96 0141 F - 12 — 205 — 186
B DRACONIS,
1880, September 13 | M 2 2 1 96 o'082 b, + 45 + 405 + 3272
27 | M 4 6 1 g6 0125 b, + 42 + 172 + 187
« OPHIUCHI.
1880, July 15 | M 2 4 1 276 0'136 F + 79 ~ 215 — 196
29 | M 2 6 1 275 0'170 F + 105 + 149 + 161
September 3 | M 2 1 1 95 o154 F + 145 + 257 + 242
£ DRACONIS.
1880, Septecmber 27 M 2 1 1 95 o125 b, + 3o + 83 + 110
v DrACONIS,
1880, September 13 M 2 4 1 96 0'082 b, + 47 ~ I1'0 — 114
* The discordances appear to be due to the character of the lines in these stars, ¥ being diffused in y Herculis, and &, very faint in # Draconis.
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X AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880, 57
.
1
: cg ® Concluded Moti f Star
g 5 » % Lo . Earth’s Motion -oncluded Motion of Star.
: Date. 2| 2% ) %’.g Position | Widthof | Line. | in Miles per
! 2 £= 3 M Second. ‘ .
| 3 =z = Z Measured. | Estimated.
1 |
.
a LyrzE (Vega).
o r ‘'
1880, July 29 M 2 8 1 275 0170 F + 34 — 237 | — 252
29 | M 2 8 2 275 0170 F + 34 — 158 | — 11y
September 3 | ™M 2 6 1 95 0154 F + 73 — 264 | — 282
November 27 | m 3 12 1 275 o159 F + 59 - 331 | — 400
v LYrzE.
1880, November 27 M ‘ 2 \ 6 1 275 0159 | F + 76 ‘ + 86 + 163
¢ AQUILE.
| |
1880, July 15 l M ' 2 { 6 ‘ 1 l 276 0'136 F ‘ + 14 — 274 ‘ — 238
3 AQUILE.
1880, July 15 l M l 2 ‘ 1 ‘ 1 ‘ 276 ( 0'136 \ F 1 + oo \ + 187 ‘ + 174
B8 CyaN1.
1880, September 20 | M 3 3 1 g6 o151 b, + 102 - 39 - 19
November 20 M 3 4 1 276 o119 b, + 108 — 231 — 223
& Cyeni
1880, July 29 M 2 ’ 2 1 275 o170 F — 10 — 290 — 276
September 3 | M 2 1 1 95 0154 F + 36 — 228 — 213
November . 8 M 4 10 1 96 0141 F + 81 — 6'0 — 66
l
a AQuILE (Altair).
1880, July 20 M 4 \ 12 1 275 0°'140 F — 04 — 105 — 136
v Cyent
1880, September 29 M 2 4 1 ) 0133 b, + 69 — 52 — 69
a DELPHINL
1880, July 20 M- 2 1 1 275 0'140 F ‘ — 44 ‘ + 253 l + 243
GREENWICH OBSERVATIONS, 1880, 5 H
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58  (oLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

| 53 s i
: 1 @ ) . Concluded Motion of Star.
5| w8 | = | g8 | Position | Width of | Barths Motion
Date. £ 281 & | S€ | Circle Slit. Line. | in Miles per
2 ES 3 Ex cond: Measured. Estimated.
o i x B iz i i
a CyeNL
l ° '
1880, September 29 M 2 4 1 ! 95 0133 F + 51 — 184 — 205
| | i
¢ CyenNI.
1880, November 20 M \ 2 1 1 l 276 \ o119 b, — 130 ‘ - 67 — 188
« CEPHEL
1880, November 21 | wc 2 2 1 275 o150 F ‘ + 51 — 759 — 486
p? CEPHEI
1880, November 20 M 3 3 1 276 \ o119 ‘ b + 27 + 531 + 538
I
¢ PEcAsL
1880, September 29 ‘ M 2 2 1 1 95 , 0133 I b, l + 102 ‘ - 1772 l — 19’0
y PEGASI
f |
1880, September 27 \ Moz |1 ' 1 95 l 0125 b, + 29 ‘ - 103 ‘ - 11
| | . .
B PrgAsI
1880, September 27 M | 2 I 2 | 1 ! 95 o125 b, + 21 + 217 + 232
27 | M| 2 ‘ 2 !l 1, ¢ o125 b, + 21 + 86 + 106
! | |
« PEGASIL
§ | ‘ o [ I
1880, September 3 | M 2 2 1 | 95 | o1d4 ! ) — 29 L — 2079
November 25 | w¢ 2 3 1 | 275 o150 | K + 170 ¢ — 97 | — 514
27 | M 4 | 13 1 ' 275 * o'159 ‘ F | + 172 | — 399 | = 500
! N | 3 _ ,]v ! . P ——
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1880. 59
“ g o | ' o of
g 5 asa . . a Position Width of ngrth’s Motion Concluded Motion of Star.
Date. E1E8| & 'qg 2 | Circle. Slit. Live. | in Miles per
3 E = E 5 ™ ' ’ Measured. Listimated.
ROTATION OF JUPITER.
Relative Motion of the E. and W. limbs in the Line of Sight.
o i
1880, October 29 M 5 5 1 337. 30 o110 F + 174
29 [ M 5 24| 1 ] 337.30 o'110 b, . + 151
i
Moon.
o
1880, January 26 | M 3 .. 1 275 o160 b, . + 37
30 | m 4 .. 2 276 0168 F — 02
30 M 4 .. 1 276 0168 F — 16
February 17 M 4 . 1 276 0140 b, - 18
21 M 4 . 1 186 0086 b, — o8
26 M 4 . 1 186 o114 b, - b
March 24 | M 5 2 277 o114 F + 03
May 15 | M 4 . 1 275 0168 F — o6
18 M 4 . 1 276 0'104 F + o3
22 | M 4 . 1 275 [ 0'089 F . - 03
SkY SPECTRUM.
1880, February 11 M 2 1 276 0205 F + o6
March 15 M 5 1 286 0120 F + o6
_ 20 | M 5 2 275 0’107 F + 10
September 4 | M 5 . 1 95 0'154 F — o9
15 M 5 1 96 0082 F — o3
29 | M 5 1 95 0133 b - o4
November 18 M 5 . 1 340 o150 F + 13
' 29 | M 5 . 1 275 o150 F — 03
The coincidence between the Hgline in the comparison spectrum and the I line in the sky spectrum was also verified
on May 26; July 14; July 16 ; July 21 : and October 2.
In each case no change had been made in the adjustment of the spectroscope since the measures of displacement obtained
on the previous evening.
The adjustment of the spectroscope was the same—
On the evenings of March 13 and 17 as on the morning of March 16.
’s May 29 and June 4 ys May 26.
ys September 13 and 20 ys September 15.
’s September 27 vy September 29.
yy November 27 and 28 ys November 2q.

5 H 2
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60 MEAN RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

MeAN Resurnts for MoTioNs of STARS in the Link of Sicart, from SPECTR0oSCOPIC OBSERVATIONS made at the
RovAL OBSERVATORY, GREENWICH, in the YEARS 1875 to 188o.

The Concluded Motions are given in miles per second, and the probable errors of the results, inferred from the
separate discordances, are appended with the sign =+, in cases where there are sufficient observations to give a rough
estimate of the probable error.

The character of the line measured is given in the remarks, as on this depends very largely the accuracy of the
observations.

Star’s Name. Concluded Motion. Weight. Mhergéuﬁs. llgizh('::. Remarks.

« Andromed® . .......... — 3 =+ 35 28 18 9 F broad ; nebulous.

B Cassiopei® . . ..... e + 377 7 3 1 F broad ; diffused.

yPegasi ............... — 37 18 7 3 F diffused.

« Cassiopei ............ + 237 9 4 2 b,.

v Cassiopeiee ............ — 26 12 6 2 F bright ; nebulous.

B Andromede . . ..... e + 12 18 6 2 b, distinct.

B Arietis ............... — 13 11 8 2 F broad ; very dark.

a Piscium .............. — 35 7% 5 2 F narrow ; sharp.

v! Andromed .......... — 137 10 4 2 b,.

@ Arietis . .............. — 15 11 7 4 b, distinet.

aCeti ....oovveiiia.., — 347? 4 4 I by, b, ; fluted spectrum.
BPersei ............... — 30 3 2 1 F very dark ; sharp.

aPersei ............... + 23 7 4 2 F faint; diffused.
CPersei....oocuvinnn.. — 45 I 2 I b, very faint,

Aldebaran ...... R + 22 + 23 26} "5 7 b, very distinct.

Capella ................ + 29 + 36 53 23 9 b, distinct ; F sharp.

Rigel .................. + 19 *+ 17 40% 22 9 F very distinct.

v Orionis............... o + 20 25 14 4 F very distinct.

BTauri «oovvvnvnnnnn... — 15 17 Vi 3 F broad ; diffused.

3O0rionis oovvvvnn.... .. + 5 + 51 11 12 6 F faint ; narrow.

¢ Orionis ............... — 15 £ 64 23 15 6 F faint ; narrow.

¢ Orionis............... + 9 7 7 3 F faint ; narrow.

k Orionis............. .. — 1 4 4 2 F distinet.

« Orionis .............. 4+ 19 *+ 1°9 54 20 8 by, by ; fluted spectrum.
BAurige............... + 3 12 8 3 F very broad ; nebulous.

v Geminorum . .......... + 10 9 4 2 F broad ; sharp.

Sivius ..., + 19 + 20 81 26 10 F very broad ; diffused.

B Canis Minoris ......... — 157 3 3 1 F broad ; diffused.

Castor ....covvvvenunn.. + 27 + 34 34 15 8 F very broad ; diffused.
Procyon................ + 25 + 2°8 65 20 10 F broad ; nebulous.

Pollux .........ccvuvt. — 27 £ 2°7 74 34 13 b, distinet ; I faint ; sharp.
aHydree ............... + 38 7% 5 2 b,.

eLeonis ............. . — 13 38 6 3 b, distinct.

Regulus ............... + 26 * 2°2 48 15 8 F broad.

ot Leonis .............. — 32 + 4°3 25 13 5 by.

B Urse Majoris ......... + 24 * 4'0 34 16 8 F very dark ; broad ; nebulous.
a Urse Majoris ......... — 21 6 4 2 b, ; F faint.

d Leonis............ L. — 28 14 4 2 ¥ broad ; dark.

6 Leonis ............... + 87? 2 3 1 I very dark ; broad ; diffused.
% Urse Majoris ......... + 357 1 2 1 F very dark ; broad ; nebulous.
BLeonis ............... + 25 18 9 4 F broad.

v Urse Majoris. ......... + 15 + 2°3 30 12 6 F very dark ; broad ; nebulous.
® Ursee Majoris.......... + 11 6 5 2 F very dark ; broad ; nebulous.
y Virginis .............. + gq? 10 8 4 I faint ; diffused.

e Urse Majoris.......... + 16 + 2°8 27 10 5 . T broad ; diffused.

3 Virginis .............. + 57°? 1 2 1 b, ; fluted spectrum.

« Canum Venatictim .. ... — 307 8 4 1 F very dark ; broad ; sharp.

e Virginis .............. — 28 4 4 2 0.

Spica .....ovvivin., + 6 + 32 36 16 7 F narrow ; sharp.

¢ Urse Majoris.......... + 22 16 6 3 I very dark ; broad ; nebulous.
7 Urse Majoris ......... — 12 13 5 3 T broad ; diffused.

g Bodtis ..., — 347 ' 4 2 1 b, distinct.
Arcturus............... — 32 + 20 110 36 14 b, very distinet; D dark ; F sharp,
yBobtis ............... — 527 2 2 1 F broad.

e Bobtis ...... .. ... — 4 * 3 36 16 7 by, by distincet.

B Urse Minoris ......... + 29 8 6 2 b, faint.
BLibre................l + 16 18 7 3 I faint ; sharp.
aCorone............... + 41 + 41 35 16 7 I very dark ; broad ; diffused.
@ Serpentis ............. — 297 3 2 1 b, ; fluted spectrum.
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MADE AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEARS 1875 To 18S0. 6/

Star’s Name. Concluded Motion. Weight. Mltj:s.uggs. }l;t;h{t‘\s& Remarks.
e Serpentis ...... 000, + 33 10 4 2 If broad.
yHerculis.............. — 307? 2 4 2 I diffused.
n Draconis ............. + 4°? 8L 8 3 b, very faint.
B Herculis ............. + 1? 4% 5 2 b, very faint.
¢Herculis .............. + 23 7 3 2 by
¢ Draconis ............. — 24 5 4 2 F diffused.
a Herculis ............. — 32 51 4 2 b,; fluted spectrum.
B Draconis ............. + 19 9% 9 4 by, b, very faint.
a Ophiuchi ............. + 38 + 47 38 19 9 F very diffused.
£ Draconis.............. + 107 1 2 1 b, very faint.
v Draconis.............. — 17 + 28 18% 10 4 by, by very distinet.
aliyr®e ..., — 34 + 179 126 35 14 T very dark ; broad ; diffused.
yLyre....... e, + 9 14 6 2 I broad ; diffused.
CAquile ............... — 21 +12°8 27% 11 5 I very broad ; diffused.
dAquile ............... + 18°? 1 2 1 I broad.
BCygni.........ovte — 18 10 8 3 b, distinct.
yAquile............... — 28 7 6 3 0, distinct.
3Cygni .ovvvviiiiian, — 18 + 33 25 12 5 I diffused.
aAquile ............ . — 13 + 776 21 21 9 F very broad ; diffused.
yCygni.......o.oo.et — 16 + 2°6 37 18 9 by, b, distinet ; F sharp.
o Delphini.............. + 23 3 4 2 F very broad.
aCygni...oovvennn, — 41 + 36 51 17 9 0, faint ; F sharp.
eCygni...ooovviivnn.. + 16 12} 8 4 by, b,
¢Cygni...oooiiiin... — 137 1 2 1 b, indistinet.
a Cephei ....... e — 62°? 2 2 1 I very dark ; sharp.
B2 Cephei............... + 547 3 3 1 b, indistinct.
ePegasi................ — 17 + 1'8 32 22 10 by, by, b, distinet.
nPegasi.........o0 i — 17 5 4 2 b1
Fomalhaut.............. + 57 9 5 2 F distinet.
BPegasi ........vi.lnn + 20 14 9 3 by, b, ; fluted spectrum.
aPegasi ...........0.. — 33 *+ 42 34 16 7 F broad ; distinet.

In forming these mean results equal weight has been given to each individual measure, as it appears that there is
no relation betwcen the probable error of & measure, inferred from its discordance from the mean, and the weight assigned
by the observer. The following table gives the probable crror corresponding to Weight 1, and the probable error of a
single measure disregarding the weight, as well as the number of measures, and the mean weight of each measure, It will
be seen that the probable error corresponding to Weight 1 is very large in the case of those stars which have a heavy
mean weight,' and that the probable error of one measure is no smaller for such stars than for others to which the observer

has assigned a small weight.

. Probable Probable . Probable Probable
e N No. of Mean A g S s No. of Mean - §
Star’s Name. Measures. | Weight. ‘lvgoglhfo: xbﬁ?:ssfe. Star’s Name. Measures. | Weight. ‘E{,g?ggfof. tlglile?lrsuofe_

a Andromede . . ... 18 1°6 +22°7 +14°5 | e Ursee Majoris.... 10 27 +20°2 + 88
Aldebaran . ....... 15 1°8 +iog4 + 89 | Spica.....o..unn 16 23 +24°8 +12°8
Capella .......... © 23 2'3 +34'0 +15°4 | Arcturus......... 36 31 +29°5 tiz2°1
Rigel ......... 22 8 +12°3 + 7°6 | 2 Bootis ......... 16 2'3 +22'6 +i12-4
v Orionis......... 14 1°8 + 74 + 73 | « Coronae......... 16 2°2 +28°4 +16°4
¥ Orionis . ........ 12 1'0 +219 +16°6 « Ophiuchi ....... 19 2°'0 +451 +20°5
e Orionis ......... 15 1'5 +52°0 +24'3 | y Draconis........ 10 1'9 + 91 + 9o
e Orionis ........ 20 2°7 +13°9 + 83 Jalyre .oovunn... 35 36 +27°8 Ty
Sirius.....ooo.nn. 26 31 +22°2 +10°1 | ¢Aquile......... 11 25 +91°6 +40°5
Castor ........... 15 2'3 +25°3 +13'1 |3Cygni.......... 12 2°1 +18°8 unl § ¥
Procyon.......... 20 33 +32°4 Ti12°7 JaAquile........ . 21 1'0 +53°3 +34°6
Pollux ........... 34 2'2 +34°6 +15'9 |y Cyeni.......... 18 2°1 +21°3 ti10°8
R(‘gllllls ......... 15 32 +17°5 + 8°5 a,(‘.ygni ...... e 17 30 +32°6 +14°8
v! Leonis ......... 13 1'9 +24'0 +15'2 | ePegasi.......... 22 1'5 +142 + 86
B Ursw Majoris ... 16 2°1 +28'3 +16°1 aPegasi o...... .. 16 2°1 +356 +16°6
v Urse Majoris. ... 12 25 +15°4 + 80
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OsservATIONS of the SprcTRUM of CoMer 1880d (HARTWIG’S), made at the RoYAL OBSERVATORY, GREENWICH,
in the YEAR 1880.

1880, October 7, 11, and 12.
Single-prism Spectroscope.

Observer, W C.

The spectrum consisted of the three usual cometary bands, the nucleus giving a continuous spectrum., Of the three
bands, the middle one in the green was estimated to be fully five times as bright as the two others.

The following determinations were obtained of the position of the less refrangible edge of the brightest band in the
comet-spectrum, as compared with that of the green carbon-band at 5198 tenth-metres, W.L., as given by alcohol in a
vacuum tube :—

ﬁ;:s“,ﬁi;l; Comet-band. Wave-length inferred. Width of Slit.
h m in.
9. 0 Red edge 5198 — 13 = 5185 o018 = 35 tenth-metres.
9. 0 Red edge 5198 + 15 = 5213
9. 0 Red edge 5198 + 6 = 5204

On October 11 the center of the brightest part of the comet-band was compared with that of the green carbon-band
at 5165 tenth-metres, W.L., given by the blue base of a flame, with the following results :—

oreenmich | Gomet-band. Wave-length inferred. Width of Sit.
b m in.
9. o Center 5165 — 22 = 5143 00195 = 38 tenth-metres.
9. 20 Center 5165 + 36 = 5201

On October 12 the center of the brightest part of the comet-band was compared, first with that of the carbon-band
at 5198 tenth-metres, W.L., and then with that of the carbon-band at 5165 tenth-metres, W.L.

ﬁ;:zn%ﬁ‘:. Comet-band. Wave-length inferred. ‘Width of Slit.
b m in.
7. 30 Center 5198 + 7 = 5205 00165 = 32 tenth-metres.
8. o Center 5198 — 44 = 5154
8. 20 Center 5198 — 50 = 5148

"~ 8.20 Ceuter 5198 — 2 = 5163

MEANS :— Wave-length. Width of Slit.
October 7 ......ovveenn Ceeerreeaeeas 5201 0'018 = 35 tenth-metres.
October 11and 12 ............ e 5169 0018 = 35 tenth-metres.

These measures leave it uncertain whether the comet-band coincides with the band in the second spectrum of carbon
(vacuum tube) at 5198, or with that in the first spectrum (blue base of flame) at 5165.

The measures on October 7 were more satisfactory than those on October 11 and 12, and are entitled to more
confidence, both the comet-band and the carbon-band being much brighter. On October 12 the curbon-band from the
vacuum-tube (which was an old one) was hardly visible, being overpowered by the complex or band-spectrum of hydrogen,
which had in course of time replaced the ordinary hydrogen spectrum of four lines. The measures of the carbon-band
were thus little more than guesses on this day. In the comparisons with the flame spectrum it was difficult to avoid
parallax, the slit being wide and the flame blown about by the wind.
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