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OBSERVATIONS OF SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE,

PositioN-AxcLis and Heienrs of SoLAR ProMINENCES, observed with the Sercrroscorn, and OsseErvarions of Brigur LiNes in their
Spectia, made at the RoYAL OBSERVATORY, GREENWICH, in the Year 1882.

Note.—The position-angles reckoned from the north pole of the Sun’s axis in the direction N., E., S., W., N., are given for the two extremities of the prominence.
The extreme height in seconds of arc is given for each prominence. Where the estimated brightness of any of the bright lines seen is given, the average
brightness of the line has been 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. Where the estimated breadth is given, the average breadth of the line has been cstimated in terms of the breadth of the corresponding dark

line in the solar spectrum, 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.

The “ Half-prism ” Spectroscope with a train of two “ half-prisms * was used throughout, For viewing the prominences and chromosphere the spectroscope is
reversed end for end, the slit 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 greater purity of speetrum is obtained. In order

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

Observer, M.

Greenwich Position-Angle Height in
Mean Solar Time, from Seconds of REMARKS.
1882. Sun’s Axis. arc on
the C Line,
d h m o ‘ o / "
Mar. 1.23.33| 24.34 — 23.34 24 Faint jet. Not seen in the first search.
22.51| 39. 4 — 44.34 72 Fince bright prominence ; much detail.
23.32| 76.34 — 81.34 36 Partly detached.
23.31| 102. 34 — 104.14 29 Bright straight jet.
22.42 | 104. 44 — 108.54 48 Forked jet.
23. o] 217.54 — 220. 4 29 Straight jet.
23. 3| 225.54 — 231.34 43 Forked prominence.
23. 2| 241.34 — 242.14 22 Straight jet. i
:: gg :gg 31 _ ;gz Ii i; }Two small but bright elevations of the chromosphere.
22.58| 252.14 — 255. 4 29 Siraight faint jet.
22.57| 264.34 — 267.54 24 Straight jet.
22.56 | 274.14 — 280. 14 19 Low bank ; irregular upper edge.
- 22.55] 282.34 — 286. 14 19 Small faint prominence.
22 52 | 339.24 — 340. 4 43 Very narrow jet. .
The chromosphere averaged 8” in height. Definition variable; wind high; observation
frequently interrupted by cloud. .
The entire limb of the Sun was examined twice with the slit radial on the C line only.
Mar. 3. 0.33} 34. 8 — 40.18 55 Fine bright prominence.
0.35| 63.28 — 67.48 77 Fine bright prominence; portions detached ; much detail.
0.38| 75.48 — 78.38 29 Faint; partly detached.
0.39| 81.18 — 83.28 29 Bright ; partly detached.
o0.41| 86.48 — 87.38 19 Straight jet.
0.45| 121.48 — 124. 8 17 Partly detached; faint.
0.43| 130.58 — 134. 3 22 Low bank.
0.47| 149. 43 — 150.18 19 Partly detached.
o.50| 127.42 — 157.59 19 Straight jet.
o.52 193. 43 24
1.12; 220,58 — 223.18 58 Fine prominence ; partly detached,
1,11 236,58 — 238. 8 24 ,
1.10] 239.48 — 240. 8 19
1. 10| 241. 3 — 242.48 26 ' ‘
1. 9| 243.48 — 245, 8 19
1. 8| 247.58 — 249.48 43 Partly detached.
1. 5| 298, 4 — 301.23 26
. 1. 4 301.31 — 305.18 24 , .
Observations frequently interrupted by cloud. Part of the _hmb pf the Sun, viz., from 30° to
194°, and from 221° to 303° was examined once with the slit radial on the C line only.
Mar. 13.23.20| 14.21 — 15.21 34 Faint.
23.21| 16.51 — 1q.11 77 Faint.
23.22¢ 60.51 — 62. 1 | 29 Partly detached.
23.231 124, 1 — 125.41 19
23.27| 133.21 — 134.11 19 Small straight jet.
23.27| 13g. 11 — 142.51 38
23.28| 162.21 — 163.11 48 Faint straight jet.
23.29| 167,11 — 168.41 36 Straight jet.
23. 30| 233.51 — 236, 21 31
23.14 301,51 — 305.11 29 Long bank with two jets. ) _
23.18]| 308.21 — 320.31 96 Tine tall prominence ; much detail. . . . . g
The entire limb of the Sun was examined once with the slit radial on the C line only, !
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i AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882, 3
=
= Height in
X ich Position-Angle
1\%@1?&;} ime, N : S REMARKS.
1 1882, Sun’s Axis. tharc on
pno' e C line.
1
L“—i : d h m [} ’ e} ’ ”
Mar. 15. 2.22| 60.57 — 63.37 43 Faint,
2.23| 72.57 — 74.47 34
2.23| 76.37 — 78.31 34 Bright straight jet.
2.24 | 101. 47 — 104. 7 38 Much broken.
2.24| 104. 27 — 108.57 43 Very brilliant ; in rapid motion.
2.258) 112,27 — 113.29 29 }fel‘y bright.
2.26| 140.47 — 143.37 24 faint.
2.27| 165.57 — 168.47 2 Faint; partly detached.
4 t; partly
2.27| 222.17 — 224.° 7 28 Straight jet.
it iy r'3 ) I I I
2. 02.37 — 3006. 37 "aint.
2. 3| 312.57 — 321.57 106 Tine bright prominence ; much detail.
"The entire limb of the Sun was examined once with the slit radial on the C line only.
Mar. 15. 22. Ig 29-31 - 'gz.zl 42 Bright prominence.
22.15] 130.21 — 132. 1 3 Straight jet.
22.16| 166.21 — 167, 21 34 Taint straight jet.
22.20| 220.41 — 223,51 41 Bright straight jet.
22.21| 245.51 — 247. 1 22 Small jet.
22. 5| 270.41 — 290.51 67 Fine bright prominence ; partly detached ; many jets.
22, 6] 313.41 — 321, 1 180 Very fine prominence; great detail ; bright.
The entire limb of the Sun was examined once with the slit radial on the C line only.
Mar. 18. 1. 5| 103.25 — 109.55 17 Low bank.
1. 3| 117.55 — 119.25 19 A little tuft,
1.51 123.52 — 1;7.;55) 3; Much brol
0.59| 129.15 — 132. 4 Much broken.
0.58| 132.45 — 135. 5 41 Partly detached.
0.57| 160.25 — 162.35 48 Very faint.
0.57| 210. 45 ~— 212.25 41 Faint ; partly detached.
0.55| 280.25 — 282.55 22
0.55| 286.15 — 295.55 65 Height of greater part of prominence 29”, but a jet at N. part rose to 65”.
0.52| 320.25 — 323.45 29 Faint, but showing considerable detail.
The entire limb of the Sun was examined once with the slit radial on the C line only.
Mar. 19.23. 5| 2.49 — 4.19 24
23. 6] 22.14 — 24.49 Ig9 Faint.
23. 7| 25.59 — 26.39 24 )
il s el G me
23. 7.39 — 61.19 Much detail.
23. g| 68. g — 69.59 19 Bright ; partly detached.
23.10| 72.19 — 73. g 19
23.11 92. 49 — 100. 9 29 DBright; bending over to N.
23. 12| 100.39 — 109. 39 19
23.13| 110,39 — 111.59 48 Much broken ; faint.
23.15{ 211.19 — 212.29 43 Much broken ; faint.
23.17| 267.39 — 268. 49 24 '
23.18 | 292.19 — 293.49 19
23. of 295.39 — 297.19 24
23. 1| 312.39 — 314.49 24
The entire limb of the Sun was examined once wiih the slit radial on the C line only.
Mar. 21, 0. 5| 25.13 — 26.13 34 Very faint.
o. 7] 51,53 — 53.13 34 Straight jet.
o. 8| 72.83 — 74. 3 29 Partly detached.
o.10]| 138.13 — 139.18 29 Bright straight jet.
o.11| 158.23 — 162.53 46 Very faint,
0.16| 241.13 — 242.33 24
The entire limb of the Sun was examined once with the slit radial on the C line only.
Apr. 1. 1.26| 19.14 — 21.34 41 Faint prominence.
1.25| 35.34 — 40. 4 67 Fine bright prominence.
1.21| 67. 4 — 69.14 24 Short bright jet.
1.20{ 96.34 — 98.34 41 Faint.
1.32| 138, 4 — 139.54 24
1.31} 199.44 — 202.44 36 Taint,
1.29| 224. 34 — 226. 4 26
1.29| 231.34 — 249.44 67 Very large, beautiful, and regular prominence. .
The entire limb of the Sun was ¢xamined once with the slit radial on the C line only.
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4 OBSERVATIONS OF SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE,
— it Height in
Greenwich TPosition-Angle
Mean Solar Time, from Seconds of REMARKS.
1882, Sun’s Axis. the C line.
|
a h m o ’ o ’ ”
Apr. 4. o.22| 39. 5 — 41. 5 41 Bright; partly detached.
0.24| 43. 5 — 44.25 55 Bright; partly detached.
0.25| 104.45 — 106. 5 26
0.30]| 272.45 — 273.45 22
0.20| 331.45 — 332.15 17
0.21]| 336.45 — 338.25 22
The entire limb of the Sun was examined once with the slit radial on the C line only.
Apr. 6. 1.46} 16.13 — 17.23 24 Faint,
I.40| 78.43 — 82. 3 41 Taint cloud ; completely detached.
1.43| 197.23 — 200. 3 53 Exceedingly faint.
1.44 | 297.43 — 305.23 48 Brilliant prominence.
1. 45} 333.43 — 335.33 41 Bright prominence.
The entire limb of the Sun was examined once with the slit radial on the C line only. )
Apr. 7.21.45| 16. 6 — 17. 6 26 Straight jet; faint.
21.44| 66.56 — 67.36 29 Straight jet; very faint.
21.43| 72.46 — 74.36 19 TFaint.
21. 42| 102. 6 — 104. 6 19
21.58] 139.56 — 144.46 55
21. 52| 251.36 — 255. 6 34
21. 49| 293.26 — 293.36 29 Very narrow prominence. The C line wholly displaced towards the blue.
21. 48} 302.56 — 305.56 29
21. 48| 308.36 — 30g. 56 19
21. 47| 334. 6 — 336.26 29
The entire limb of the Sun was examined with the slit radial on the C line only.
May 1. 1.45| 22.50 — 24.30 34 Partly detached.
1.44| 37.20 — 41.50 36 Bright straight jet; no detail.
1.43| 55.50 — 57.30 22 Bright straight jet.
1. 41| 103,30 — 104.20 34 Straight jet.
1.41| 113.50 — 115.50 34 Faint ; partly detached.
1.40| 118.30 — 120. 40 36 Partly detached.
1.38 ] 138. 0 — 142.40 29 Forked prominence ; considerable detail.
1.37] 163.30 — 166.30 19
1. 35| 298, o — 299.20 22 _
1. 46| 345.50 — 347.50 77 Fine tall prominence with considerable detail.
The entire limb of the Sun was examined once with the slit radial on the C line only.
May 5. 0.3g| 17.52 — 21. 2 31
0.23| 66.22 — 67.12 22 Very faint,.
0.24| 87.12 — gt.12 29
0.25| 94.12 — 103.42 29 Bending over to the North.
0.26| 108.42 — 116,37 24
0.31| 118,12 — 119.22 22
0.32| 161.52 — 162.22 17
0.33] 195.22 — 196. 32 19
0.34| 199. 52 — 202.12 34 Very faint.
'0.35| 21Q. 12 — 222,42 43
0.37| 223.12 — 220.32 41
0.38} 304. 2 — 309.12 34
The chromosphere was very faint, averaging from 8" to 10” in height.
The entire 1imb of the Sun was examined with the slit radial on the C line only. Several
attempts were made to examine the limb on the other lines, but the Sun was always in a
white haze, and no satisfactory results could be obtained.
May 13. 1. 3| 71.42 — 76. 2 41 Bright jet.
1. 3} 77. 2 — 85 22 60 Faint ; considerable detail.
1. 4| 8q.22 — g2.22 36 Faint,
1. 4| 103.12 — 108,12 55 Partly detached; much detail.
1. 5| 112.32 — 118,22 19 Long low bank.
1. 6] 104.22 — 156, 42 50 Faint.
1.10| 216,22 — 210.42 36 Very faint.
1.12] 246.52 — 249,52 41 Very faint,
1.13]| 294. 32 — 298. 22 79 Detached cloud ; highest point 79", lowest 46",
1.45] 310.22 — 313.32 17 Straight jet.
The entire limb of the Sun was examined with the slit radial on the C line only.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882,

reenwich Position-Angle Height in
g:g Solar Time, from 'g Se:;):((l)z of REMARKS.
1882. Sun’s Axis. the C line.
ﬂaf’f
L d m [} ’ [} ! ”"
May 16. 6 7] 18.17 — 20.47 24 Very faint.
8| 64.42 — 67.47 67 Faint.
6. 10| 108.32 — 114.37 65 Forked prominence ; considerable detail.
6.12] 116,12 — 119.37 38 Faint ; considerable detail.
6.13| 131,12 — 132.27 34 Straight jet.
6.15| 153, 2 — 156.17 41 Exceedingly faint.
6.16| 2435.32 — 246.47 29
6.17{ 283. 7 — 287. 2 34 Bright jet.
6.24| 294.37 — 297.22 50 Very bright.
6. 2| 308.42 — 312.37 43 Straight jet.
6. 5| 325.22 — 3206.52 22 Small jet.
The entire limb of the Sun was examined with the slit radial on the C line only.
May 16. 6.26| 66. 2 — 69. 2 74
6.27| 109.22 — 117.12 43
6.28| 119.27 — 123.17 34
6.30| 249.42 — 250.42 17
6.31| 285.17 — 288.57 41
6,32 | 2095.52 — 298.22 50 Intensely bright.
6.18| 306.17 — 308. 7 24
6.24 | 310, 7 — 314.42 43
6.25| 326.42 — 328, 2 29
The entire limb of the Sun was examined with the slit radial on the C line only.
IMay 16. 6.38| 67.52 — 70.12 74
6.39| 10g.42 — 117.12 48
6.40| 119.52 — 123. 7 29
6. 41| 134.42 — 135. 42 29
6.42 | 283.12 — 287.32 43
6.35| 296.12 — 298. 42 34
6.36| 311.22 — 316.32 43
6.37| 328.42 — 329.52 22
The entire limb of the Sun was examined with the slit radial on the C line only.
May 16.20.26| 64. 5 — 67. 5 34 Bright jet.
20.25| 79.35 — 80.55 Ig9
20.25| 107.55 — 114.25 46 Bright prominence ; considerable detail.
20.24| 117. 0 — 121.15 41 Fairly bright ; considerable detail.
20,321 247.45 — 249. 5 19
20.31] 260. 5 — 264. 5 19
20.31| 279.35 — 282. 5 .24 Small straight jet.
20. 30| 306.25 — 308.35 31 Bright jet.
20.29 | 321.25 — 323.25 26
T'he entire limb of the Sun was examined with the slit radial on the C line only.
May 16.20.43| 63.55 — 66.35 72
20.45| 78.45 — 8o.15 17
20.47 | 105.55 — 114.45 48
20.48| 115, 5 — 120. 5 41
20.37 | 249.55 — 251.15 19
20.38 | 262. 5 — 264.45 22
20. 38| 280.55 — 283.45 29
20. 40| 308.15 — 310.55 36
20. 41 | 323.15 — 325.45 22
The entire limb of the Sun was examined with the slit radial on the C line only.
May 16.22. 8| 18.55 — 21.10 29
22.10| 63.35 — 67.25 84
22,11 107,25 — 115.15 43
22,12 115,10 — 121. 5 34
22.14| 154, 5 — 158.25 29
22,15 249.45 — 251.35 17
22, 16| 252. o — 253.35 17
22, 4| 281. 5 — 283.15 24
22, 5 306.55 — 30G.45 29
22, 6| 322. 5 — 324.25 24
22, 7| 336,15 — 338. 5 38 Faint.
"The entire limb of the Sun was examined with the slit radial on the C line only.
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¢ OBSERVATIONS OF SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE,
Greenwich Position-Angle gr.‘f'm:lt'mf
Mean Solar Time, eeonds o REMARKS.
1882. Sun’s Axis. " are on
the C Line.
|
d h m o v o 7 1"
May 17.23.59| 13.58 15. 48 . 29
18. 0. of 17.48 20. 8! 48 Fine arched prominence.
o. 1| 29.18 30. 8 17 Small straight jet.
o. 4| b8 3 59.28 ! 17 Partly detached.
o. 5| 60.33 64.23 ! 55 Fine bright prominence.
o. 6| 75.28 82.13 | 24 Two jets bending over to the North.
o. 8| 8q.58 92.58 | 38 .
o. 9| 96.48 100, 3 | 36 Bending over to the South.
o. 9] I1I. 112,28 ! 14 Small jet,
o.10| 134.18 136.33 | 22 Straight jet.
o.11| 151.33 153. 18 ! 19
o.12| 193.18 195. 8 19
0.13| 194.58 196. 48 | 22
17.23. 46| 213. 48 217. 48 ‘ 31 Partly detached.
23. 47| 203. 48 256. 8 | 22 |
23. 48| 257. 28 260. 28 | 24 i
23. 49 263.58 267. 28 24 !
23.50| 268.38 — 275.38 31 i
23. 50| 276, 28 277. 38 19 ! Small straight jet.
23.51| 29o. 48 — 292.38 22 | Small straight jet.
23. 58 338 58 19 E xcocdnmly narrow faint prominence.
The entire limb of the Sun was examined once with the slit radial on the C line only.
May 20. 2. 1} 19. 0 24. O 43 i Very fine forked prominence.
2. o| bo.3o 53.20 . 53 :
1.58] 53,30 53. 50 | 22 Bright arched prominence ; much detail.
1.57] 70. © 71.20 19 Bright straight jet.
1.55] 118. 30 120. 50 29 Straight jet.
2. 8| 124. 30 126. 30 43 Bending over to the South.
2. 6| 194. 50 196. 50 17
2. 5 212. o 217. 20 62 Fine bl'igllt forked jet.
2. 3| 308.30 — 3cg. 50 l 14
2. 2| 345.50 347.30 | 17
| The entire limb of the Sun was examined once with the slit radial on the C line only.
July 30.23.30| 126. 21 131. 51 22 | Faint.
23.33 | 147.31 149. 31 | 36 Partly detached.
23.35| 249. 41 251. 31 ! 22
23. 36| 275. 31 280, 21 | 14
23. 30| 341.31 344,31 29 Bright arched prominence,
23. 30| 357. 31 358. 51 22 TFaint.
: The entire limb of the Sun was examined on C, D3, and also on Dy, Dy, by, by, 1)4,, B, and 1474 K.
! The latter seven lines showed nothing,
|
Greenwich Position- ., Height Brightness. Breadth. \
Mean Solar Time, A'nglc ,_hm Seconds of ave. - REMARKS.
1882, . i.rom . | 1474 ¥ i 1474 1474
Sun's Axis. I D‘I P C ‘ D, l #r \ c ! D, ‘ ¥ ‘
"¢ h m o v 7" ”n " l ”
Sept. 7. 22. 37 146 :;.’)} 29 | 31 | 2? 4 4 i 1 Traint straight jet.
4
22.36| 47. ‘};;} 29 |34 | 5% |2a| 2| 3 yl sl oy 3 || Straight jet.
5 5
22. 35 (;g: ; } 19 | 19 12 1 1 21 3 1 || A low bank, arched at its northern end.
23.18 ;; 42} 19 | 19 1 3 1 I"aint short straight jet.
23.17 Zgg zg} 17 | 17 17 . s o8l % 2 || Short struight jet.
[ 24 3
23. 15 i gc; 2%} 34 | 34 34 . 1ol 4 4 || Dright straight jet.
=4
23. 10 :ii ;}3} 24 | 22 14 . IR 1 || Iraint short jet.
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882, 7
[} .
: Position Height i ,
IGreenwich . Brightness. Breadth.,
%:m Solar Time, | Anele in Scconds of are. f REMARKS.
882. o Al ] 74 | 1 14 | 1 474 | @l
& ' Sun's Axis.| C | D, || ® | © l p, | 4| vl ¢ i D, ‘ £y ! F
=
|‘__': d b m [ ’ ” ” ”
. IS
Sept. 7.23. 2 ;g; g‘_;} 72 | 72 72 4| & o ? || Tall broken prominence,
22. 41| 283,15 31131l 511 . 9 o |1 9 o Broken jet. Whilst being watched at about 23h, om, on the
286. 25 9 d R ! 3 C line, a filament rose from the prominence to the height
of 41", The Cline on the sonthern edge of the prominence
was displaced towards the red by o5 tenth-metre, corre-
sponding to a motion of recession of 14 miles per second.
At 23 3om. it was very faint, and only 14” in height.
22.40 ;gz f’; 55 | 55 550 1] 1 o3l % 1 || Fine bright tree-like prominence,
The entire limb of the Sun was cxamined once with the
slit radial on the C, Dy, Dy, Dy, B, by, by, by, by, 1474 K,
and I lines.
Nov. 7.23.42 i: [1 29 | 31 P 11 % Faint ; seen only on the C and Dy lines.
23.58 | 64.54 . ; ' (o2 . i . The C line on the northern edge of the prominence was dis-
66. 29 717 7 s 4 3 placed towards the red by 1-0 tenth-metre, on the southern
towards the blue by about 4 tenth-metre, corresponding
respectively to a motion of recession of 28 miles per
second, and to a motion of approach of ¢ miles.

The ¥ line appeared most unusually bright. The
1474 K line, the 4, D, and E lines, and several others
near E, were fuzzy and ill-defined near the limb, but the
limb boiled too violently for any short bright lines to be
certainly made out.

8. o. 4 » 22 No displacement was now detected on the C line, but the
prominence was slowly increasing in height, and the
upper portion seemed to be becoming detached from the

lower.
o 9 gi ‘gi 17 {17 % 20 3 Long low prominence ; no detail; seen only on C and D,
0. 12 igé ‘Zg 29 | 29 L 3] % Faint ; seen only on C and Ds.
0.15| 225. 49 6 2 . N 2 Bright straight jet. The IV line was displaced o'2 tenth=
228. 49 20129 9 ! 3 4| 2 ! metre towards the blue, corresponding to a motion of
approach of 8 miles per second.
0. 21 égf '21 19 | 19 3] 3% 2 3 Small prominence ; scen only on the C and Dy lines.
The entire limb of the Sun was examined twice with the
slit radial on all the lines from B to T

OnsurVATION of a SorAr Storm at Position-AnxcLe (from Sun’s Axis) 296° 20" on 1882 May 13.

A very remarkable storm took place at the above position-angle from 1™ 1zm, to 1. 15™., and had cvidently been in progress for some
time previously, Whilst the spectroscope was being centred on’ the Sun, about ob, 45™. a short straight jet had been noticed here, some
26" in height. At 1%, 13™ therc was a prominence divided into three parts, and extending from 294° 32” to 298° 22”.  The uppermost part
was complotely detached, its highest point being 79" from the limb, its lowest 46, its average distance 65”. It showed a displacement
on the C line of 1°5 tenth-metres towards the red, corresponding to a motion of recession of 43 miles per sccond. The middle part was
also completely detached ; its upper surface being 387, its lower surface 22” from the limb. The lowest portion was a short straight jet,
from 14" to 17” in height, and cxtending from about 296° 22’ to 298° 22”. The uppermost portion as scen on the Cline in the two
minutes between 1P, 13™ and 1%, 5™, developed in the most extraordinary manner, moving in a diagonal direetion along the spectrum, so
that it was at the same time travelling rapidly towards the red end of the spectrum and away from the Sun’s limb, growing fiinter and
spreading out meanwhile, and becoming diffused at its edges as it extended itself, until at last it reached the line » 6573° 5, a displacement of
11*4 tenth-metres, and attained a distance from the limb of ¢6”, having moved through 18” in 2 minutes. By 1h, 15™, the entire
prominence had disappeared. The uppermost part when first scen at 1h 12™, was very bright, and extended from about 58" to 72”, but it
had spread out to the limits given above before any exact determinations could be obtained. On turning to the ¥ line the fading fragments
were just caught sight of Lefore all had disappeared, The maximum displacement observed would correspond to & motion of recession of
325 miles per second, and the motion from the imb would be at the rate of about 68 miles per second.
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OBSERVATIONS OF SPECTRA OF SUN SPoTs
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OBservaTIONS of SPECTRA of SUN Spors made at the RoyArL OBSERVATORY, GREENWICH, in the Year 1882.

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

The observations were made by Mr. Maunder with the Half-prism Spectroscope mounted on the South-East Equatoreal. With
the spectroscope in the direct position, one * half-prism” gives a dispersion of about 183° from A to H, and two “half-prisms” a
dispersion of about 80°% Occasionally the spectroscope was reversed end for end, the slit and eye-piece being interchanged. The
speetroscope in this position gives great purity of spectrum. The wave-lengths of the lines observed and the corresponding clements are
taken from Angstrom’s Spectre Normal du Soleil. The wave-lengths of lines not given in Angstrom’s map are inferred from the wave-
lengths of the neighbouring lines. Lines not given by Angstrom are distinguished by an asterisk. The amount of broadening is expressed

in terms of the normal breadth of the line.

1882 April 4.

Spor No. 718.

The spectrum showed but little absorption, either general or selective, Not many lines were broadened, and thesc as a rule but to a
slight extent. The “bands” first seen on 1880 November 27 were visible, but were faint. Definition poor. One-prism train direct.

Magnifying power 28.

The following lines between b and F were observed to be changed over the spot. The C and D lines were also examined.

o Amount .

l‘t}uif:t;-. Element. B of Remarks. 1‘;1::; vt(;; Element. Remarks.
° roadening.

Tenth- Tenth-

metres. metres.

65621 Hydrogen C. Not perceptibly | 5120°1 Titanium A “band,” 10 tenth-
broadened. The edges metre in breadth, scen
of the line were a little only over the spot, lies
fuzzy over the spot. on the more refrangible

5895-1 . 1 . side of this line. The

58%9' 1 } Sodinm K The D lines. line seems to coincide

51831 Maenesium 1 ( The & lines. These were exactly with one edge

51722 \T;t:uesium 7 very little aﬁ’ec'ted. The of the *“band.” If, there-

5166 * Iron and PEEEE edges of the lines were fore, the “band” is

9 mac S‘ m a little fuzzy over the only the line greatly
agnestum. spot. - broadened, it is displaced
5161°8 Iron 1 Displaced towards the red. towards the Dblue by

51586 Iron 1 Displaced towards the red. 0*5 tenth-metre.

5156-2% | | e One of the “bands” of | 5117-8% Two ¢ bands,” each 1'0
1880 November 27.| 5116'0% . tenth-metre in breadth,

Breadth o7 tenth-metre. seen only over the spot.
5115°0 Nickel Not seen at all over the spot.

51552 Nickel 1 5112 5% .. Greatly broadened; 1°0

51547 Sodium } tenth-metre in breadth

51532 .. T over the spot.

5152'7 | Sodium and copper < 5110°g* .. Greatly broadened; about

5151°4 Iron 1 o'2 tenth-metre in

51503 Iron 1 breadth over the spot.

5149 0¥ . .. Greatly broadened. About | 5109°9 Iron .y
0'3 tenth-metre in | 51cg o .. 2
breadth over the spot. 51072 Iron 3

5147°6 TIron + 5105°1 Copper 1

51459 Iron and nickel 1 51038 .. 1

5144°6 . + 5102°3 3

5138°8 Iron % 5101 0¥ . . Greatly broadened ; about

5138+ 3% .. . Line about o-2 tenth- o'2 tenth-metre  in
metre in breadth, seen breadth over the spot.

: only over the spot. 5099°2 Nickel

51369 Iron and nickel 1 50983 Iron .

5136 4% .. . Line about o'z tenth- | 5096°0* A broad band or cluster of
metre in breadth, seen | 5093°5* lines, seen only over the

5133*1 Iron only over the spot. spot.

5131°0 Iron 2 5092 " o¥* .. A “Dband,” 1o tenth-metre

51287 Titanium =% in breadth, seen only

5126°8 Iron 28 over the spot.

51256 . - 5o0go*5 Iron

5124°5 Iron 58 5089 5% Three “bands,” each 1°0

5123°3 Iron B 5087 5* . tenth-metre in breadth,

5121°2 Iron J : 5085° 5% seen only over the spot.
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%: At THE RoYAL ODSERVATORY, GREENWICH, IN THE YEAR 1882,
)
1
E Amount ; Amount
g,:gﬁ: Element. of Remarks. }fn?t; Element. of Remarks.
gt Droadening. S Broadening.
e
L’l"euth- Tenth-
metres. metres.
50837 .. Slightly 4990°5 | Iron and titanium b
5082°6 Iron Slightly 49885 Iron L
50819 . I 4984°8 Iron 1
5076°0 Tron 1 49798 Nickel and Slightly
50742 Iron ? titanium.
5o71°8 Iron 3 49779 Iron 1
5070 0% Four lines, each very faint | 4975°9 2
5°g5,0% and narrow on the | 4975°2 .. 1
5262 i general disk, but o'2 | 49655 TIron ?
Bo61 - O . tenth-metre in breadth | 4964°8 .. 1
over the spot. 4961°8 Iron 1
5059°9 Iron 1 From this line to 4 5055°4 | 4956°9 Iron L
there extends in the | 49544 Iron ?
spot-spectrum a broad | 4952°2 Iron L
band, apparently made | 4952°0 .. o5
up of a number of fine | 4949°5 Iron Slightly
lines, but which the | 4947°5% .. %
dispersion employed | 4939°0 .- 1
could not satisfactorily | 49384 Iron 3
5055° 4% resolve. 4938°0 Iron i
5054 8% Another broad band, also | 4937°4 1
apparently made up of | 4936°5 . ?
a number of fine lines, } 49352 Nickel - 1
J which could not be | 49336 Barium Slightly
50516 satisfactorily isolated. 4932°9 Iron Slightly
50495 Iron ] 4931°3 . 1
5048°3 .. 3 4929°6 Iron 1
50479 Iron 4927°0 .. 1
50435 Iron 3 4926°7 Iron 1
50413 | Iron and calcium 3 49199 Iron 1
5040°3 Tron 49183 Iron 1
50377 Titanium 1 4913° 4 Ea
5035° 9 Titanium x 4911°3 - 1
50355 Titanium i 4904 "1 Nickel 5
5035°'0 Nickel % 4902°6 Iron %
5032 3% . A line o°6 tenth-metre in | 4899°5 Barium 1
breadth, seen only over | 4896'0 ?
the spot. 4892°3 . ?
50303 ] 4891’0 Iron £
5029°1 .. 1 4890°2 Iron 2
50274 Iron x 4884°4 . 1
5026°5 Tron + 48881 Tron 1
5024 2% .. % 48868 Iron ?
5023° 8% 5 4886°0 Iron 1
5021°9 .. ¥ 48847 | Iron and titanium ?
50213 Iron ¥ 488171 Iron 3
5019'5 | Iron and titanium Slightly 4879 2% . 1 Not shown in Fievez’s map,
50178 . ? 48776 | Iron and calcium Slightly
5016°8 Nickel 3 48735 Iron 1
5015 6% .. 3 4872 7% . 1
5014°4 TIron ¥ 4871°4 Iron i
50133 Titanium * 48706 Iron 1
5oog* o* . Very greatly broadened | 4869 1¥* . x
over the spot. 48677 Cobalt 3
5006°7 | Iron and titanium Slightly 4865°4 Nickel 3
5003° 2 Tron 1 4864 2% .. %
So02*1 Iron % 4863°7 Iron t
4998°9 Titanium 3 4860°7 Hydrogen .. F. Not perceptibly
4997°5 . X broadened. The edges
4996° 1 .. ¥ of the line were a little
49934 Iron % tuzzy over the spot.

NorE.—~Angstrom’s map shows only two of the four lines between A 51388 and A 51364, but Ficves's Spectre Solaire shows all four.
Only the two lines given by Angstrdm, viz., A 5138°8 and A 5136°g, could be scen on the general disk, but all four were seen distinetly
over the spot, although the dispersion employed was much less than that employed by M. Fievez. This obscrvation was repeated on
May 20.

GreeNwicH OBSERVATIONS, 1882,

5B
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OBSERVATIONS OF SPECTRA OF SUN SPOTS

FT8BAGOAMM.. 424F -~ AT

Spor No. 72q.
1882 Aprii 14.

The greater part of the spot showed scarcely any trace of absorption either general or selective, and it was only over the darkest part
of the various nuclei that any marked difference in the spectrum could he perceived.

The wind was so high and the interval of sunshine was so short that but little could be made out. The spectrum, however, did not
differ greatly from that ordinarily shown by Sun-spots. The “bands” were seen to be fairly distinet, and two or three fresh bands near &
on the red side were noticed. The spectrum of the largest nucleus gave evidence of an absorption both general and selective rather beyond
the average. Most of the lines usually broadened between C and F were affected to a considerable extent. C, F, and the two D lines were
broadened by about one-half. All four lines were very diffused at their edges over the spot. The b lines were in a part of the spectrum
which was very dark over the spot, and appeared enormously broadened, an appearance probably due not so much to any change in the
lines themselves as to the broadening and deepening of many of the fine faint lines in their immediate neighbourhood.

The wave-lengths of the ¢ bands > referred to above, and on April 21, are as follows :—

Group I.—5120"1, 5117°8, b1i6 0.

Group I1.—5096" 4, 5095°3, 5094 ° 2.

Group ITL.—~5092°8, 5092°1.

Group IV.—5089°5, 50875, 5085°5.

Group V.—50583, 5055° 8, 50538, 5052 5.

Seor No. 724.

1882 April 21,
The two principal nuclei of the spot were examined and their specira showed much general absorption, but the selective absorption was

not at all unusual in character or amount. A large number of lines were broadened, but none to any great extent. The D and b lines were
broadened by about one-half, C and F by about one-third, and the E lines by about one-quarter. All these lines had very ill-defined edges
over the spot. 1474 K was a little broader and darker, but as sharp as usual. The “Dbands” could just be detected. No difference was
perceived between the two nuclei. The definition was very bad, the Sun being in white haze. One-prism train direct. Magnifying
power 28. Position angle of slit 5°.

Sror No. 726.

1882 April 21,
The general absorption was not so marked as for Spot No. 729 ; the selective absorption was thercfore easier to observe. Cand F

were about half as broad again as usual; &; and b, were broader by about one-fourth; & and b, were scarcely affected ; the D lines were
doubled. All these lines were much sharper than in the spectrum of Spot No. 729 ; whilst the E lines and 1474 K showed much the same
appearance as over that spot. The “Dbands,” though not prominent, were more ensily seen over the present spot than over Spot No. 729.
No displacements were noticed, nor was any difference detected between the spectra of the Kast and West nuclei. One-prism train direct.
. Magnifying power 28. Position angle of slit 348°.

Seor No. 759.

1882 May 20.
Farly in the morning it was believed that the spot spectrum showed several marked cases of twisting or displacement; but a more

careful examination later on, made under more favourable circumstances, showed that this appearance was entirely due to fresh lines, of
which a large number were seen over the spot, which were not distinguishable on the Sun. The “ bands ” were also strongly marked, and
in some instances were traceable to a great distance from the spot. The definition was very variable, usually very bad.
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AT THE ROYAL OSERVATORY, GREENWICH, IN THE YEAR 1882,

171
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1

%: The following lines betwecen 4 and A 5043 were observed to be changed over the spot. The C and D lines were also examined.

= Nothing remarkable either as to displacement or great broadening of the lines of the spectrum or as to the appearance of new lines was

&?: noticed in the spectrum from A 5043 to T,

L

. Amount A
Wave- Element. of Remarks. Wave. Element. ot Remarks.
Jength. Broadening. Length, Broadening,.

Tenth- Tenth-

metres. metres.,

6562°1 Hydrogen 1 C. 5123°3 Tron 3

5895°1 Sodium 1 D, 5121°2 Iron %

58891 Sodium 1} D,. The extension towards | 5120°1 Titanium . A “band,” o'8 tenth-
the blue appeared to be metre in breadth, seen
twice as great as that only over the spot, lies
towards the red. on the more refrangible

5183"1 Magnesium 1 0. Very ill-defined over side of this line. The
the spot. line seems to coincide

51722 Magnesium x b, Very ill-defined over exactly with one edge
the spot. of-the “ band.” If, there-

51712 Iron Very much broadened, fore, the “band” is
0'3 tenth-metre over really only the line
the spot. greatly broadened, it is

51685 Iron and nickel 4 b, Very ill-defined over displaced towards the
the spot. blue by o 4 tenth-metre.

5166°9 TIron and 1 b, Very ill-defined over | 5117+8%| 1 Two “bands,” each o8

magnesium, the spot. 5116 0% f tenth-ruetre in Dbreadth,

51647 Iron 3 seen only over the spot.

51642 ¥ 5115°0 Nickel . Not visible over the spot.

5162° 3% .. A “band,” o* 8 tenth-metre | 5113-8%* .. . A “band,” o°'8 tenth-
in breadth, seen only metre in breadth, seen
over the spot. only over the spot.

5161°8 Iron 1 5109°9 Iron Slightly

5159°6% . A “band,” o6 tenth-metre | 55090 . Slightly
in breadth, seen only | 5101°0* . . Greatly broadened; about
over the spot. o'2 tenth-metre in

5156° 2% . A “band,” o' 7 tenth-metre breadth over the spot.
in breadth, seen only | 5098°3 Iron Y
over the spot. 5096° 5% A broad “ band” formed of

5153 2 .. Slightly three lines, connected by

5152-7 | Sodium and copper +5 a dark haze, seen omly

51514 Iron 1 over the spot.  The

51503 Iron % centres of the lines have

51907 2% A “band,” 1°0 tenth-metre wave-lengths  5096°4,
in breadth, seen only 50953, and 5094°2
over the spot. 5094 o* respectively.

5147°6 Iron 1 5092 8% Two “bands,” each 06

51459 Iron and nickel 1 5og2- 1% } tenth-metres in breadth,

5144°6 1 seen only over the spot.

51422 .. 3 5090°5 Iron 1 .

5141°8 Tron 3 Three “ bands,” each 1*0

S141°4 . ¥ 5089°5% | Y tenth-metre in breadth,

51388 Iron i 5087 5% seen on the Sun as well

5138- 3% .. Line about o'3 tenth- | 5085°5% as over the spot, but
metre in breadth, seen much less distinetly.
only over the spot. 50837 .. Slightly

51369 Iron and nickel % 50826 Iron Slightly

5136° 4% . Line about o'3 tenth- | 50819 . 1
metre in breadth, seen | 50780 Iron 2
only over the spot. 5076 4* . .. Not shown in TFievez’s

5133 7% . Line about o-1 tenth- map. Seen only over

. metre in breadth, seen the spot, o'2 tenth-
only over the spot. metre in breadth.

5133°1 Iron 3 50760 Iron 3

5131°0 Iron £ 50742 Tron £

512974* o Line about o°'2 tenth- | 5071°8 Iron e Very greatly broadened ;
metre in breadth, seen o0'6 tenth-metre in
only over the spot. breadth over the spot.

51287 Titanium 1 50683 Tron b Displaced slightly towards

51268 Iron bt the red. Diffused at

512546 .. the edges.

51245 Iron Slightly 50665 Iron 3

5B 2
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12 OBSERVATIONS OF SPECIRA OF SUN SpoTs
. Amount - Amount
Wave- Flement. of Remarks, ]“‘r“:s' Element, of Remarks.
length, Broadening. engi. Broadening.
Tenth- o
Tenth- metres,
metres, 5053 8% . Line about o- 4 tenth-metre
50645 | Iron and titanium L Double line. The two in breadth, scen only
components  were not over the spot.
separated by the disper- | 5052 5% - Line abonto- 2 tenth-metre
sion employed. in breadth, scen only
5063 2% e Line about o 2 tenth-metre over the spot.
in Dreadth, secn only | 5051°1 Iron L
over the spot. 50495 Iron T
5061 4% - .. A “band,” 07 tenth-metre | 50483 .. oy
in breadth, seen only | 5047°9 Iron 3
over the spot. 5047 o¥* .. .. Linc aboutjo- 2 tenth-metre
50599 Iron 3 in breadth, scen only
5058+ 3% .. . A “band,” o 7 tenth-metre over the spot.
in breadth, secn only | 5046°o* . Line about o* 1 tenth-metre
over the spot. in DLreadth, seen only
5055 8% .o .. A “band,” 07 tenth-metre over the spot.
in breadth, seen only | 5o44°5% .. Slightly
over the spot. 50435 Iron I
4860°7 Hydrogen 1 T.
Sror No. 876.
1882 November 8. 22" .

The spectrum of this spot was examined in a brief interval of sunlight, but only one or two lines could be obscrved. The D lines
were doubled in breadth, the 4 lines were broader by onc-half, whilst the F line was hardly, if at all, affected. Onec-prism train direct.
Magrifying power 28. Position angle of slit 315°
1882 November g4 23 to 1o 1h.

The group was broken up into a great numher of small spots, which proved very difficult to observe on account of their small size.
The spectrum could only be mapped from about I! to C.  One-prism train direct. Magnifying power 28. " Position angle of slit ¢5°.

The following lines between A 485479 and A 4919°9 were observed to be changed over the spot :—

Wave- Amount Wave Amount
le ’Wﬂ Element, of Remarks, Ie ‘1":1' Element. of Remarks.
cngth. Broadening. ength. Broadening.
Tenth- Tenth-
metres, metres,
4854°9 Iron and nickel 2 488477 | TIron and titanium Slightly
4859°3 Iron 4 48881 Iron +
4860°7 Hydrogen ? 4890°2 Iron 1
4863°7 Iron Slightly 48g1°0 Tron
48654 Nickel Slightly 4899°5 Barium
48677 Cobalt 1 4902°6 Iron L
487076 Iron 1 4904.° 1 Nickel
4871°4 Iron 1 4907°1 Iron 1
4877+6 | Iron and calcium 2 4913°4 .. 1
4879 0% . % Not shown in Fievez’s map. | 49166 ..
48811 Iron Slightly 4918°3 Iron
48830 . % 491979 Iron L
Sror No, 885,
1882 November 174, 23, to 184, 1h,

The following lines were observed to he reversed, é.c., bright instead of dark, over the principal nucleus of the spot :—C, D,, D,, Dy,
and F.  Of these, C and I! were exceedingly bright, particularly F; and this, notwithstanding that the mist enfecbled the blue and violet
portions of the speetrum. Dy was only pereeived for a short time, apparently when the mist was lightest, abont 23" 5om, D, and D, were
not only reversed but extravagantly broadencd, each line forming a very broad and ill-defined dark band, quite six tenth-metres in breadth,
with a sharp, narrow, bright line in the centre, apparently at the normal place of the line. 'This appearance and the reversal of D, were
noticed whenever the definition and light were a little better than usual.  "The reversal of C and T took place over the bright tongue, which
all but divided the largest nucleus of the spot into two nearly equal portions. The reversal of the sodium lines was not noticed at the
point where C and F were brightest.
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AT TIE ROYAL OBSERVATORY, GREENWICI, IN THE YEAR 1882.

44F°°AC!

18

=T
%E The third and fourth lines of hydrogen could not be detected, but the mist made it impossible to observe the extreme cnds of the
n: spectrum.
0, The & lines and 1474 K showed no appreciable change. The strong calcium lines between ¢¢ and D were doubled in breadth, The
T\ B lines were less strongly atfected, and were, perhaps, onc-third as broad again as usual.
The general absorption of the spot was small, that is, the continuous speetrum was not so much fainter than that of the gencral disk
as might have been expected,

The Sun was not well scen, the day being misty and cloudy. Two-prism train reversed. Magnifying power 28.

1882 November 19l 23", to 204, of,

The spectrum of the principal nucleus was again examined. The general absorption was more marked than on November 18, and
more lines were noticed to be broadened. The general absorption was not, however, uniform ; here and there, there were broad ill-defined
patches, noticeably darker than the rest of the spectrura. The district lying between 2 4900 and A 4830 was onc of the most marked
of these.

The C line was scen reversed right across the great nucleus. D, and F were suspected to be reversed, but, owing to the mist, could
not be clearly scen as bright lines. D, and D, also could not be seen as bright lines, but they presented exactly the same appearance as
on November 18 at those times when the mist was too dense to permit the reversal to Dbe clearly scen; that is, they were very much
broadened, were very ill-defined, and much fainter than usual in the middle. Several other lines, amongst them A 4957, A 4920, and A 4918,
closcly resembled the D lines. The 1474 K line did not appear to be affected, but one near it, cither 2 5301 or  5307,—there was not time
to properly identify the line, but it was belicved to be A 5307,— vanished over the spot.

The calcium and iron lines between C and D were much broadened, and also those near » 5600 and » 5856. These were broader hy
about two-thirds; the E lines were broader by about onc-half ; the b lines by onc-quarter. All these lines were, as a rule, well-defined,
that is to say, they did not show the ¢ smudged” appearance seen in the D lines and the three iron lines near IY, mentioned above. Two-
prism train reversed. Magnifying power 28.

The spectroscope was afterwards placed in the direet position, as used for observation of stellar speetra, and only one ¢ half-prism”
was employed. 'With this dispersion, a remarkable reversion of the T line was noticed. At the preceding edge of the great nucleus there
was a broad bright flame, whieh, touching the ¥ line at the extreme preceding edge of the nucleus, sloped away from the nucleus in the
preceding direction, and from the Fline towards the blue. It was inclined to the I' line at an angle of about 40°% was 1, or, perhaps,
1} tenth-metre in average breadth, and cxtended to a distance from the F line of 3 or, perhaps, 3% tenth-metres. It was pointed at each
end, and was nearly but not quite straight, being a little twisted near its centre. A displacement of 3% tenth-metres towards the blue would
correspond to a motion of approach of 134 miles per sccond. Time of observation, November 1gd. 23, 20m,

The Sun was not well seen, the day being misty.

November 21.

The Sun was only seen through fog and was very faint, The spot-spectrum was therefore a dense black band, in which it was very
difficult to perceive any details. The C and ¥ lines were reversed over the greater portion of the area of the spot, not, however, over the
very darkest part of the prineipal nucleus, but over all its fainter portions. Dy and, perhaps, 1474 K seemed to be reversed over the same
region, The latter line seemed to be displaced nearly 1 tenth-metre towards the red. The D lines together covered quite 10 tenth-metres,
and ran one into the other; they were very ill-defined, and appeared exactly as on November zo. They extended further towards the blue
than towards the red ; in fact, the broadening scemed traceable twice as far in the first direction as in the sccond. A very large percentage
of the lines between D and T had a similar appearance to that shown by the D lines and the iron lines near I on November 20, i.e., they were
very much broader than on the general disk, were very ill-defined, and were mueh fainter than the corresponding lines on the Sun, especia'lly
about their centres. It is thervefore probable that a clearer day would have shown them as distinctly reversed, cspecially as the I line
showed precisely the samo “ smudged ” appearanco whenever the fog became too thick for it to be seen as a bright line.

Group « and the lines at A 6200 were vory much broadened, principally on the side nearer the blue.

A momentary gleam of clearcr sunlight showed F roversed in the most intricate and beautilul manner right across the great nucleus,
not over its entiro area, but at short intervals from one side to the other, even over its blackest portion, These stars of brilliant blue light
were on the average about twice as broad as the dark I line on the general disk, sometimes four times as broad, and were but little, if uf all,
displaced.

The Sun was in a yellow fog during the whole timo of examination, Two-prism train reversed. Magnifying power 28.
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14 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Mzasures of DispraceMENT of Lines in the Spmcrra of Stars, as compared with those of
RovalL OBSERVATORY, GREENWICH,

Note.—The motion corresponding to the displacement actually observed may be inferred from the Concluded Motion by adding
the Eartl’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,” (i.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°% The dispersions have been inferred from measurements of the distance
between b, and b, as compared with the wave-length measure.

Date, 1882, Number| Reading ' Displacement. Width
Greenwich o of of . Micrometer of
. . E Half- | Position Objects compared. Readings. Estimated in Terms K
Sidercal Time. 2 X el Measured. of the Breadth of the | Slit.
3 Prisms.|  Circle. Comparison Line.
d h m o r T r
Feb. 10. 5. o M 1 6 v Orionis F ,....... 0411
HB...... Chererees 0'309 4 o'102 1 towards red 0165
5.35 s s ys v Orionis F ........ 0'379
HB......... Ceeaes 0293 + 0086 2 towards red | 0165
6. o ys ’s ys v Orionis F ........ 0335
O 0285 + o050 1 towards red | o165
Feb. 10. 6. 10 M 1 6 BTawmiI...... Ve 0'298
N 0'358 — o060 5 towards blue | 0’165
6.25 ’s ’s ’s BTauriF......v.s. 0268
HB....... e 0'353 — 0085 2 towards blue | 0165
6. 40 v ys ,s BTauri F....uv.. .. 0346 :
Hp......... RN 0372 — 0026 o towards blue | o165
‘ Feb. 10. 7. © M 1 6 Sirius F..... ereean 0°234
HB . ooiviieinns - 0225 + o009 5 towards red | 0165
’s ys ’s Sirius Foooovenvenn 0293
D 0235 + 0058 1 towards red | o165
. .5 . Sirius Fovvvvinnenns 0296 i
HB . oiiiiiieiianns 0254 + o'042 1 towards red | 0'165
s s ys Sirius Fo....o.0v0vin 0298
HBE.......... Ceees 0'272 + o026 g towards red | o165
s . sy | SiriusF.......e0n. 0300
S O 0254 + o046 1 towards red | 01165
8. o . . ’s Sirius ¥F.o.vevve e . 0298
Hp........ RN 0332 — 0034 1 towards blue | o165
Feb. 10. 8.50 34 1 6 Procyon ¥ ......... 0568
HAa...... ereeeans 0429 + 0139 2 towards red | 0165
9. © ” ” 'y Procyon F ..ovvvnenn 0'525
B B 0430 + o095 3 towards red | o165
Feb. 10. g.20 M 1 6 Castor F' ....v'vet 0263
Hp. . ooviviiei e, 0246 + 0017 s towards red | 0165
’9 ’s 1y Castor F ..... cerees 0'397 )
Hpa...... s 0253 + o144 % towards red | 0165
)3 ) ’ Castor F oovvivnnnn 0’412
HpB iiiivieraoinnn 0°272 + o140 % towards red | 0165
9. 45 ys sy | ’s Castor ' . .ooovvins 0364
Hp..oovoiiiiinienn 0273 + o'0g1 2 towards red | o165

»
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882. 15
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TERRESTRIAL ELEMENTS, and CoNCLUDED MoTIoNS in the LiNe of SicHT, from OBSERVATIONS at the
in the Year 1882,

7o of the micrometer corresponds, with one * half-prism ” to 10°3 tenth-metres or 372 miles per second for the & lines,
and to 7'gg tenth-metres or 307 miles per second for the F line; and with two ¢“half-prisms” to 2-o tenth-metres or
73 miles per second for b and to 1°67 tenth-metres or 64 miles per second for F.

17" of the screw for opening the slit corresponds to oo1 inch, or about 10",

The slit lies north and south when the reading of the Position-Circle is 6°.

The estimations of the displacements have been made by indirect comparison with the comparison-line, except where the
contrary is expressly stated.

Earth's Concluded Motion of Star
Motion in in Miles per Second.
Miles per REMARKS.
Second. Measured. | Estimated.
Star-line and spectrum faint. Light cloud interfered with the observations. Hence the
+160 4+ 154 | + 119 measures were made with great difficulty.
+16%0 + 105 + 63
+160 — o6 | — 21
Definition good. Direct comparison showed an unmistakeable but small displacement
+16°4 — 349 | — 331 toivards the blue.
+16°4 — 426 | — 387
+16°4 — 244 | — 220
Repeated and careful direct comparisons failed to show any decided displacement at all,
+ 93 — 66 — 38 If there was any it was towards the red, in accordance with the measures. Direct
comparison is, however, difficult when the amount of displacement is small. The clock
+ 93 + 86 + 46 drove badly at the time of the last measuvre, rendering it doubtful. The second and
three following measures seemed good,
+ 93 4+ 36| 4+ 19
+ 93 - 3| — 38
+ 93 + 49 | + 19
+ 93 — 198 — 205

Definition good.
+ 85 | + 343 | + 287

+ 85 + 208 + 194
Star-line broad and ill-defined. Spectrum faint. Definition good for last measure.
+103 — 50 — 47
+10°3 + 341 + 269
+10°3 + 329 + 269
4103 + 178 + 120
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16 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1882, Numfber Rca(l‘mg . . Displacement. Width
Greenwich § I‘I(’)llf- I’os(;tion Objects compared. l,l:::;;msu Tstimated in Terms of
Sidereal Time. g . : readmgs. Measured. of the Breadth of the | Slit.
5 Prisms. | Cirele. Comparison Line.
d h m o r r r
Feb. 10. 9.55 M 1 6 Pollux F........... 0188
= B 0242 — 0054 % towards blue | 0'165
s ’s s Pollux F........... 0'226
Hp..... e 0238 — o'oI12 Coincident 0'165
ys ys . Pollux F........... 0268
HB . ooiviiivininn, 0°240 4 0028 1y towards red | o165
10, 10 . ’s .5 Pollux F...... 0166
Hp............. . °'194 — c'028 15 towards blue | o°165
Feb. 11. 0. © M 1 6 SkyF .ovvvninnnnnn 0398
D B 0372 + o026 : 0165
sy .y s Sky Fooveininnens. 0381
HB..... 0'371 + o010 0'165
IE) s s Sky F.oovvenvvennn. 0348
HB . viiviiiiiann, 0368 — ©0'020 o165
s »9 ’» Sky Fovvevniinane. 0384
HpB...oovvivnn.. .. 0388 — 0'004. 0165
29 EX] ) Sk_YF basssnsevcese 0'378
HB.oooivivnn, e 0370 + 0008 o165
Mar. 14. 0. © M 1 5 Sky Fovvnivumes “es 0763 )
HA............ ces 0762 + o'oo1 Coincident 0144
29 55 s Sky F ..... e .. 0796 o
Hp......ooooiii 0766 + o030 Coincident 0144
P vy ss Sky F ....... 0778 o
o I 0768 <+ o010 Coincident 0'144
’s ’s ’s SkyF ...ooovvials, 0'790
S I o793 — 0'003 Coincident 0144
IR ER] 39 Sky ] 0'775 .
. O N 0769 + ovc0b Coincident 0'144
Mar. 14. 7.30 M 1 5 | SirusF........... . o621
L o562 + o059 $ towardsred | o'144
7- 45 ’ ) 59 Sirfus F.......... . 0'596
) N N .. 0543 + 0'053 4 towardsred | o'144
7- 58 - 45 . Sirius F.o...oovvutn. 0598 .
Hp........ooo0h 0536 + o'062 1 towards red | o'144
8. 5 ’ ’s ”) Sirius F............ ~ 0582
Ha....... NP . 0548 + 0'034 L towards red | o'144
8.15 ys vy )y Sitius F............ 0531
Hp.....ooovvvi i o506 + o025 4 towards red | o'144
Mar. 14. 8.35 M 1 5 v Geminorum F . . ... 0398 )
Hp.ooovoviiiinns 0436 — 0'038 1 towards blue | o144
8.45 s . ) v Geminorum F .. ... 0°488 . .
HpE..oovviiiiann. 0'452 .+ 0036 1 towards red | o'144
9. © .y sy . v Geminorum F ., ... 0373
Hp. Ceevenes eeean 0443 — o'070 1 towards blue | o'144
9.10 ) ’s »s | v Geminorum F ..... 0°378
Ha.....oooiiiee. 0415 — 0037 4 towards blue 0'144
Mar. 14. Q.20 M 1 5 Procyor F.......... 0'696
9 Hp y g o'6g8 + 0048 1 towardsred | o'144
. 25 Procyon F.......... 0782
’ ” ”? ” Hp y e 0686 + o096 } towards red | o'144
g.35 ’s sy . Procyon F......... . 0718
)2 I 0'663 4+ 0055 4 towards red | o'144
. 45 Procyon F.......... 0698
>4 ! ” ” Hp y .............. 0'654 + o044 ] towards red | o'144
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0 AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882, 17
L
E: Barth’s Concluded Motion of Star
é: Motion in in Miles per Second.
.q—: Miles per REMARKS.
?_'8: Second. Measured. | Estimated.
| SN -
Definition good but spectrum and lines faint.
+ 93 — 2600 | — 20 :
+ 93 — 130 - 93
+ 93 | — o7 — 37
+ 93 | — 179 | — 149
3 The faintness of the hydrogen spectrum rendered direct comparison absolutely impossible
+ ° and made fair and trustworthy measures difficult. There was, however, no sign of any
+ 31 displacement. The hydrogen spectrum was very well defined though faint.
— 62
- 12
+ 25
+ o3
+ 92
+ 31
— 0'9
+ 18
Line well seen though the spectrum was tremulous. Direct comparison showed a small
+ 136 + 45 + 11°2 but distinct displacement towards the red.
+ 136 + 27 | 4+ 112
+ 136 + 54 | 4+ 112
+136 | — 32| + 13
+ 136 - 59 | — 30
+ 180 — 297 — 329
+ 180 - 69 | — 74
+ 180 — 395 | — 366
+ 180 — 294 | — 329
Deéfinition fair,
+ 155 - o8 + 31
4 155 + 140 | + 2177
+ 155 + 14! 4+ 93
+ 15'5 — 2'0 + 31
GREENwIcH OBSERVATIONS, 1882, 5§ C
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18 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1882, Number| Reading ‘ Displacement, Width
Greenwich g of of : red Micrometer of
¢ E Half- | Position Objeets compared. Readings. Estimated in Terms
Sidereal Time. 2 , . Measured. of the Breadth of the | Slit.
g |FPrisms. Circle. | - “omparison Line.
|
d h m ° r r r
Mar. 14.10. o M 1 5 Castor F' ... o 0525
L 0413 + o112 # towards red | o144
10. 10 . 55 ys Castor I ,..... oo o512
HB  oooviiiiiine, 0416 4 o'og6 2 towards red | o'144
10.25 ys ys .5 Castor F'o..ooviinss, 0436
G 0'398 + 0038 1 towards red 0144
Mar. 14. 10. 40 M 1 5 Pollux F..... eenan 0343
5 0415 — 0'072 % towards blue | o144
10. 55 .5 55 s Pollux F........0t 0324
. 0°408 — 0084 2 towards blue | o144
Apr. 5. ¢.55 M 1 6 Sirius F............ 0'942
HpB  iiiiiiiiiinan, 0825 + o117 2 towards red 0’159
10. 10 . 55 ys Sivius F...... 0898
HB...... [P 0821 + o077 2 towards red o159
10. 20 sy . s Sirius F.........0e. 0'848 ‘
1 O © 0798 -+ o0bo 1 towards red | o159
Apr. 5.10.35 M I 6 Procyon F........ 0 0'955
Hp........ e 0°825 + 0130 3 towards red 0’159
10. 50 ys ys . Procyon F'o...o.t, 0922
Hp B T PR 0'816 + o°'106 1 towards red | o'159
Apr. 5.11. 0 M 1 6 Castor ' ....ovtss. 0°gob
L v 0776 + 0130 # towards red | o159
11. 15 ys ys ys Castor F ........... 0'943
HpB  iiveeienianan, 0'8ag + 0134 & towards red | o159
Apr. 6. o. © M 1 6 Sky Fuvuvinnininn, 0453
L P o572 — o119 o'159
R RN ys Sky Foooivivinanns. 0429
HB........ e 0484 — 0055 o'159
.5 55 ys Sky F ....ovvvns. . 0548
HpA . ....... 0500 + 0048 o159
’s ys ys Sky Foooiviiinnn, 0508
) I N 0°443 + o065 o'159
’ ) 5y Sky I 0'44.8
HpB . ..ioiiiiiioit, o*450 — ©'002 o159
Apr. 8. g.30 M 1 6 Sivtus Foo..ooes, 0249
HB..ooiviivia.. 0’188 + o061 1 towards red 0'210
g. 40 ys ys ’s Sirius Fouvvvnnnnn, 0251
L 1 0187 + o064 +% towards red | o'210
9. 45 - ’s ys Sirtus Foooooiuaies, 0219
5 o177 + o'042 3 towards red | o210
9.55 ys v sy - Sirius Fooooooioaes, 0329
L .- 0'172 + o157 2 towards red | o210
jo. 5 ., ys ys Sirius F...... 0242
2 0187 + o055 4 towards red | o210
10,15 ys )y ys Sirius Fovvvnvivnnns 0'243
Hp ooiiiiine. 0187 + 0'056 5 towards red | o210
Apr. 8.10.35 M 1 6 6 Leonis F....... vee 0828 )
) 8 U S o810 + o018 Coincident. 0'210
10. 45 ys - . 6 Leonis ¥'.......... 0'838 :
| O N o814 + o'o24 Yy towards red | o210
10.55 55 5o . 6 Leonis F.vu.uuss. o'go8
’ Hp........ eeeans o788 4 o120 3 towards red | .o*210
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882 19
Earth’s Concluded Motion of Star
Motion in in Miles per Sceond.
Miles per . REMATRKS. .
" Second.

Measured. | Estimated.

‘ Definition fair.
+167 |+ 77 | 4+ 279

+ 167 + 128 | 4+ 299

+ 167 — 50 | — 18
+163 | — 384 | — 411
4163 | — 42'1 — 46%

Spectrum very tremulous. Direct comparison showed little or no displacement.
+ 141 + 218 | + 283

+ 141 + 96 | + 142
+ 141 + 3| + 36

Spectrum fairly steady but faint for a star of this magnitude.
+ 17°4 22’5 | -+ 250

+ 17°4 152 | + 179

Spectrum rather faint but steady, and definition fair.
+ 180 21'g + 244

+ 180 232 + 244

366

— 169
+ 147
+ 200
— o6

Spectrum very tremulous but star-line very distinctly seen and easy to biscet.
+ 140 + 47 + 47 | Direct comparison showed & small displacement towards the red, just enough to be clearly
made out. The last two measures were not made under such good circumstances as the

+ 1470 + 5 + g4 |+ fist four.
+ 14'0 — 18 - 4'0
+ 14'0 + 342 | + 308
tigo k29 + 47
+ 140 4 32 + 80
Spectrum faint.  Star-line broad but faint.
+ 1079 — 54 | — 109

+ 1079 - 35| — 35
+ 10'9 4+ 2600 | + 264

§C2
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20 MoTioNS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1882, Number; Reading ‘ Displacement. Width
Greenwich g of of . Micrometer of
- . i B Half- | Position Objects compared. Readings, Estimated in Terms i
Sidereal Time. 2 . . Measured. of the Breadth of the | Slit.
3 Prisms.| = Circle. Comparison Line.
d h m o r T r
Apr. 8.11.20 M 1 6 dLeonisF.......... 0376
HpB . ..o.oviiiiaa 0°468 — 0'0g2 2 towards blue | o210
11. 30 s ys s, 3 Leonis F...... 0422
Ha...ooovviiient 0°485 — 0063 1 towards blue | o210
Apr. 8.11.45 M 1 6 Spica F....... ceens 1'108
Hp........ Ceeeens 1"099 + o'00g Coincident. 0°210
11.55 sy s - SpicaF.....oo0enen 0°993
Hp....... Cieeeens 1°068 — 0075 4% towards blue | o'210
12. 5 s ’s s SpicaF............ 0'g78 )
HpB . iiiieiivinnn., 1°078 — o'110 2 towards blue | o'210
12. 15 ’s Yy .5 Spica F........ 0'gh2
HAa...ooiiivianan. 1°063 — o111 4 towards blue | o210
Apr. 8.12.30 M 1 6 a Corone F ........ 0'861
HpB. . .oooivvien. . 0826 -+ 0'035 % towards red 0210
12. 40 ' ys ’s a Corone F ........ 0'g27
B 0871 + 0'056 1 towards red | o210
June 12. 15. 50 M 1 2 Arcturus F......... 0546
Hp. oooooooiiii, 0598 — 0'052 1 towards blue | o'200
16. 10 ’s ss . Arcturus I, . ...... 0548
L 0608 — o060 4 towards blue | o200
June 12. 16, 35 N 1 2 BLibre F.......... 0334
Hp........... e 0456 — o122 2 towards blue | o200
I7. o ’9 ’ L] BLibre F.......... 0'434
Hp...... Ceemeaaas 0'492 — 0058 1 towards blue | o°z00
June 14. 16. 15 M 1 2 @ Coronz I'......... 0882
Hp......oovvuvne 0668 + o214 1 towards red | o'200
16. 20 - ys )y aCorone F....... 0'qo8 '
HB..iooovvinians, 0676 + 07232 1 towards red | o'200
16. 30 ys vs ys a Coronz I, ...... - 0°705
Hp...... N 0663 + o'042 % towards red | o*200
16.35 ’ > ’s @ Corone F......... o814
Hp............... 0'652 + o162 2 towards red | o*200
June 14. 16. 50 M 1 2 « Ophiuchi F ....... 0845
Hp. . ...ooooooits 0732 + o113 4 towards red | o'200
16. 55 . ’s > | @ Ophiuehi ' ,...... 0963 ,
D I 0'821 + o142 2 towards red | o'200
17. o ’ 59 ’y o Oplnuchl F....... 0'908
_ |G O 0795 + o113 4 towards red | o°200
17.10 ’s ys ’s @ Ophiuchi F .,..... 0769
HB.....oooo0h . 0735 + 0'034 J towavds red | o*200
June 14. 17. 25 M 1 2 aLyre B ... ... 0552
Hp......... R 0617 — o0'065 I towards blue | o200
17.35 ” ’ sy |aLyre® .......... 0453
) - .. 0'581 — 0128 2 towards blue | o°200
June 14. 17. 50 M 1 2 wAquile F'...,..... 0488
Hp....... Ceerien 0'536 - 0'048 1 towards blue | o'200
18. o ’s ’s sy | aAquile P ... ... e 0468 .
HAB....... Cereenan 0552 — o0'084 % towards blue | o200
18.15 5 P) ) a Aquilee Foverait.. A o477
Hp............ e 0542 — 0065 } towards blue | o200
18. 30 v ”s vy | aAquile B, . ....... 0348
HA........ e 0560 — 0'212 1 towards blue | o*200
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i) At THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882. 2/
s,
;I 3
! Barth’s Concluded Motion of Star
é: Motion in in Miles per Second, .
B! | Miles per REMARKS.
i‘_'o: Second. Measured. Tstimated.
Spectrum fairly well defined and steady.
4112 | — 395 | — 411 |
+11°2 — 306 | — 2979

Speetrum bright but somewhat tremulous.  Star-line faint and not well defined.
— 01 + 29 4+ o1

— o1 - 22°Q — 22'3
— 01 — 306 — 298
— 01 — 340 — 372

Star-line dark. Spectrum faint. Definition poor.
— 48 + 156 + 197

— 48 + 2200 | + 235

Star-line somewhat faint but sharp and well defined.

+132 — 291 — 286
+13°2 — 316 — 286

Star-line broad. Spectrum very faint.
+99 | — 473 | — 4679
+ 99 — 277 | — 305

Definition good.
+ 87 + 5770 | + 530
+ 87 + 625 | + 530
+87 | + 42| + 36
+ 87 + 410 + 32°4

: Definition fair. Star-line broad and nebulous.

— o8 + 355 | + 316
— 08 + 444 | + 4179
— 08 + 355 | 4+ 316
— o8 +" 1z | + g6

The position for observing was very uncomfortable. The measures would otherwise have
— 279 — 170 | — 176 .been much easier to make and probably more accordant, Definition good.
— 279 — 363 | — 382

Definition very good. Last measure rough, being made rather hastily.
- 92 — 55 | — 31 | Note—The spectrum of hydrogen wns compared with the sky spectrum on June 16, and

the H 8 line seemed to be perfectly coincident with the I line of the sky spectrum,

- 92 — 166 | — 113 The adjustments of the spectroscope had remained unchanged from June 12. '
— g'2 — 107 | — 62
- g2 — 558 | — 525

o
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22 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Number| Reading Displacement, .
Date, 1882, . of of - ) Width
Greenwich E Malf- | Position Objects compared. R]c::{m;:l Tastimated in Terms S‘)lf"t
. . 3 eadings. the Bres f Slit.
Sidereal Time. g Prisms.| Circle. Measured. of é{]’)l](;‘;;ll t Sl(()llghL(;ll ghe
d h m o r r T
July 10.18. © M 1 9 a Ophinchi F ....... 0'920
H............ . 1'021 — o'101 1 towards blue | o289
18. 20 . ys sy o Ophiuchi F .. ..... 0'g18 .
1 1042 — 0'124 2 towards blue | 0°289
L ]
July 12.17.15 M 1 9 aAquile Fo.ooo... 0'923
HB...oiovivinnns 1’019 — o0'og6 1 towards blue | o289
17. 30 aAquile Fooo...... 0'88 )
7 ” ” 7 HpB . iiiiiivinan 1'0257; — 1'038 1 towards blue | o°289
July 15.18.25 M 1 9 aCyeni .. ...o.. 0380
HpB......cocvnt. 0536 — 0°'156 1 towards blue. | 0289
18.55 aCygnil'.......... 0'492
” ” ” B3| By? .............. o'gi')s — 0'066 1 towards blue | 0289
July 24.19. 25 M 1 9 B Cassiopeie F'...... 0673
L 0648 + 0025 -l towards red | o289
19. 40 ’s - - B Cassiopeie I'...... 0736
HpA....ooooovil o612 + o124 I towards red | o289
July 24.20. © M I 9 aPegasilP o....00.. 0187
HB........ S 0324 — 0137 % towards blue | 0°289
20.15 s s s aPegasiF ......... 0337
Hp.ovoovioint o370 — ©0'033 <y towards blue | o°28¢g
July 29.18.30 M 1 5 alyre F.o.o......,. 0572
Hp........oc0 0 0698 — o126 4 towards blue | o227
18. 45 vs - ’s alyre Foooooa..... 0566
Hp..ooovoviiii 0'692 — o126 4 towards blue | o227
‘ July 29.19. © M 1 5 Moon F............ 0253
S O 0256 — 0003 0227
19. 5 »s ’s ’s Moon . ........... o269
HpB..... e 0264 + o'o0b 0°227
1g. 10 55 . . Moon I............ 0210
HB......... e 0254 — 0038 0227
19. 15 .5 .5 ys Moon I'............ 0898
L 0912 — 0'0l14 0227
19. 20 - , ys Moon F.....v.u.t. o*go8
D 0'gob + ooz 0227
Aug. 2.19. © M 1 5 aAquile ... ..., o549
B I 0476 + 0073 2 towards red | o119
19.15 s 55 5y aAquile F......... 0°498
p....... e 0°467 + o031 1 towards red | o119
Aug. 2.20.15 M 1 5 CAquile ' oo oL 0258
Hpe......ooovi 1 0338 — o'o80 2 towards blue | o'119
20. 40 99 ’s . CAquile I ..., 0388
8 0373 + o015 45 towards red | o119
Aug. 2.21.15 3¢ 1 5 « Delphini I, ..... .. 0’142
. L O B 0224 — 0'082 2 towards blue | o'119
21.33 - . 5y « Delphini ¥........ 0235
Hp..... feratiiaas 0233 + o002 Coincident o119
Aug. 2.21.50 M 1 5 aPegasi ' ......... 0719
I 0822 — 0103 4 towards blue | o119
© 22, © s N s aPegusiF ,........ 0828
I A T 0'855 — o'027 1 towards blue | o'119
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882. 23
. Earth’s Coneluded Motion of Star
g. Motion in in Miles per Sccond.
pno: Miles per REMARKS.
©
ol Second. Measured. Estimated.

Definition good but spectrum fuint.
+ 67 | =377 | —417

+ 67 — 448 — 486
Spectrum faint. Clouds forming. Linc not so well seen in the second as in the first
— 2'6 — 2679 — 324 observation.
— 26 | — 398 — 49'9
Definition variable. Spectrum brigit.
— 58 — 42°0 — 46'7
— 58 — 14’4 — 152

Y

Cloud passing. Obscrvation difficult and unsatisfactory.
— 112 + 189 + 217

- 112 + 49'3 + 462

Cloud passing. Observation difficult and unsatisfactory.

— 12'8 — 20°4 — 39'7 | Note—The spectrum of hydrogen was compared with the sky spectrum on July 27 ; the
H B line seemed to be perfectly coincident with the ¥ line of the sky spectrum. The
— 12'8 + 27 + 23 adjustments of the spectroscope had remained unchanged from July 10.

Spectrum fuint for so bright « star, but fairly steady.
+ 33 | —420 | — 450

+ 33 —42'0 — 450

Coincidence appeared perfect. Moon spectrum faint, Definition fair,

— 117
— 4_-3
+ 06

Definition good.
4- 28 + 196 + 232

: Definition good.
+ 28 + 6'7 4 10°2 -

Spectrum so faint that bisection of the line was all but impossible. The definition of the
+ 55 — 300 — 31’5 star-line was, however, good and the spectrum steady.

Spectrum so faint that biscction of the line was almost impossible. The definition of the
- 1’4 — 238 ~— 246 star-line was, however, good and the spectrum steady.

— 14 + 2% + 14

Definition good. Spectrum steady and not too faint for work.
— 111 — 205 — 21'4

— 111 + 28 + 18
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24 MoTIoNS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1882, Number| Reading . Displacement. Width
Greenwich g of of Objects compared Mierometer Estimated in Terms of
h - 313, . . 35
Sidereal Time. E Half: Po.smon Readings. "Measured. of the Breadth of the | SIit.
é Prisms.| Circle. Comparison Line.
d h m o T r r
Aug. 2.22.10 M 1 5 Moon F...oovvenee. 0938
HB......... eraae 0'go4 + 0034 o119
s s ys Moon F....ovvvenn - 0'867 _
HpB.ioooiieiiiann, o888 — o021 o't1g
s s ’y Moon F......oovv 0877
Hp . coovviiiiin .- 0'8go — o013 o119
P ’s ’ Moon Fovvuvvvnnnns 0°goo
2 P 0888 + orc12 o119
22.30 ’s ’s ys Moon F....ooovvnn 0'962
HpB . ioiiiiiinnnnn 0932 + o030 o119
Aug. 4.21.50 M 1 5 a Lyraé Fooooooooia 0513
HB........ e 0599 — 0'086 2 towards blue | 0133
21.55 s ys ys aLyre F .......... 0456
Hpg....... 0568 *— o112 1 towards blue | 0133
Aug. 4.22.25 M 1 5 aCygniF.......... 0787
Hp.....ooovenl, 0882 — 0'095 1 towards blue | 0’133
22,30 aCygniF..... RN 0'865
" " ” ) 2 O 0°9o2 - 0037 1 towards blue | 0'133
Aug. 4.22.40 N 1 5 aCygniF..0....... o817
HB....ooovvvinen. 0896 — 0'079 4 towards blue | 0133
22. 50 . ys ’s aCygniF.......... 0839
Hp..ooovoiiant 0889 — 0050 1 towards blue | 0133
Aug. 8.19.30 | ™ 1 5 Arcturus dy...0u.... o115
Mg ooviiinennnnn. 0300 ~ 0185 4 towards blue | o171
10. 45 ys ’s ’s Arcturus by ..., ... o250
Mg ooeevieninnenns 0284 — 0034 3 towards blue | o171
Aug. 8.20. © N 1 5 Areturus by . ........ 0'172 :
) Mgy ooovvvnnnn, oo 0279 — o107 % towards blue | o171
Aug. 8.20.20 M 1 5 v Aquile &;......... 0844
Bl vereonennnonnas 0'891 — 0°047 1 towards blue | o171
20, 30 v ’s . v Aquile 6,..... NN 0881
Mgy.ooovnnn Ceeiaes 0927 — 0046 {5 towards blue | o171
Aug. 8.20.50 N 1 5 vy Aquile by, 0., 0'967
: Mgy coovvennennn, 0998 — 0'031 Coincident o171
Aug. 8.21.15 N 1 5 nPegasi by ..o, 0'08g ‘
Moy coivieiiinnnn, o118 — o0'029 vy towards blue | o171
22. 25 ’s ’s . nPegasidy ... 0361
Mgy ooviiiiiniiennn 0374 — 0013 Coincident o171
Aug. 8.21.45 M 1 5 | qPegasidy.......... 0828
Mgy ooiiviininnnnn, o814 + o014 Coincident o171
22. © 3y - s nwPegasi b ooo.ivit 0'799
Mg, ........ Cerenen o810 — o'oIl Coincident o171
Aug. 21.20. © M 1 5 v Draconis &, ....... 0'681 ‘
Mgy oooiiinnninnns 0682 — o'oll Coincident o150
20. 15 ’9 )9 ’» v Draconis &y ....... 0661
Mg, ...... i 0'686 — o025 15 towards blue | o150
Aug. 21.20. 45 M 1 5 BCygnidj.......... 0684
Bl eeevraonnianens o'6oo + 0084 2 towards red | o'150
21. © ” - . BCygnidyovvens.s. 0'504.
Mg .oviiinnnnn cies 0'591 — 0087 } towards blue | o150
21. 20 ’y 'y ’ ﬂCygnibl.......... 0°461
Mg;..... ceieeraaan 0579 — o118 % towards blue | o'150
21.35 v ’s ’9 B Cygniby....... ees 0448
Mg, ..... Cheeerene 0568 - 0'120 2 towards blue | o150
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882 25
T .
: Eartl’s Concluded Motion of Star
' Motion in in Miles per Second.
! Miles per | ._ REMARKS.
1
! Second. Measured. | Estimated.
Coincidence appeared perfect.
+ 104
- 65
— 4‘0
+ 37
+ 92
» Spectrum steady and bright. Definition very satisfactory.
+ 41 — 305 | — 2671
41 | — 285 | — 316
Spectrum steady and bright. Definition very saiisfactory.
— 32 — 259 | — 243 .
— 32 — 81 - 105
- 32 — 210 | — 243
— 32 | — 122 | — 78
: Definition poor. Spectrum very tremulous. Measures rough.
+ 141 — 829 | — 691
+ 141 — 267 | — 691
+ 141 — 53g | — 691
' Definition good, Spectrum steady but faint, Star-line exceedingly faint.
+ 45 | — 2200 | — 209
+ 45 | — 216 | — 209
+ 45 — 160 | — 495 ]
" | Definition fair. Spectrum fairly bright but somewhat tremulous.
— 9° - 18| = 74
— 90 + 42| + 9o
— g0 + 142 + 9o
— g0 + 49 | + 9o _
Wind high ; spectrum somewhat tremulous and lines rather faint and ill-defined for this star,
+ 42 — 46| — 42 which usually shows them very distinctly.
+ 42 — 135 | — 162
Definition poor. Wind high, spectrum tremulous. The star-line was decidedly better
+ 58 + 254 | + 421 seen in the three later observations than in the first.
+ 58 - 381 — 357
+ 58 — 496 | — 657
+ 58 | — 504 | — 776
GreeNwioH OBSERVATIONS, 1882, 5D
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26 MoOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Number| Reading Displacement. ’
Date, 1882, . Width
. ™ of of Micrometer
Greenwich E Ialf- | Position Objeets compared. Readines Iistimated in Terms of
Sidereal Time. 2 . k ) en Measured. of the Breadth of the | Slit.
é Prisms.| Circle. Comparison Line.
d h m ° T r r
Aug. 21.22.15 M 1 5 vy Cygnidy.......... 0662
Mg ooveeiiinnnnnns 0662 — 0000 Coinecident o150
22. 30 s ys ys v Cygni by....... o610
Mg ooviiniiiiannn. o691 — 0081 % towards blue | o150
Aug. 21.22. 50 M 1 5 aCygnidi.......... 0'623 ‘
Cleereiinninneens 0689 — 0066 % towards blue | o150
23. © s . ys a Cygni by.... ..., .. 0376
El e innnaannaanns 0681 — 0105 £ towards blue | o'150
Aug. 21.23. 30 M 1 5 $Cygnidy cuvunnnnn, 0'656
Mg, ooooiniinnnn, 0644 + o012 'y towards red | o150
23.45 sy - 55 ¢ Cygnid; ..... ceees 0631
Mg, cvvieeennnnn, 0642 — o'ol1 g towards blue | or150
Oct. 8.22.35 M 1 5 a Cygnid;..... ceenn 0'692!
Moy oveiiiiiiiannns o611 — 0'081 % towards blue | o'190
22, 50 - - )5 «Cygnidy.......... 0’722
Mg .ooviiiiinnnnn. 0608 — o114 2 towards blue | o'1go
Nov. 8.23.23 N 1 5 aLlyre® ..o 0360
Hp....... e . 0720 — o160 2 towards blue | o'144
’9 2 ’y o Lyl’re F ..o, 0'294 .
Hp......ooov ol t 0360 — o066 4 towards blue | o144
0. 4 Iz IR IR} aLyl'ﬂOF .......... 0']78 .
G I 0313 — 0135 3 towards blue | o'144
’s X ’s e Lyre I ..., o087 :
LG I . 0221 — 0134 4 towards blue | o'144
Nov. 8. 1.10 N 1 5 aPersei Foo......., 0229
opg....... e 0341 — o112 4 towards blue | o144
Nov. g. o.10 M 1 5 waPegasiF.......... o889
Hp...ooooiiila. 0907 — o018 5 towards blue | o232
0. 30 .5 ’s ’s wPegasi Foo ..., 0734
Hp..oooooooiii 0878 — 0'144 3 towards blue | o232
0. 45 . ys vy aPegasi Foooooo.L,. 0752
Hp.........0.. ves 0862 — o110 £ towards blue | o232
1. © T s ’s aPegasiF.......... 0722
Hp....... eveeees 0868 — o146 3 towards blue | o°232
Nov. g. 1.30 M 1 5 yPegasi F,...... e 0876
Hpg . ooooooiioiil, 0'958 — o'082 % towards blue | 0°232
I. 45 IR X ys Y chi"Si Foooveunoo. 0853
Hp.......... e 0'g62 — o109 2 towards blue | o232
Nov. g. 2. o M 1 5 BleaseiF ......... 0618
15 0518 + o'100 2 towards red | o232
2. 10 ’ IR) IR) gPerscild ......... 0°478
Hp. . .oovooei, . 0482 — 0004 Coincident 0232
Nov. gq. 2.30 M 1 5 Capella ¥ .. ........ 0'999
L 0'933 + 0066 1 towards red | o0°232
3.5 X I ) Capella F . ..., ceean 0875
Hp.ooooo.t, evens 0'855 + o'oz20 5 towards red | o232
Nov. 10. 0.55 N 1 5 Capella F o....o.0 0343
G O 0311 + 0032 1 towards red | orog7
1. 3 - ’s s Capella F .. ........ 0339
. .oviaee. veves o301 + 0038 4 towards red | o097
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882 27

Earth’s Concluded Motion of Star
Motion in in Miles per Second.
Miles per REMARKS.
Seeond. Measured. Estimated.

Definition poor. The first measure appeared the better.
+-1°0 — 10 — 10
+ 1°0 — 311 — 409

Definition fair. Wind still high and spectrum unsteady but bright.
— 0'8 — 237 — 391
— 0'8 — 382 — 591

Definition poor. Spectrum faint and unsteady.

— 06 4+ 51 + 126

— 06 — 35 | — 114
Spectrum faint for so bright a star. Thin cloud or light mist. Spectrum rather too
+ 60 — 361 | — 470 narrow. Lines steady but faint. Definition fair.
+ 6o — 484 | — 6oy
Star spectrum very bright.
+ 75 — 566 | — 593
+ 7'5 277 | — 420
+ 75 — 489 | — 420 | Satisfactory observation.
+ 75 — 486 | — 420
Considered good. The sky clouded up suddenly before another measure could be obtained.
— 4*2 — 302 — 30.3
Star spectrum faint, Star-line ill-defined. Definition poor.
+1 4_-6 — 20°1 — 22°2
+146 — 588 | — 525
+146 — 484 | — 449
+ 146 — 594 — 525
Definition poor. Spectrum faint.
+11'8 — 370 | — 3711
+11°8 — 452 | — 42°1

Definition fair, Spectrum bright.

Spectrum faint, but definition fair. Sky clouding over.
— 93 + 290 | 4+ 283
Last measure bad.  Interrupted by cloud.

A good measure,

Tolerably good. Line fairly distinet.
- g1 4+ 208 + 24-'8

5D 2
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28 CorrecreEp RESULTS FOR MOTIONS OF STARS IN THE LINE oF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

CorLrecTep Resurts for Motions of STARs in the line of Sight, from SpECTROSCOPIC OBSERVATIONS made at the RovAw
OBSERVATORY, GREENWICH, in the Year 18%2.
(F for the Star or Moon is compared with Hg of Hydrogen, and &y, by, b, with Mg;, Mg,, Mg, of Magnesium.)
(+ denotes Recession; — Approach.)
S 8 Concluded Motion of Star
g n B P N . Earth’s Motion in Miles per Second.
Date, 1882. = 2a 28 Position Width of Line. | in M;lcs per L e
g 3 2z Circle. Slit. Second.
8 E = é A Measured. Estimated.
B CASSIOPELX,
o] r
July 24 M 2 1 9 0289 F — 112 + 341 + 339
[ 4
v PEaAsL,
November 9 M 2 1 ‘ 5 0232 F ‘ + 11'8 — 41'1 1 — 396
B PERSEL
November ¢ M , 2 1 ‘ 5 0232 F — 21 l + 168 + 173
o PERSEL
November 8 | N 1 1 ’ 5 0'144 F — 42 — 3072 — 303
a AuricE (Capella).
November 9 M 2 1 5 0232 T — 93 + 225 + 226
10 N 2 I 5 0097 F — g1 + 199 + 24'8°
v ORIONIS.
February 10 M } 3 1 6 0165 l F ’ + 160 + 85 | 4 54
B TAURI
February 10 b ' 3 ’ 1 6 ‘ 0'165 ¥ + 164 ’ — 340 - 313
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L AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882. 29
N
! B & “ Conclnded Motion of Star
S g | l - nelud
Bl owews | £ gD | EE | e | owimer g FRARASEr | emeps Sen
= 3 g Mz Circle. Slit. Second
?_'8: 3 E = *;: a ) Mecasured. Estimated.
L
v GEMINORUM,
o T
March 14 M 4 1 5 0144 ¥ + 180 — 264 — 27°4
a Cants Magoris (Sirius).
February 10 M 6 1 6 0'165 F + 93 - 17 - 33
March 14 M 5 1 5 c'144 F + 136 + o7 + 64
April 5 M 3 1 6 o159 F + 141 + 109 + 154
8 M 6 1 6 o210 r + 140 4+ 82 + 89
a GeMINORUM (Castor).
February 10 M 4 1 6 0165 F + 103 + 199 + 153
March 14 M 3 1 5 0'144. F + 167 + 85 + 180
April 5 M 2 1 6 0'159 F 4+ 180 4+ 226 + 244
« Cants Mivoris ( Procyon).
February 10 M 2 1 6 0165 F + 85 + 276 + 241
March 14 M 4 1 B 0144 g 155 + 32 + g3 '
April 5 M T2 1 6 0'159 g + 174 + 188 + 21’5
a GEMINORUM (Lollux).
TFebruary 10 M 4 1 6 0165 ¥ + 93 — 144 — 12'1
March 14 M 2 1 "5 0'144 F + 163 — 403 — 436
3 Leonis.
April 8 t M 2 1 6 l 0'210 ‘ F + 11z — 350 — 355
6 Lronis.
April 8 M ‘ 3 1 { 0'210 F + 1079 + 57 + 40
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80 CorLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

. ® 4 k-] , . Concluded Motion of Star
Date. 1882 ? g g E é P()'sitiml \Vit‘llt',h of Line. E;‘;t{\l{?lx;t‘;:n in Miles per Second.
’ 2 £3 gF Cirele. Slit. Second. .
B é = vz A Measured. Estimated,
a Vircinis (Spica).
o r
April 8 M 4 1 6 o'210 F — o1 - 21'2 — 22:3
a Bootis (Arcturus).
June 12 M 2 1 2 0°200 I + 132 — 304 — 286
August 8 M 2 1 5 o171 by + 141 — 548 — 69°1
N 1 1 5 o171 by + 141 — 539 — 69°1
B Linra.
June 12 M 2 1 2 0200 I + 99 — 375 — 387
« Coronz.
April 8 M 2 1 6 o210 F — 48 + 188 + 216
June 14 M 4 1 2 0°200 F + 87 + 412 + 355
« OPHIUCHI.

June 14 M 4 1 2 0'200 F — o8 + 3r6 + 287
July 10 M 2 1 9 0289 F + 67 e — 452
v Draconis.

|
Auvgust 21 M 2 1 5 o150 b + 42 — g0 — 102
a Lyrr (Vega).
June 14 M 2 1 2 0°200 ¥ — 29 — 267 — 279
July 29 M 2 1 5 0'227 r + 33 —  42°0 — 450
August 4 M 2 1 5 0133 F + 41 — 345 — 288
November 8 4 1 5 0144 F + 75 — 455 — 464
¢ AqQuinz,
August 2 M 2 1 5 o119 F + 55 — 155 — 153
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1882 37/
. 8 2 C . , . Concluded Motion of Star
5 g5 %4 Position Width of .| Barth’s Motion in Miles per Sccond.
Date, 1882. I 28 2.7 Circle Slit Line. in Miles per
& g3 g4 rrete. o Second.
g *2 = = Measured. Estimated.
B CyeNL
© r
August 21 M 4 1 5 o150 b, + 58 — 282 — 342
v AQUILE.
August 8 M 2 1 5 o171 by + 45 — 218 — 209
N 1 1 5 0’171 b + 45 — 160 — 45
f
« AquiLa (Altair).
June 14 M 4 1 2 0°200 g — g2 — 2272 — 183
July 12 M 2 1 9 0289 ] — 26 - 333 — 41'1
August 2 M 2 1 5 o119 ¥ + 28 + 131 + 167
v Cyexmn
August 21 Mo 2 1 5 o150 l by + 10 ‘ — 161 — 210
a DELPHINT.
August 2 M 2 1 5 \ 0’119 F — 14 ‘ — 109 ‘ — 16
« CYGNI.
July 15 M 2 1 9 0289 I — 58 — 282 — 30'9
August 4 M 2 1 5 0133 F — 32 — 17'0 — 17'4
N 2 1 5 0133 I — 32 — 16 — 16
August 21 M 2 1 5 o150 b, — o8 — 310 — 49°I
October 7 M 2 1 5 0’190 b + 6o — 422 — 539
¢ CyeyL
August 21 ‘ 33 2 ’ 1 5 l o150 ‘ b — o6 l + o8 ‘ + o6
] Preast.
August 8 N 2 I 5 o171 I — g0 + 12 + o8
M 2 1 5 0171 by — go + 935 + 9o
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82 COLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

] o “ Coqcludg(l Motion of Star
5 w B P o idth of Larth’s Motion in Miles per Second.
Date, 1882. & 28 éé Pé)i}zllz.n Wlsm‘o Line. | in Miles per
2 g = =™ Becond. Measured. Estimated.
o Z A
o PEGASI
o r
July 24 M 2 1 9 0289 F — 12°8 — 133 — 187
August 2 M 2 1 5 o119 F — 1t — 89 — 98
November 9 M 4 1 5 0'232 F + 146 — 46 — 430
Moon.
July 29 M 5 1 5 0227 F .. — 3o ..
August 2 M 5 1 5 o119 F . + 26 .
SKY SPECTRUM.
February 11 M 5 1 6 0°165 F . + 12 .
March 14 M 5 1 5 0’144 F ‘e + 27
April 6 M 5 1 6 o'159 0 . - 39 .
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Osservations of the SprcTrA of Uraxus, of sundry Stars, of CoMmers « and 4 1882, and of an Atrora, made
at the Royan OpservaTory, GreENwICH, in the YEeAr 1882.

Uraxus.
1882, March 164, 7ih,
Single-prism Speetroscope. Micrometer B,
Obscrver, M.

The spectrum showed four broad dark bands, and two or three very faint lines. The bands scemed to De shaded at
the edges on both sides. The measures of the positions of the faint lines are very rough. The following wave-lengths for
the bands and lines were inferred from a curve formed from measures of the lines in the solar spectrum; the index error
for the time of observation being determined by measures of the positions of the D lines of sodium and of the sharp edges
of the principal bright bands in the spectrum of & Bunsen flame.

Band or Line. Wave-length,

tenth-metres.
Speetrum begins about .....oviii i, .. 5960
Band I.  Diffused, broad and dark hand ... .. e 5714
Band Il ... ereaes 5430
Faintline .......... N 5232
Faint line ......... et e 5039
Faint line ................ Ceeeieea s e 4906
Band IIL, probably I, .. ...t 4857
Band IV. (... .. e ie e e 4593
Spectrum ends about .o, oviviiii i . 4450

TYrEs or STARs.
1882, March 16.
Single-prism Speetroscope.

Observer, M.

The spectra of the four following stars, of which the three last are not in Secchi’s Catalogo delle Stelle di cui si &
determinato lo Spettro luminoso, were examined to determine the type to which they belong.

8 Leonis. Type I. T and g strongly marked. 17 broad and diffused.

6 Leonis. Type I. F and g strongly marked. T narrow, darker, and more condensed in the centre than in 3 Leonis.

w Ursee Majoris.  Type IT. A fine example. The & lines very strong, and the IS group distinct.

P Ursa Majoris. Type L. apparently. The F' line very faint and diffused. The lines in the spectrum scen with

great difficulty.

Cowrr ¢ 1882 (WELLS).
1882, April 22,
Single-prism Spectroscope.
Position Circle, 348°.
Observer, M.

Only a continuous spectrum conld he detected. This was very fairly bright from the star-like nucleus, and a faint
spectrum could also be traced for some distance down the tail.  With a fairly narrow slit the spectrum could be traced
from a little below D to a little below I9, say from a 5goo to A 4900. The sky clouded before any more definite observa-
tions could be sccured.

1882, April 24.
’ Single-prism Spectroscope.

Position Circle, 348",
Width of Slit, oin*03 and oft* og.
Obscrver, M.
Only a continuous spectram could be detected.  This was not equally bright throughout, there being two ill-defined
muxima in the green and greenish-blue.  The spectrum was traceable from about 4 6000 to & 4400.

Greepnwic OBSERVATIONS, 1882, 5 K
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84 OBSERVATIONS OF SPECTRA OF URANUS, OF SUNDRY STARS, OF COMETS o AND b 1882, AND OF AN AURORA,

1882, May 11.

Half-prism Spectroscope. One “ half-prism > reversed.
Magnifying power, 28. Position Cirele, 270°.
Observer, M.

The Comet gave simply a continuous spectrum, which was easily traceable from about A 6100 to about A 4700. No
bright bands or break of continuity was detected either with a wide or narrow slit. The continuous spectrum seemed
remarkably bright from the nucleus, considering the comparative faintness of the Comet, and the high dispersion, 5° from
A to H, employed. ’

1882, May 13.
Half-prism Spectroscope. One “ half-prism ” reversed.
Magnifying power, 15. Position Circle, 270°.
Observer, M.

Very careful and repeated examination failed to show any definite bands. Once or twice an ill-defined maximum
was suspected, a little to the red of the green band of the Bunsen-flame spectrum, in other words near E ; but as the
spectrum is naturally brightest about this point, but little weight can attach to the suspicion.

The spectrum was traced for a distance from the centre of the nucleus of nearly one minute in each direction, and
from about 2 6150 to about a 4300.

1882, May 20.
Half-prism Spectroscope. One “ half-prism ”* reversed.
Magnifying powers 15 and 28. Position Circle, 270°.
also Single-prism Spectroscope.
also Eyepiece-prism.
Observer, M.

With none of these dispersions could any bright bands, properly so called, be distinguished; but two faint broad
dark bands, or what gave that impression, crossed the spectrum. Practically the same observation as on April 24, when
two maxima of light were noticed, the maxima observed on that occasion lying respectively between and on the blue side
of the two minima observed now.

A third dark band was suspected near D on the blue side of that line.

These dark bands seemed to be sharp at the cdges, but were all exceedingly faint, the most refrangible least so, the
middle one much fainter, the third by far the faintest of the three.

The spectrum described above was that from the nucleus and head. The tail showed a very short continuous
spectrum visible only iu the green. At least it gave that impression. It might be mistaken for the bright green band of
carbon, but it seemed too regular for this to be the case, there being no trace of a sharp edge towards the red to be
detected. It also extended too far towards the red. The spectrum from the nucleus was traced from about A 6150 to A 43c0.

The following measures were obtained with the Single-prism spectroscope of two of the dark bauds, as compared with
the sharp edges of the bright bands in the blue and green of the spectrum of a Bunsen-flame, the wave-lengths being
inferred by means of a curve formed from measures of the lines in the solar spectrum.

tenth-metres.
Band in the blue........ 4818 4811 and 4855,
Band in the green....... 5493.

1882, May 22. gh. to 104h.
Single-prism Spectroscope.
Observer, M.
Tho continuous spectrum alone was visible, but the sky spectrurﬁ in its neighbourhood was so strong that no bright
bands could possibly have been seen unless they had been exceedingly bright.  Only the spectrum from the central nucleus
could be examined, and this was too narrow to show dark bands. The sky clouded over at half-past ten,
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1882, May 31.
Single-prism Spectroscope. Micrometer B.
Observer, M.
The hindrances to observation were very great, the Comet being in a very awkward position. It was also very
difficult to keep it on the slit.
The spectrum from the nucleus was a bright but very narrow ribbon of light of irregular intensity.
The speetrum of the Comet was compared with those of sodium and of & Bunsen-flame.

Nature of Object. Wave-length.
tenth-metres,
A bright point near D......... T 59027
A dark space about 120 tenth-metres in breadth follows .. e
An irregular bright streak not nearly so distinet as that
near D, .t i e i e 5328
Another streak somewhat better defined .........0uvuun. 5146
A dark spacenear F .. ...oooiiiiil e 4862
Another dark space a little further towards the blue, not
measured........ Cieesuiereseita et earenans

The above measures are exceedingly rough,

These irrezularities were only seen at times. At times, however, the whole spectrum seemed full of bright lines,
bnt the hindrances to observation were so great that no eontinued view could be obtained of them.

The general appearance of the spectrum was not altered from May 20, except that its greatly increased brilliancy
allowed the details to be better seen.

1882, June 7.
Half-prism Spectroscope. One “ half-prism ” direct.
Magnifying power, 14. Position Circle, 92°
Observer, M.

The moment the Comet came on the slit the exceeding brilliance of the line in the yellow was remarked. There was
also a continuous spectrum, but nolines either bright or dark were noted in it. The yellow line was, however, so exceedingly
brilliant, and so far outshone the rest of the spectrum, that it would be scarcely an exaggeration to say that the Comet
shone by monochromatic light. The Comet rose in cloud, and was not seen in the spectroscope until 150 3om. ; it was
clearly seen in the 3in finder, as a planetary disk of very nearly the same colour as Mars, until 15 50™. four minutes
after sunrise, when it was accidentally lost, and the sky clouded over before it could be picked up again. The tail was
masked by the daylight.

A very rough measure of the position of the bright line gave its wave-length as 5894'5 tenth-metres, or 2°5 tenth-
metres to the red of the D lines, a displacement which, assuming its identity with the pair of yellow sodium lines, would
correspond to a receding motion of 79 miles per second. The actual movement of recession of the Comet at the time was
185 miles per second.

1882, June 10, 18b-22h,
. Observer, M.

The Comet was secn in full daylight just after perihelion passage at 20b, with the 12§ inch equatoreal, using negative
eye-pieces with powers of 60, 130, 220, and 310. With the lowest power, a light red glass was necessary, but with the
powers 220 and 310 the light of the sky was not too strong for the eye, and the Comet could be easily seen as a dull
yellow stellar point of light, the disk being no larger than that of o star. It was judged to be not so bright as Capella,
which had been seen previously, making every allowance for the much brighter background on which the Comet was
secn. On putting in the transit micrometer (which has a much larger field) to determine its place, the Comet was lost,
after having been scen distinetly for a quarter of an hour, and it was not picked up again afterwards. A white haze had
gradually formed round the Sun, and the sky became overcast about noon.
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86 OBSERVATIONS OF SPECTRA OF URANUS, OF SUNDRY STARS, oF COMETS ¢ AND b 1882, AND OF AN AURORA,

CoMmET b 1882.
1882, October 25, 150-18Mh,
Half-prism Spectroscope. One “ half-prism ” direct.

Width of Slit, or73z2.
Observer, M.

The Moon was so bright, and there was so much mist, that the Comet was not seen until 17h, At 18P it was lost in
daylight.

The spectrum showed the usual three bands, but no sodium lines. The bands, which were, as usual, sharp and very
bright at their less refrangible edge, and gradually faded away towards the blue end of the spectrum, each extended so far
in that direction as almost to touch the next band, and rendered it very difficult to ascertain whether there was a
continuous spectrum or not. It was believed that there was one, but that it was faint.

Direct comparison showed that the three bands were generally coincident with the three principal bands given by a
Bunsen-flame. But a small displacement towards the red was noticed in the case of the green band. Tt was also suspected
that different parts of the nucleus showed very considerable displacements inter se, but the faintness of the spectrum and
the short time available for observation prevented the suspicion from being verified as thoroughly as could have been
wished. The cometary band was very sharp at the less refrangible edge, most unusually so for a comet, and was much
better defined than the band of the flame spectrum, and the individual measures each seemed very satisfactory, but, as will
be remarked, they gave widely differing results. It was also noticed that when the telescope was moved by means of the
slow-motion rods the edge of the band would seem to shift its position with regard to the occulting bar, by an extreme
amount of o™ 1, or perhaps even o™z in one or two instances.

Measures of the Green Band.

Displacement Motion in Miles
. Aicrometer i . Inferred per Second
Objects compared. Readings. ‘Wave-length corresponding
° In Revolutions. { In Wave-length, of Comet Band, I)tizlﬁzzg:gt
r r tenth-metres. tenth-metres.

Comet ............. 1'000
Bunsen-flame ....... 1°052 — 0052 — o054 51635 — 195
Comet .....qc0vnun. 1°098
Bunsen-flame ....... 0918 + o180 4 1°85 51659 + 668
Comet .oovvveeernns 0942
Bunsen-flame ....... 0'g22 + o020 + o21 51642 + 76
Comet ....ovvvvnnnn 0862
Bunsen-flame ....... 1012 — 0’150 — 1'55 51625 — 560
Comet ...oovinnnnn o'gb1
Bunsen-flame ....... 1'013 — o052 — o054 51635 — 195
Comet ........... .. 0383
Bunsen-flame ....... 0380 + 0003 + 003 51640 + 11
Comet ......... . 0'339
Bunsen-flame ,...... 0°432 — 0'093 — 0°g6 51630 — 347
Comet .....o.vvvnen o552
Bunsen-flame . ...... 0369 + 0183 + 1-88 51659 + 6779
Comet ............. o509
Bunsen-flame ....... 0519 — 0’010 — 0’10 51639 — 36
Comet ....oovvuenn. o570
Bunsen-flame ....... 0532 + 0038 + 039 51644 + go

Means,.ooveiveninen ... + o007 + o069 51641+ 022 + 25

1882, October 30, 1532 to 18b%,
Half-prism Spectroscope. One  half-prism ” direct.
Width of Slit, 17183.
Observer, M.,

The usual three cometary bands were seen, and & faint continuous spectrum, but nothing further could be made out.
The blue and yellow bands were too faint for measurement, but closely coincided in position with the cerresponding bands
of the spectrum of the Bunsen-flame. No displacement of the green band could be detected with any degree of certainty ;
nor could any bright lines be detected upon it,
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Measures of the Green Band.

Displacement. Motionlin Miles
. Micrometer Inferred per Second
Objects compared. Readings. ‘Wave-length correspending
In Revolutions. | In Wave-length. of Comet Band. Dti:p(;:sggsgt.
r r tenth-metres, tenth-metres.

Comet +.voveveunnen 0419
Bunsen-flame ....... o372 + 0047 + 048 5164°5 + 17'3
Comet ........ . 0353
Bunsen-flame ....... 0334 + oro1g + o020 51642 + 72
Comet ...oocvinnnnn 0°210
Bunsen-flame ..... 0254 — 0°044 — 0°45 51635 — 162
Comet ........ . 0218
Buusen-flame ....... 0214 + o004 + 004 51640 + 14
Comet ............. o188
Bunsen-flame . ...... 0168 + o020 + o'21 51642 + 76
Comet ......oovvut 0320
Bunsen-flame ....... 0278 + 0'042 + 043 51644 + 155
Comet .....ooovvns 0302
Bunsen-flame ....... 0322 — 0'020 — 021 51638 - 76
Comet .....ovvunnn. 0288
Bunsen-flame . ...... 0322 — 0034 — 035 51636 — 126
Comet ........ouue. 0271
Bunsen-flame ....... 0'335 — o0'c64 — 0'66 51633 — 238
Comet ...... Ceeeaes 0306
Bunsen-flame ....... 0'288 + o018 + o'19 51642 + 69

Means..vvveeesenennnnnnns — 0'001 — 012 516404009 — 0%

1882, November 10, 174,

Half-prism Spectroscope. One  half-prism Teversed.

Observer, M.

The blue band was no longer visible, the yellow band was exceedingly faint, and even the green band was too faint
for measurement. The latter showed a very sharp edge on its less refrangible side, a circumstance noticed on both
the former occasions when the spectrum of the Comet was observed, and the more remarkable that the bands in the
spectra of comets are gerierally somewhat diffused. It is probable, therefore, that on a better view the band might have
been resolved into fine lines.

The mean of all the measures of the less refrangible edge of the Green Band in the Comet’s spectrum gives the
following result for its wave-length,
5164'0 + o'1 tenth-metres.
Thalén’s wave-lengths for the less refrangible edges of the bands in the spectrum of the Bunsen-flame have been
assumed throughout, as follows :—

Band. Wave-length.
tenth-metres.
Yellow band ........ 56330
Green band...... ees 51640
Blue band........ . 47360
GrEENwICH OBSERVATIONS, 1882, v 5 F
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88 OBSERVATIONS OF SPECTRA OF URANUS, OF SUNDRY STARS, OF COMETS « AND b 1882, AND OF AN AURORA, &c,

Actrora.
1882, November 17, 5t 20™. to gb. o™,
Hand Spectroscope (“half-prism ).  One ¢half-prism.”
Observer, M.

The Aurora at the commencement of the observation was a red one, of no particular shape, a ruddy glow extending
all over the N.W.  About 5. 3om. a hrilliant arm shot up from the N. horizon to the zenith, principally red but with a
green vein in it. The rosy colour disappeared soon after this. The principal red display lay between Vega and -
e and 4 Urse Majoris, a broad band of light. A fainter band, at right angles to the first, went down to Bootes,~a Coronwe
Borealis shining in the centre of it,—and up toward and nearly to the zenith.

The green Aurora during the time of observation consisted, with one remarkable exception, of little clse than a pale
green light fringing the upper edge of the London smoke cloud. The exception was the sudden appearance of a
magnificent streak of light, much more brilliant than the great Comet, and about one-quarter as long again. When first
seen it had already risen some 20° and just at that moment it bore a great resemblance to the Comet in general outlire.
Rising in the E.N.E., and slowing mounting, it seemed nearly to follow a parallel of declination, passed just above the
Moon, and sank with an even regular motion down to the W. It faded somewhat after passing the meridian, and
disappeared at about 6%, 5%, 5g5. G. M. T. It took about two minutes to cross the sky. It slowly increased in length
up to meridian passage and decreased after it, its greatest length being perhaps about 30°.

No view was obtained of the spectrum of the red Aurora, nor of this great bright cloud.

The single-prism Spectroscope, when pointed to the pale green light in the north, showed the green Auroral line very
brilliantly, and also a great number of faint lines further to the blue. But it was quite impossible to see the pointer, and
no measures could be made,

The Hand ¢ half-prism ” Spectroscope showed only the green line, and the following determinations were obtained of
its position as compared with that of the D lines given by a sodium-flame, the wave-length being inferred by means of a
curve formed from measures of lines in the solar spectrum between D and b :—

. Wave-length of
A“E,llzltlrz‘me D Lines Centre. Auroral Line
g ’ inferred.
r r tenth-metres.
o810 1532 5531
0599 1°338 5524
Avroral Line. D Lines,
T Wave-length of
Inferred Inferred Al}l“éral‘ I{me
Blue Edge. Red Edge. Reading for Blue Edge. Red Rdge. Reading for inierred.
Centre. Centre.
r r r r r r tenth-metres.
0565 0603 0584 1'177 1°464. 1"321 5525
c'535 o715 0625 1'203 1432 1°318 5542
0444 0735 o600 172 1°322 1247 5561
Mean wave-lengtls of Auroral line. . ... «.....08537 + 45 tenth-metres.
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