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

Osservarions of BriguT Lings in the Srrcrrum of SoLAR ProMINENCES and of the CIIROMOSPHERE, made at the RoyAr OBservaTory,
GREENWICH, in the Year 1881.

Note—The position-angles for solar prominences, or for the part of the chromosphere examined, are reckoned from the north pole of the Sun’s axis in the direction
N., E., S., W., N, In the case of prominences, the position-angles for the two extremities of the prominence are given.

The hexght in seconds of are, the estimated brightuess, and the estimated breadth of the several bugh* lines seen, are given for each promincnce and for
selected points of the chromosphere. The average brightness of each liue is estimated in terms of the brightness of the corresponding part of the solor spectrum.
The lines are usually fainter at the extremity than at the base. In the case of the b lines, the letter f denotes that the dark lines are faint in the spectrum of the
prominence or chromosphere, but are not secn actually reversed. The average breadth of each line is 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 nsually
narrower at the extremity than at the base.

On several occasnons the F line has been scen “ doubly rever: qed” in the neighbourhood of the limb, i.c., a fine dark line is seen in the middle of the bright
T line, which is itself in the middlc of the dark I line much broadened.

The ¢ Half-prism ” Spectroscope with a train of two ¢ half-prisms *” was used throughout. For viewing the prominences and chromosphere the spectroscope is
1eversed end for end, the ¢lit and eye-piece being interchanged, so that the pencil is incident on the oblique face and emerges at the perpendicular face of each “half.
prism.” Thus the breadth of the spccmlm-lmes, considered as monochromatic images of the slit, is diminished, and greater purity of spectrum is obtained. In order
to vu;\v a prominence in its just proportions, the breadth is afterwards magnified by means of 2 small * haif- prism ” (direét-vision) placed between the eye-picce
and the eye.

QObserver, M.

" Position Height in
Mens Sotow Thme, | Angle | Seconds of REMARKS
88 ’ from arc on : *
o1 Sun’s Axis. || the C Line.
d h m o 7
May 6. 1. © g: ?,: } 37 "Faint straight jet.
to g; g’; } 47 Long bank with three or four jets rising from it.
1.45 i:g 4_2 } 43 Bright jet partly detached.
i :Z 4’; } 27 || Straight jet; bright.
:ﬁ' P } 35 | Faint straightjet.
zgé "; } 37 Partly detached.
:gg g: } 24 Straight jet.
The chromosphere averaged 8" to 10” in height.
The entire limb of the Sun was examined once with the slit radial on {he C line only.
May 6.23.35| 52.52 } 42 .
23. 36 22 ?Z }The two prominences formed a fine continuous group, showing much detail.
75. 32 } 47
23.40 ::g é: } 24 A straight jet.
2345 20922 } 50 | Forked jet.
The entire limb of the Sun was examined once with the slit radial on the C line only.
May 9. 1.25 ;? 32} 24 Straight jet.
1. 26 ii ig} 22 Straight jet.

0. 50 gg 5: } 20 Straight jet.

1.30] 61. o Forked jet. The same prominence as the preceding. In the interval of 4om between the observations it |-
67. 40 24 had undergone considerable change.
1.30 ?z 42} 20 No detail.
1.32 ;g ;g } 30 Straight jet.
1.35 :?g :g} 35 Prominence with several jets. -
The entire limb of the Sun was examined once with the slit radial on the C line only.
May z0. o.40 g‘g ?g} 20 ‘Small jet.
0- 40 gg ‘gg } 25 Forked jet.
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881. 3
1
1
: Position Height in
! Greenwich p .
a s Angl Seconds of .
;Br)iean ?ggs:r Time,| “1&¢ e on REMARKS.
o) : Sun’s Axis.| the C Line.
B —— :
1 d h m o ’ 4
h . O. 38. o . .
May 20.0.43 138.50} 18 Straight jet.
0. 45 :o)g 48} 45 Bright straight jet.
o- 48 :gg ?g} 20 Faint straight jet.
53| me w0kl 17 || Small straigh jer
o :ig ig} 28 Low bank.
1.2 ;34" ég} go Very fine prominence; very much broken.
49- The entire limb of the Sun was examined once with the slit radial on the_C line only.
May 21. 0. 0 ggf:} 22 Straight jet.
o. 6 :g’??i} 33 Detached cloud.
o 5 ziégi} 45 Straight jet.
o 3 ;g? ‘3: } 34 Straight jet.
o 2 223' ;: } 18 Straight jet.
4 Sun in white haze, and the C line in the chromosphere very faint. None but very brilliant prominences
could therefore be seen.
The entire limb of the Sun was examined once with the slit radial on the C line only.
May 22.22.15 igg ;: } 50 No detail.
2 o) 2N 20| Smalljet
22. 5 g;gé;} 28 Faint straizght jet.
22. 5| 327.51 } 50 No details perceived. o
330. 21 Chromosphere and prominences very faint indeed. Seen in much mist. Search not satisfactory.
The entire limb of the Sun was examined once with the slit radial on the C line only.
. Position . Height Brightness. Breadth.
B’Ieu(t:ﬂgg;l:lv'lg’.‘lilme %ngle in Seconds of are. = REMARKS.
? rom
1881 Suws Axis. | C | D, | B || © | Do |'|F | © \ D, | i o
d h m o ’ ” " ” " .
May 23.22. o 6.16 |12 |1z 2 |2\ &1 &P |? [ S A
21,16 1olro] 31614 31 ||| | 4] 1 |¢
36.16 8| 8f 2|61 3| Lt | 1} &2
51.16 s 8| 2|61 1| 1| of %} 1 i To | &
66. 16 8| 8f 2|61 1 & |3 | 4|2
81.16 g 8| 2| 2 21 | P | H|F|? i
22. 10 gg :?, 45 Cloud just detached from limb.
96.16 8| 8} oo 3| 1| ofo 1| 3] oo
16 | 7L 26 2 LRl OE| &P |0
22.12 ';2' g 50 Long prominence; considerable detail.
130. 1 .
Detached cloud. The distance between the upper
6 o | ol 2l 2l el o | » surface of the chromosphere and the lower swface of
_‘25- ! 39 32 3 z g 20 : 3 ol the cloud was about 7", that between the lower and
3 of=oy 3| v| ©|zo 3 : upper surfaces was about 17"; in all, 33”.  No trace
of the cloud on any line but C, D3, and F.
141. 16 61 6 P 20 3t %22 | &) °|°?
22,15 iglg 32} 42 Straight jet ; no detail,
156. 16 6| 6 ofolt 3| ¥} olof|l %] 4| ofc
171.16 66?631}?»&5}%?1
186.16 || 7| 8| P {6 F| 4| P || | 3| P!
201, 16 73?6lf%f$?"1%lé?l
— P
5A2
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OBSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,

FT8B3COAMM. 43F .2 1A

4
Greenwich Position . '%Ieight Brightness. Breadth.
Mena Sola Time, Angle || in Seconds of are ! REMARKS.
1881 sws Axis. | © [ || w || o ||| [ CHE | Es
d It m o | om ’” ”
May 23.22.20] 210. .
a2 ° 2:2. 35 Forked prominence.
23.50| 213. | A small faint prominence seen only on Dj. Definition |
3| 2 1 3
218, 7| ojof d| 5| ojof 1| 4] oo most varigble, but C never seen higher than 7"
231. 7| 8| ololl 4| 2] ool 1| %| of o] Definition very bad.
246. 71 8| oloj 4] 2| .0]o0 1| 3] oo
261. 6| 6| olofl 4| 4| oflo| 41 | oo
_| 276. 8| 9| olo}l 2| 2| o|o|| | 4| oo
2229 ;gg ) 20 ‘ Bright straight jet.
291, 81 g| of o 21 2] oo 4 11 o
22.27 | 299. .
7 Sgg. 18 Small jet.
306. 71 71 ofoll 3| 2| oflof 2| 1| o
22. 30| 314. . . .
? g:g 45 Bright straight jet.
321. 9! 9| ? |7 e 3] ? \
22.02 gzg 48 Bright straight jet.
336 lwo| 2 |71 31 31?2 | 2] 3|2 |1 Definition very bad; limb boiling. The Dj line seemed
351 1S SRR 5 RN N I RS O I A 1 A ¢ less affected than C or F.
) D,, Dy, the E and the b lines x{rere nowhere seen reversed,
Definition in general, poor ; limb boiling ; haze round Sun,
The entire limb of the Sun was examined twice with the
slit radial.
Greenwich Position : Height in
Mean ?(S)lsall Time, ‘{\.:(”g;llle : Se;:?:‘é; of REMARKS.
' ] Sun’s Axis.|| the C line.
!
d h m ) ’ ”n :
J . 1,26 .3 ) c
June 1. 1.2 gg 22} 22 Small straight jet. .
125 ;g gg } 43 Bright straight :iet. '
.24 118.35
124 I21. 15} 14 Long low bank.
.21} 143.35 .
12t 11'5. 5;} 6o Very faint detached cloud.
. 1a7.15 .
20 1;;. }55} 22 Small faint jet.
. .55 .
L e e | o detail
1.16| 233. 5 . .
236 35} 36 Faint, but some detail seen,
. .15 .,
1.15 ::‘l :5 } 19 Forked prominence.
a o
30128024 65 | Faint detached cloud,
1.28 ;2? g} 19 Small faint straight jet.
112 g:;‘ ii;} 24 Faint.
Sun in white haze. Limb badly defined.
The entire limb of the Sun was examined once with the slit radial on the C line only.
=
June 3. 22.50 gé 6o Broken; partly detached.
22.50 ;’? 18 Straight jet.
22,42 :1; 3 70 Broken ; partly detached,
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881.

13

1=
; . " o
st | | REMATES
:g: Sun’s Axls.i the C line: i
[
L d h m ° i
June 32233 230 if’} 35 Straight jet.
22.55 :;g gg} 20 Partly detached.
The entire limb of the Sun was examined once with the slit radial on the C line.
June 22. o.40 44; ;g} 79 Fine prominence; much broken.
0. 43 :‘:;3 :g } 58 Very brilliant prominence.
0. 45 :;‘73 ‘:’g} 36 Bending over a great deal to the North.
0. 46 :gg g } 29 Straight jet.
1.28 :;3? 2;- 77 Fine double jet; much detail.
1.35 ;;g gg 43 Nearly detached.’
L. 40 :gz g; 41 Much detail,
2. 5 ;ggxg} 31 Straight jet.
2. © 37:1; ig} 36 Straight jet.
Observations continually interrupted by passing cloud.
The entire limb of the Sun was examined once with the glit radial on the C line only.
June 3o. 22. 32 :g 48 } 36 Irregular jet, expanding at the top.
22.35 ?,g zg } 31 Irregular jet.
22.36 2? 42 } 48 Fine bright prominence.
22. 40 :1:93 12 } 101 Fine promim?nce.
22, 42 :?, 120 } 34 Straight jet.
22. 45 Zgi zg} 19 Straight jet.
22. 48 :g? ;g} 67 Detached. Lower surface 26" from limb,
22. 50 :gé ig } 53 Nearly detached.
22. 50 :2? 52 } 29 Partly detached.
22, 52 zig Sg} 46 Partly detached. .
22.55 :g; 22} 58 Completely detached. Lower surface 29” from limb.
22.57 o7 42} 19 Very faint straight jet.
23. o g:i :g 17 Straight jet.
22,25 g ; g 32 19 Straight jet.
22. 30 gg?z 22 24 Straight jet.
The entire limb of the Sun was examined once with the slit radial on the C line only.
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6 OBSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,
W gt S el B EATIC
1881. swsAxic|| € | Dy | ¥ ¢ | Dy | ¥ C \ D, ‘ F
d h m o | " " i
July 4. 1.33 zg gg} 22 | 22 10 3 1 L 3 3 1 Faint jet.
1.35 igzg} 38| 38| 29 3 * 0 3 ¥ %
1. 35 22 32 } ]‘ 22 | 22 17 2 3 bt 2 1 3 Long low bank.
0.58 gfli é g } 19| 22| 17 2 4 3 I 1 2 Cloud-shaped; slightly irregular in outline.
1. © gi li; } 19 17 ! 2 1 1 1 1 2 Small faint jet.
1. 2 g; 32; } 17 17 12 3 PR I S 1 1 2 Straight jet.
1. 3 ;::7; 53 } 19 Straight jet.
1. 5 igz 23 } 24 Straight jet.
1. 8 ;gé 43 } 791 79| 48 3 1 o 3 1 2 Very fine ; much broken.
1.15 zgg 3%83 } 48| bo | 43 1 3 1 1 3 1 Bright straight jet.
1. 20 ::CZJ ;g} 48| 48| 41 3 ! & IF 2 3 2 Straight jet.
1.28 :gg g } 24 | 24| 17 2 1 s 3 i % Straight jet.
1. 30 2257) 22 } 17| 171 12 2 i 5 3 3 3 Straight jet.
1. 31 gg? 22} 22| 22| 10 L X 1 3 x 1 Faint jet. ‘
"The entire limb of the Sun was examined once with the
slit radial.
Greonwich | Position | Iieight in
Mean ?glﬁr Time, ‘t‘r‘(‘)é;l‘f b‘flﬂc”‘(‘; of REMARKS.
: Sun’s Axis.|| the C line.
& h m o "
July 5. o.56 i‘z gg } 26 Nearly detached.
.o ;3 zg } 43 i Broken ; bright.
0. 40 22 g } 29 ’ . Straight jet.
0. 41 ;2 ig } 17 | Straight jet.
O 42 :gé :‘g } 34 Straight jet.
0. 44 :gg zg} 19 Straight jet.
0. 45 Zgg ;g} 43 Straight jet ; very faint.
0. 46 zgg ‘;)g } 6o ‘ Nearly detached.
0. 48 Z;é 32} ‘ 48 Taint ; detached.
0. 5o ig; 12} | 41 Very Lright straight jet.
0. 52 ;gi 42 } 17 Bright straight jet.
0.55 gz? 13 } 14 Straight jet.
0.55 g;g gg} 14 Small very faint straight jet.
"The entire limb of the Sun was examined with th(.z olit radial on the C linc only.
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881,

Not seen in first scarch,

. ”
. Position Height in
'Greenwich &
) v Angle Seconds of . -
m' n Solar Time, e M Tarson REMARKS.
ey Sun’s Axis. || the C line.
L
' a m o 7 "
Aug. 21.23. 10 ;Z ?i} 26 Partly detached.
23.55 :33; 51} 31 Straight jet. Not scen in the first search.
22. 0.18 gg ,1} 19 Straight jet. Not seen in the first search,
21.23. 40 g? ‘22} 29 Small bright prominence.
2343 izg g‘;’} 24 Straight jet.
28.45 igg gi} 29 Straight jet.
23. 50 :1? li} 19 Straight jet.
23.51 ij’rg 51} 22 Straight jet.
,
22. 029 zgg' i‘:} 19 Small straight jet. Not seen in the first search.
21.22. 35 ::2 ‘]31 50 Fine bright prominence ; much detail.
22.97 :;‘% gi 50 Completely detached. Lower surface 19" from the limb.
22. 38 :gg ?1 41 Faint detached cloud.
23. © ig‘;r ?j: 72 Much detail.
23. 6 gg‘g‘ gi 48 Very faint.
23. 4] 308.14 .
311,24 41 Very faint.
23. 8 g‘;g :1 26 Prominence with much detail,
\ 'I'he entire limb of the Sun was examined twice with the slit radial on the C line only. Work much
interrupted by cloud rendering observation difficult.
Avg. 27. 1. o 5.53 1 Straight jet. Not seen in the first search.
7. 3 4 o
L. o gg ?g} 38 Straight jet. Not seen in the first search.
0. 27 ;g 4g } 24 Straight jet ; very bright.
027 g? g 31 Straight jet.
o 35 ::i ‘?i 50 Tine bright prominence.
°. 86 i:g ?g 19 Partly detached.
0.38 :g g ig 53 Straight jet.
26. 22. 30 :i ; gg 29 At ob, 4om it extended as far as 207743, was 55" in height, and was very much broken.
22. 32 :ég ig 46 TFine prominence ; much detail.
22. 34 :1; zg 89 Very fine prominence ; much detail,
22.35 | 255,33 26 Straight jet. At ob. zom this prominence had united with the next. Both were now much broken, and
258. 23 extended much further towards the Sun’s North Tole than before.
22.37| 260.53 g
264. 43 4
27 ©0.23 :g? 5§ 17 Straight jet.
0. 25 :gg ‘:’g} 14 Low bank.
0.55| 317.33 22 Center of a vory narrow faint detached cloud. Under surface about 14” from limb; upper about 227,

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



http://adsabs.harvard.edu/abs/1883GOAMM..43F...1A

FT8B3COAMM. 43F .2 1A

8 ~ OBSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,
. Position Height in
Greenwich
; Angle Seconds of
Mean s§18alr Time, | 408 e on REMARKS.
198t Sun’s Axis. || the C line,
\
d h m o '\ " 1
Aug. 27. ©.26 ig: ;{g} 41 Broken prominence.
0. 26 gg‘;’ ‘?g 34 Broken prominence.
The entire limb of the Sun was examined twice with the slit radial on the C line only.
Oct. 1. 0.44| 17.59
20. 39 24
0. 45 ;g ‘Zg 34 Partly detached.
©-20 gg lg 26 Faint prominence with ill-defined outline.
o-21 gg ;3 17 Small faint jet.
0. 22 :gg gg 19 Straight jet.
o.23 :gg gg} 29 Straight jet.
0.26 227.19
228. 39 } 19
°-27 :gé Ig } 26 Straight jet.
0.30| 306. g
306. 59 } %4
0- 42 g:g ;g} 36 Partly detached.
The entire limb of the Sun was examined once with the slit radial on the C line only. Sun in white haze.
Oct. 3. 0. 3 lg’ gg 29 Partly detached.
o 5 ,2_7,? 1‘;} 67 Fine prominence; much broken.
o7 g; ?21 24 Small straight jet.
c. 8 gg ;g } 22 Small straight jet.
o.13 2? ‘g‘;’ 19 Small straight jet.
0.15 5732 gg} 17 Small straight jet.
0. 16 gg ‘gg} 26 Faint.
0.18 ::g gg} 14 Partly detached.
o.19| 117.33
119. 8 } 17
0.1g9| 119.43
120. 43 } 17
o.19| 122.53
123. 33 4
0.20 :g: gg 24 Straight jet.
o2 :gg gg } 24 Straight jet.
°. 57 ;g? ig 91 Very fine prominence ; much detail.
o.591 296. 53
3o1. 8 38
o1 ‘gg; zg 22 Straight jet.
The entire limb of the Sun was examined once with the slit radial on the Cline. C and Dj showed the
same changes throughout. The sky was not clear enough to see ¥, d, 1474 K, or the two D lines.
Sun in white haze. Limb boiling.
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881,

M. A3F.C AL

1 Positi Height
engrgﬁ?;‘%me X.;lgll? in Seconds of are. REMAR
1 1881, ’ from TARKS.
\ Sun’s Axis. c - Dy
)
EO'I d b m o/ ” ”
Oct. 16.23.20 16.18
. 17. 48 17 17
23.21 ;g ig 26 26 Long irregular shaped bank.
23.23| 63.18 '
64.28 4 4
3.25| 67.38
B bt 4 A
23. 2§ g: ;g 38 38 Long bank with & thin jet in the center.
3.53| 95.38
z 36. 18 19 19 Very narrow.
3.28} 103.38
e 108. 18 24 24 Forked prominence.
. .28
. 23.30 :i; 28 24 . 24 Bright narrow jet.
28.31 :;g fg 89 89 Bright prominence, much broken.
23. 34| 152. 28
*| 152, 58 71 "
23.37 ;gg gg 1 55 55 Fine prominence, much detail.
. 36.
23.40 ;38. gg 36 36 Partly detached.
23 41 :‘:Z ‘?g 31 31 Bending over towards the North,
2344 gg: 3§ 53 53 Tine bright prominence with regular outline.
2345 ggg Sg 53 53 Fine bright prominence with regular outline.
23.47 g:g ég 26 26 Forked prominence, faint.
The entire limb of the Sun was examined twice with the slit radial on the C and Dy lines.
Greenwich Position Height in
Mean Solar Time, | ABgle Seconds of ‘ REMARKS
1881 ?{  from arc on ’
' Sun’s Axis. || the C line.
d nom ”
Oct. 17.21.50{ 19. 51
21. 31 19
21.50| 28.31
32.31 29
21.51 ‘;‘;’ : i } 31 | Partly detached.
21.55 i’z ;é } 34 Bending over to the South.
22. 2 gg' fi 36 Partly detached.
32 5| 9951 } 31 | Straight jet.
22. 8 :gi ;i } 24 Straight jet.
22.10| 108 41 } 26 || Straight jet.
22. 12 ::g 51 } 26 Straight jet.
22.12 ::g i:} 22 Straight jet.
22.15 :;g 51 } 72 Much broken.
22.17 igg‘ 3: } 24 Straight jet.
G o Hooes | Fint
GrEENWICH OQBSERVATIONS, 1881, 6B
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10 OBSERVATIONS OF BRIGHT LINES IN THE SPECTRUM OF SOLAR PROMINENCES AND OF THE CHROMOSPHERE,
Greenwich Position Height in .
: Angle Seconds of
Mean 533?. Time,| 8 re on REMARKS.
Sun’s Axis.{| the C line.
d h m o 7 "
Oct. 17.22.20 :g; :; } 14 Straight jet.
22.21 :g; gi } 14 Straight jet.
21.40 ;gg 1? } 74 Fine bright prominence,
21.43 ::g lé 24 Bending over towards the North.
21.45 :gg ‘2: 96 A perfectly detached cloud. Lower surface 58” from the limb; highest point above surface g6”.
21. 47 gi’f’ 1; } 53 Fine bright prominence.
21. 49| 324.31 Max : . : :
328, 11 31 arked displacement towards the blue of the upper southern tip of this prominence,
The entire limb of the Sun was examined once with the slit radial on the C line only.

Dec. 19.23.21 ;g ;; } 29 Faint.
23.22 :g ‘;: } 43 Bright.
23. 24 gg :i } 41 Partly detached.
23.34 g; éi } 22 Faint jet. Not seen in the first search.
23.25 :;g g: } 22 Straight jet. Not seen in the second search.
23.26| 135. 11 3
138. 31 4
23.28 :gé g: } 48 Bright straight jet.
23.16 266. 11 } 38 || Steaight jet; faint.
23.18| 283.3 .
286. 1: } 4 Bright.

Chromosphere avefaged 7” to 10” in height. Prominences and chromosphere faint. Sun in white haze.
The entire limb of the Sun was examined twice with the slit radial on the C line only.

Dec. 20.23. 3| 17.39

) 20. 34 48 Faint.
23. 24. 9 .
26. 1 24 Faint.
23. 8| 60.5 . ‘s
62, 48 22 Faint straight jet.
28101 &7 9 41 || Faint straight jet.
28.12 ;Z '23 55 Partly detached.
22, 43| 213. 26 3
217. 21 4
22. 46 :g? lg 46 Bright prominence ; considerable detail.
23. o] 312.24 : . sab -
314.15 29 Feathery tufted prominence; forked jet.

The chromosphere averaged 7" to 10” in height. Prominences and chromosphere faint. Sun in too much

haze for examination on other lines. .
The entire limb of the Sun was examined once with the glit radial on the C line only.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881, 17

OBseRVATION of & SoLAR SToRM at PosiTioN ANGLE (from Sun’s Axis) 70° on 1881 August 22.

At 230, 4o a small but brilliant prominence was seen extending from 69° 34’ to 71° 54/, and attaining a height of 29”.
At 23b, 57m two prominences were observed at this point, the first from 68° 14’ to 69° 14/, height 24" 3 the second,
evidently that observed at 23k, 4om from 69° 34’ to 71° 4, height 58”. Of these two prominences the smaller vanished
whilst the dimensions of the other were being taken, i.e., in about a minute and a half from the time when it was
measured as 24" in height it had entirely disappeared. The C line had been noticed to be about twice or three times
its usual breadth on this prominence before it disappeared. The C line on the larger prominence was now very brilliant,
and of irregular shape, being twisted and knotted. At ob. 16™ only a small faint fragment of the prominence, some
17" or 19" in height, was visible. A minute or two later its height was only 13", At ob, 32™ this prominence had
risen again to 19” but was somewhat narrower, extending from 6g° 34’ to 70° 34'; at ob 52™ it was 43" in height,
bending over to the North.
Between these times the following observations were made of the principal lines :—
C  Very much contorted; upper N. point displaced 2 tenth-metre towards the blue, corresponding to a
motion of approach of 19 miles per second. Half-way up it was double its ordinary breadth.
D, Height 4".
D, Suspected. Not so distinet as D;.
D; Height the same as on C.
1474 K Height 6",
by by Very faint. Height 5.
b,  Only suspected.
F  The bright F was visible on the Sun on either side of the dark F line, but especially on the red side, for
quite 12” from the limb. The displacement at the upper N. point was about £ tenth-metre towards
the blue, corresponding to a motion of approach of 29 miles per second.. Height the same as on C.

5B 2
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12 OBSERVATIONS OF SPECTRA OF SUN SPoTS

OsservaTioNs of SpEcTrRA of SUN Sepors made at the RovAL OBSERVATORY, GREENWICH, in the Year 1881.

The diagrams, Plates I., II,, and III., show the lines which were observed to be broadened in the spectra of the Sun-
spots examined. The length of each line represents the amount by which it is broadened—full length corresponding to a
line of which the breadth is increased by one-half. In the case of lines the breadth of which is increased by more than one-
half, or to which there is no corresponding line in the solar spectrum, the breadth of the line in the diagram is intended to
represent the actual breadth of the line as seen in the spot-spectrum. For convenience of reference a copy of Angstrém’s
map of the solar spectrum from D to F, together with the corresponding lines of terrestrial elements, is given above and
below the spectra of Sun-spots.

The numeration of the spots is taken from the Photographic Results.
The observations were made by Mr. Maunder with the Half-prism Spectroscope mounted on the South-East

Equatoreal. One half-prism giving a dispersion of about 184° from A to H, or two half-prisms giving a dispersion of
about 80° were used.

NOTES.

January . 6. The lines of the spot spectrum were not much affected as a rule. C was slightly broadened, say by
one-seventh. Pos. angle of slit go°. Definition poor. Two-prism train. Magnifying power of
eye-piece 10, , :

January 7. More lines were broadened than on January 6, and the amount of broadening was somewhat greater.
C was broadened by about one-third. Two-prism train. Magnifying power 10.

March 11. Most of the lines between F and b seemed to be broadened, some considerably so, but from the poor
definition it was not found possible to mark all down on the chart, the fainter lines being identified
with difficulty. D, and D, were much broadened, and displaced towards the.blue by ahout } tenth-
metre, equivalent to & motion of approach of 8 miles per second. Pos. angle of slit 89°. Two-prism
train. Magnifying power 10.

March 14. Spectrum examined from F to ¢ (wave-length 4957 tenth-metres). The D lines were doubled in
breadth. Definition poor. Day very hazy. Pos. angle of slit 27°. One-prism train. Magnifying
power 28. .

March 15. Spectrum examined from F to ¢. The D lines were doubled in breadth. Definition bad. Pos. angle of
slit 27°.  Both the one-prism and the two-prism trains weve tried. o

March 18. A slight displacement towards the blue was suspected in most of the lines affected, in all of those between
¢ and 5005, but the definition was so bad that it could not be' established with certainty except in a
few cases. A displacement of 4l; tenth-metre, equivalent to a motion of approach of 2 miles a
second, seemed to be shown by the following lines :—4864, 4865, 4877, and e. The & lines and the D
lines, the latter of which were doubled in breadth, also showed a slight displacement in the same
direction. The following lines seemed to be slightly twisted :—4918, 4920, ¢, and the close pair at
5005, the part of the line over the northern half of the spot being displaced towards the blue, that over
the southern towards the red.. The amount of the displacement was exceedingly small, and it was most
apparent over the nucleus. Lines 4867 and 5132 were doubled in breadth, Bands similar in
character to those observed on 1880 November 27 and December 11 were suspected at 5053, 5058,
5092, 5095, 5015, 5017, 5020, but it was difficult to make out whether these were really dark bands,
or whether the intermediate spaces at 5055, 5093, 5116, and 5118 were occupied by bright lines,
The line at 5162 seemed displaced o2 tenth-metre towards the red, ejuivalent to a motion of re-
cession of 7 miles a second, but this appearance may have been caused by the proximity of one of the
shaded bands. Pos. angle of slit 5°. Definition poor. One-prism train. Magnifying power 28.

19. The “bands” of 1880, November 27, were much more conspicuous than on March 18, but were still
difficult objects. The following bands were represented on the general disk by fine lines, not in
Angstrom’s chart +—5043, 5055,-and 5061. Five other of the bands seemed to occupy the following
relationship to lines of the normal spectrum, viz., that one edge of the linc as seen on the Sun was in
the same straight line as one edge of the band as seen over the spot. It was thus not possible to
decide whether these lines were greatly widened and a¢ the same time much displaced, or whether they
were merely overlapped by perfectly independent bands. The latter view seems the more probable.
In this case bands 5058 and 5095 were on the blue side of the lines they overlapped, and bands 5115,

March
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Plate 1.

LINES BROADENED IN 'THE SPECTRA OF SUN- SPOTS OBSERVED AT THE RovaL OBSERVATORY CREENWICH
IN  THE Year 1881,
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Plate 1T hd

LINES BROADENED IN THE SPECTRA OF SUN SPOTS OBSERVED AT THE RovAL OBSERVATORY, GREENWICH
IN THE YEAR 188l.
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Plate III
LINES BROADENED IN THE SPECTRA OF SUN- SPOTS OBSERVED AT THE RovaL OBSERVATORY, CREENWICH.
IN THE Year 188l
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5159, and 5162 on the red. The bands were all darkest over the nucleus. The F line was reversed 1’
S. of the spot, a fine bright line 20” in length being seen on the centre of the dark F line at ob. 4o™.
It was only seen for a moment and could not afterwards be detected. The D lines were rather more
than doubled in breadth. Pos. angle of slit 5°. One-prism train. Magnifying power 28.

. The following lines were twisted, being displaced by about } tenth-metre towards the red, equivalent
to a motion of recession of about 6 miles per second, over the following portion of the spot only :—4985,
4993, the close pair at 5005, 5007, 5018, 5051, 5096, 5162, and the four & lines. It was suspected that
two, 4870 and 5099, were displaced towards the blue over the same place, but this was not ascertained
with certainty. The observation being hurried, it is possible that several other lines may have been
twisted without the fact being remarked. The D lines were half as broad again as usual. C was
only slightly broadened, say by one-tenth. Pos. angle of slit 275°. Definition bad. One-prism train.
Magnifying power 28.

April 4. Definition very bad. It was only possible to observe from F to 48go.

May 3o. The lines which were increased in breadth were faint at the edges. It was therefore very difficult to detect
displacement with certainty. Lines 4988 and 4g9qo were, however, clearly seen to be displaced towards
the blue by about 0’07 tenth-metre, equivalent to a motion of approach of about 3 miles per second.
It was also suspected that the & lines were displaced. The C line was doubled in breadth. The

" portion of the spectrum from 5000 to 5040 showed many lines not in Angstrom, and much time was
lost over their identification. Pos. angle of slit 244°, taking in both nuclei at once. Qne-prism train.
Magnifying power 28.

C line half as broad again as usual. Both C and F faint and ill-defined at the edges. D lines
very nebulous over the spot, displacement towards the blue suspected. Nearly every visible line was
broadened, and many new lines were seen over the spot. The changes were of much more than
average amount, and are but partially represented on the chart. Lines 5096 and 5120 were both
represented over the spot by bands, the red edge of each of which was in a line with the red edge of
the corresponding line, so that the line scemed greatly broadened and much displaced towards the blue.
Another band corresponded to the iron line 515g. Pos. angle of slit 244°  One-prism train.
Magnifying power 28.

1. The spectrum from F to b was examined, but only for displacement of the lines, no records of broadening
being made on the chart except for a few lines near &. No displacement was clearly made out any-
where, unless the coincidence of the edge of a line on the Sun with the edge of a band over the spot, as
noticed yesterday in the case of lines 5096, 5120, be cases in point. The entire series of the ¢ bands”
was clearly seen. Pos. angle of slit 244°. One-prism train, Magnifying power 28.

Spot 489. The majority of the lines between F and & were very strongly affected. The “bands ” were
visible but were faint. The 4 lines were doubled in breadth, the F line was half as broad again as
usual. No further observations made. One-prism train. Magnifying power 28.

June 13. The D lines were about one-third as broad again as usual, the C line was unchanged. F and

the & lines were very ill-defined over the spot, the edges being faint and indistinct. The
“bands ” were all present, and the spectral lines generally were much affected. The spectrum of the

-

April

5
<
o

June

-

June 1.

-

nucleus was very dark. The lines seemed generally contorted a little, the part over the northern part
of the spot being slightly displaced towards the red, that over the southern towards the blue, but the
definition was too bad for this to be established with certainty. Three lines, however, 4878, 4918,
4920, were wholly displaced towards the blue by about o‘r_tenth-metre, equivalent to a motion of
approach of about 4 miles per second. Line 4923 showed no change that could e certainly established.
The examination generally was not satisfactory, nor is the chart very trustworthy, owing to the bad
definition. One-prism train. Magnifying power 28.

June 14. No very marked change since yesterday could be detected in the spectrum. The C line was slightly
broadened. The D lines were about one-third as broad again as on the Sun. They were also displaced
by one-third of a tenth-metre towards the blue, equivalent to a motion of approach of about 12 miles a
second, over the southern portion of the spot. It was suspected that many other lines were displaced in
the same direction, but to a much smaller extent. The “bands” were seen as usual, and could be
traced occasionally on the Sun. They were so faint and difficult there, however, as to give the -
impression rather of bright lines in the intervening spaces than of absorption bands in the lucalities
corresponding to the bands of the spot spectrum. A similar appearance has been noticed on former
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14 OBSERVATIONS OF SPECTRA OF SuN SroTs

occasions in the spot-spectrum itself when the bands have been faint. A remarkable appearance, noted
for the first time on this day, was the appearance in many places, but especially in the group 5120 to
5150, of new lines, each distant one-third or one-half a tenth-metre towards the blue from a line of the
normal spectrum, which it exactly resembled in appearance; thus giving rise to the idea that these
lines were doubled and displaced. The only instances recorded on the chart are those of the lines
5137 and 5139, The Sun was often lost in cloud, and the definition was very variable. One-prism
train. Magnifying power 28.

August 4. Spot538. Norecord was made upon the chart. The C and F lines were slightly broadened. The D lines
were broadened by 2, b, by, by %, &, b, by . Lines 4918 and 4920 were broadened by about 1, but
no displacement was noted. &; was displaced towards the blue about } tenth-metre, equivalent to a
motion of approach of 6 miles per second. No alteration of any kind was detected in 4923. Lines
5139 and 5137 were seen to be much broadened, but only towards the blue. On previous occasions
this appearance seemed to be due to new lines close to those ordinarily seen. On this occasion there
seemed nothing to give rise to this suspicion. Breadth of 5139, 07 or 0'8 tenth-metre, of 5137, o*5.
Pos, angle of slit go° Definition poor. One prism train. Magnifying power 28.

October  1g. Spot 58g. No record was made upon the chart. Observations interrupted by clond. The “bands”
were very distinct, but there was no opportunity of examining them in detail. One-prism train.
Magnifying power 28.

October 20, The D lines 2} times usual breadth, the E lines 14, C, F, and 1474 K were not affected. One-prism
train. Magnifying power 28.

November 12. The “bands” were present and were very dark. They were present also, but very much more faintly
over the general disk in the neighbourhood of the spot. .A few lines only had been examined when

the sky clouded over. Definition fair so long-as the Sun was out. Two-prism train. Magnifying
power 14. '

November 15. Several lines in the group 5120 to 5133 were displaced towards the blue over the northern part of the
: spot by about one-third tenth-metre, equivalent to a motion of approach of about 12z miles per second,
but were seen for too short a time for them to be identified. The “bands” were fairly distinet. The
spectrum from 4960 to 5080 was not examined. Pos. angle of slit 6°. Definition usually bad.
One-prism train. Magnifying power 28. '

November 16. The spot-spectrum was very strongly marked, the “ bands ” being distinct, and a very unusual number of
“new ” lines being seen. A great many of the lines of the normal spectrum seemed quite unchanged,
but those which were altered were very strongly affected indeed. The spectrum had only been
examined from 4 to 5110 when the Sun clouded over. The images were exceedingly unsteady, and
clouds were passing the whole time of observation. Pos. angle of slit 6° One-prism train.
Magnifying power 28. '

November 17. The general character of the spectrum was unchanged since yesterday. No displacements could be
made out with certainty. Line 5115 was wanting over the spot; line 4923 was much fainter than
on the general disk. The neighbourhood of G- was examined to ascertain if the bright spaces at 4317
and 4319 suffered change over the spot, but no change was detected. The images were exceedingly
unsteady, and clouds were passing the whole time of observation. Pos. angle of slit 6°. One-prism
train, Magnifying power 28. A ' a

November 18. The close pair at 5155 was wanting ; line 5115 was fainter over the spot. F was broadened by one-
sixth, C by one-quarter, the D lines by two-thirds. Sun in fog, air steady. Spectrum examined only
from b to 5035. Pos. angle of slit 6°. One-prism train. Magnifying power 28. With two-prism
train the “bands” were more easily traced upon the Sun, and seemed to be composed of fine lines, but
this could not be ascertained with certainty, Each band seen over the spot seemed represented by a
faint band over the general disk in the neighbourhood of the spot.

November 26. The spot showed much less general and less selective absorption than on November 18. The & lines
were not affected. C and F were a little broader than on November 18, being each broadened by
about one-third. The D lines were broadened by one-quarter. Over the whole spot fewer lines were
affected, and these to a much less degree ; fewer new lines were seen, and these were fainter than
on the former occasion. The “bands,” all of which were visible, were a little fainter. Spectrum
examined from b to 5035. Pos. angle of slit 6°. One-prism train. Magnifying power 28.
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November 28. The spectrum of the spot was not much darker than that of the general disk. The lines affected were not
hard, black, and well defined, as in the great spot No. 603 of November 12-21, but their edges were
ill-defined and shaded off graduslly. It was, therefore, very difficult to say by how much a line was
broadened. The lines affected were but very little darker than on the disk, the “bands” on the
contrary were remarkably dark and distinct, but somewhat narrower than is usual over a spot. The F
line suffered no change, C was suspected to be very slightly broader. The D lines were broader by
one-third, the E lines by two-thirds. The spectrum was examined only from & to 5035. Pos. angle
of slit 40° Definition very bad. One-prism train. Magnifying power 28.

December 2. The sky was never clear for long together, and after repeated attempts the spectrum could only be
examined from & to 5135. The only remerkable change noticed was that whilst 4, and &, were
unaffected, and &, broadened only to a slight degree, b3 was about one-third as broad again as usunal over
each of the halves of the spot. The two halves showed some trivial differences, of which one or two
are recorded on the chart. The changes over the following half of the spot are recorded on the upper
of the two lines for this day, those over the preceding half on the lower line. Pos. angle of slit g6°.
One-prism train. Magnifying power 28.

December 3. The preceding half of the spot showed on the whole a little less change as regards the broadening of the
lines than the following, but two or three more “new” lines were seen in it. The appearance of
numerous new lines was the principal characteristic of both spectra. No displacements were
noticed. The “bands” were visible, but were not dark. Some of them indeed were seen as fine lines,
and others appeared to be resolvable. The D lines were broadened by one-quarter. C and F were
somewhat nebulous over the spots, but did not seem to be otherwise affected. The changes over the
following half "of the spot are recorded on the upper of the two lines for this day, those over the
preceding half on the lower line. -Pos. angle of slit g6°. One-prism train. Magnifying power 28.
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16 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS

Mzasures of DispLACEMENT of LiNEs in the SprcTRA of StARS, as compared with those of
: RovaL OBSERVATORY, GREENWICH,

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

The “Half-prism” Spectroscope was used throughout. The numerals in the third column denote the number of « Half-
prisms ” used. Each “ Half-prism ” is compound, and is composed of a flint “half-prism,” (i.., 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 18{° 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 &, and b, as compared with the wave-length measure.

Number| Reading Displacement.
Date, 1881, . Width
Groenwich o of of Obiect 1 Micrometer of
. . £ | Half- | Position Jects comparec. Readings. Estimated in Terms
Sidereal Time. g . . Measured. of the Breadth of the | Slit.
g Prisms.| Circle. Comparison Line.
d h m ) r T r
Feb. 16. 8.15 M 1 270 Sirius Fovevennrnnn 0337
HB........ PR 0272 + 0065 § towardsred | o178
8.45 - s’ . Sirius F......... vee 0334
HB......... [ 0289 + 0045 } towards red | o178
Feb. 16. g.10 M 1 270 Procyon F ........s 0382
Hp..... Ceeiiiines 0221 + o161 % towards red | o178
9. 25 . . s Procyon F ..... cees 0313 ’ .
L o219 + o'0g4 4 towardsred | o'178
Feb. 28. 6. 40 M 1 95 Rigel F...... eeeas 0756
HB......... N 0664 + o092 2 towardsred | o'110
7. © s s s Rigel F.ovovvannnns 0749
Hp...... P . 0'648 + o'101 2 towardsred | o'110
Feb. 28, 7.35 M 1 95 Sirius F..... e 0865
: Hp....... [P o814 + o0°051 2 towardsred | o'110
7.55 " ' . Sirius F'......... .o 0'go3
Hpg...ovvviiiiinn 0816 + o087 ¢ towardsred | o'110
Feb, 28, 8.25 N 1 95 v Geminorum F'..... 0'865 »
Hp............ . o776 + 0089 2 towards red | o*110
8.45 s s sy y Geminorum F .. ... 0812 '
HB..covvvns. cers 0783 + o029 1 towardsred | o110
Feb. 28. g.10 M 1 g5 Procyon F ........ . 0328
Ha...... cerieeeas 0276 + o052 1 towardsred | o110
9.25 s . sy Procyon F ....... .. 0'325
HpB . oiiiiiniinnn. 0277 + 0048  towards red | o110
Feb. 28.21. o M 1 95 |SkyF.......... 0154
HB..voovvnnn NN 0'092 4 o006z ) o'110
'y sy - Sky Fo.oven 0174
Hp..cooovvvieen. 0161 + o013 o'110
'y ’y ys SkyF.......... o191
HR. . .ivvieiviene. 0'093 + o'og8 0’110
* Ix) X ) Sky F...... tessren 0166
Hp....oooiivvein 0166 0'000 o'110
”) s ’s Sky Fooovveiiensn 0’161
) O o153 + 0’008 0’110
Mar. 14. 7.55 M 1 95 |RigelF....vcovenns 0728
Hp........ ceseann 0881 .+ o153 % towards red | o'208
8.15 LE) IR) ’y Rigel F ........v.0. o717 ‘
Hp....... eeseens 0'873 + o156 % towards red | o°208

The day specified in the first column is the Solar Day in ordinary astronomical reckoning; the hours and minutes are those of
Greenwich Sidercal Time.
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TERRESTRIAL ELEMENTS, and ConcLUDED MoTIONS in the Link of Sicur, from OBSERVATIONS at the
in the Year 1881. )

17" of the micrometer corresponds, with one “half-prism ” to 10'8 tenth:metres or 3g1 miles per second for the & lines,
and to 8-03 tenth-metres or 308 miles per sccond for the ¥ line; and with two “hall-prisms” to 21 tenth-metres or
76 miles per second for 4 and to 168 tenth-metres or 64 miles per second for F.

17" of the screw for opening the slit corresponds to o'o1 inch, or about 10",

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

The weights are on a scale 1 to 5 for each observation.

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

Eartlys Concluded Motion of Star

Motion in in Miles per Second.

Miles per Weight. REMARKS.
Second.

Measured. | Estimated.

Spectrum very tremulous, and definition very bad.
+ 104 + 96 | + 118 I

+ 104 + 35 4+ 118 1

Star-line faint. Spectrum tremulous, and definition bad.
+ 102 + 395 | + 431 2

+10'2 + 188 + 231 2

‘ Definition very bad.
+160 + 1274 | 4+ 1979 1

- 4160 + 151 | + 199 1

Definition bad.
+12°2 + 35 4+ 11'8 2

+12°2 + 146 + 23'7 .2

Definition bad. Measures uncertain.
+16'5 4+ 110 | + 194 I

+165 - 76 | — 45 1

Definition fair.
+13%0 + 31| + 20 4

+130 | + 18| 4+ 20| 4

00 + 191
0o + 40
oo + 302
oo oo
[oXe) 4+ 25

Spectrum tremulous. Definition poor.
+157 4+ 315 | + 218 3

+157 + 324 | + 218 3

The velocity of light has been taken ns 186 660 miles per second, and the distance of the Sun as 92 250 0c0 miles.
The sign + denotes recession; — approach.

[
@]

GreENwICH OBSERVATIONS, 1881,
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18 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1881, Number|{ Reading ‘ Displacement. Width
Greenwich g o o Objeets compared Mierometer Iistimated in Terms of
Sidereal Time. § | Half | Position Readings. Measured, | of the Breadth of the | Slit.
8 Prisms.| Cirele. Comparison Line.
d h m o r r r
Mar. 14. 9.35 M 1 95 v Geminorum ¥ ,.... 0469
Hp....ooovviiiit 0555 + 0086 1 towardsred | o°208
10. © - . . v Geminorum ¥ . .... 0'396
Hp. o ioooviiianin 0551 + o155 2 towards red | o'208
Mar. 14.10.15 M 1 95 Procyor F........ .. 0498
Hp. . .oooivieenn 0591 + o0'093 1 towards red | o208
10,35 . 5y ’s Procyon F.......... 0618
Hp........ e 0769 + o151 % towards red | o208
Mar. 14.10. 50 M 1 95 Moon F........ coen 0°556 ,
B - 0574 + o018 0208
Sy s ys MoonF............ 0'591
Hp...oooooiiian 0'547 — 0'044 0'208
sy s s Moon F......vuvun 0559
Hp..... ieesaiane 0569 + o010 0'208
. s ’s MoonF.....covvvee 0567
- Hp.....oo.tt vees 0571 -+ 0004 0°208
. s . Moon F............ 0577
' HpB...o.ovvnt ‘o 0569 — 0008 0208
X IX) sy MoonF.......o0vne 0565
Hp.......u ceeens 0561 — 0004 0208
35 ) - Moon F......covtt. 0564 '
HB iiiviiiaiinn. 0574 + o'olo 0208
Mar. 25. 9.45 M 1 275 | Pollux b;....... A 0951
. Mg, ..... Peeereenns 0812 — o139 4 towards blue | 0232
10. © ys s ’s Pollux by, ...v..et. . 0773
Mgiooviiirieinnen, . 0772 — 0001 Coincident 0232
10. 10 ys sy ’s Pollux by...cvvetn.. 0318 :
Mgy ooiiiiiieneenn, 0164 — 0154 1 towards blue | o232
10. 15 ys ys ys Pollux b;....cvvnnn. 0768
Mgyoiiviniennn, .. 0772 + o0'004 Coincident 0'232
Mar. 25. 10. 35 M 1 275 | y Leonig &, ...5..... 0'462 .
Mg oooiiiininnen 0571 + o‘'rog £ towards red | 0232
10. 55 - s ’s v Leonis by ......... 0554
Mgy .ooviiivnnnn. 0613 + o°08g 1 towards red | o232 |,
Mar. 25.11.35 M 1 275 | eLeonisdy ......... 0437
Mgy .ovininnn. cheaas 0518 + 0081 1 towards red | o232
11.50 ys . 5y e Leonis by ......... o506 '
Mgy ooviiviiinnnne, 0530 | + o024 -+ towards red | o232
Mar. 25. 12. 25 M 1 275 | B Virginis &;........ 0686
Mgy.... . Ceeraeeees 0'567 — o119 1 towards blue | o232
12. 45 ’s ys 5> B Virginis 0. .... . 0632 . ’
Mgp.ooiiiiinnninnn, 0'549 — 0'083 4 towards blue | o232
Mar. 26. 1. © M 1 275 1 Skydi.iiiiieinnns 0593
: Mgy ..... Ceen e 0’602 -- 0'009 0232
) ’ ) Sky by vuveviiinn. ‘e o608
Mgy ooiiiveinannn, o*6og + o'oo1 0232
’ ) ”s Sky by vevenninnnnn. 0'636
Mg oiieiiinnrnanns 0638 + o002 0°232
29 29 IR) Sky bl .......... e 0626
Mgy .oovveiiinians 0648 + o022 c232
) 9 'y Skybyeeiiiiinnnn . 0'698 *
Mgivoiiuineinnnnn 0688 — o'0l0 0232
s 33 7 Sky bl ............. 0'708 .
Mg,........ [ 0689 — o'olg 0232
"The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 18S1.

[S¢
Ll
i 19
L‘i-‘l
~ ,
St Enrth’s Concluded Motion of Star
E: Motion in in Miles per Second. .
§' Miles per Weight. REMARKS.
1
g: Second. Measured. | Estimated.
o
+ 180 4+ 85 + 148 2
+ 180 + 298 | + 258 1
4+ 156" | 4+ 131 + 172 3
+ 156 + 3ro + 282 2
The coincidence of the lines in the two spectra seemed to be perfect.
oo +. 56
oo. | — 136
oo | + 31
o0 + 12
oo - 25
0’0o - 12
o'o + 31
Spectrum very bright and fairly steady, but star-lines faint, ill-defined, and difficult
+ 17°5 - 717 | — 824 2 to see. .
+ 17'5 - 17°9 — 175 2
+ 17°5 — 775 | — 824 I
+ 17°5 — 159 | — 175 1
Star-lines exceedingly difficult to sce.
+ 111 + 314 + 408 1
+ 111 + 119 + 149 1
Definition somewhat improved. Star-lines darker than in Pollux and y Leonis.
+ 132 + 184 + 193 2
+ 132 - 39 - 02 2
. Spectrum faint. Measurement very difficult.
+ 33 | — 497 | — 682 1
+ 33 | — 356 | — 466 1
o'o + 35
0’0 + o4
oo + o8
oo + 86
o'o - 39
oo - 74

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

The sign + denotes recession; — approach.
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20 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
| Read | Displacement.
Date, 1881, Number | Reading . isplacement Width
o ch 5 of of . Micrometer of
. reenm? £ Half- | Position Objeets compared. Readings. Estimated in Terms K
Sidereal Time. o Pri irel Measured. of the Breadth of the | Slit.
= risms. | Circle. Comparison Line,
|
d h m L] r r r
Mar, 28. 9.20 M 1 275 | Aldebaran b,........ 1'003
Mgy coverinnnnennns 0761 + o242 1 towards red | o'205
9.35 ys . . Aldebaran b, ........ 0'972 . :
Mg, coviiiiiiinnn 0'747 + 0225 1 towards red | 0'205
Mar. 28.10. 10 M 1 275 | Pollux &;....... e 0913
Mg covevennns e 0868 + ©'045 1 towardsred | 0205
10. 23 ys 5y ' Pollux by cevvvvnnnns 0'g62 |
Mg vovrnnnn eeraas c'871 + o'og1 1 towards red | o205
Mar. 29. o. © » 1 275 | Skydy.eiviiiiiinn, 0'836
Mg oivinnnannnn 0'852 — o016 0'205
sy ys ’s Sky by ovenvinnnnn. 0'848
Mg, oo, 0828 + o'o20 o205
ys ys ’s Sky by eevivienionns 0'861
Mg viveniinns e 0840 + o'021 ) 0205
. . . Sky oy cvvnnnnnennns 0832
Mg vviinniinenns 0859 — 0027 0°205
.5 ys . Sky by cvvvvinnnn 0'849
Mg, .covveiinnnnnn. 0839 4+ o‘olo 0'205
’3 ’y ’ Sky bl ............. + 0°831
Mg, ooovineetn oo 0'835 — 0°004 0'205
Mar. 31. 8.15 M 1 275 | Aldebaran &,........ 0792 ,
Mg, ooviviiiininns, © 1'074 + 07282 1 towards red | o180
8. 30 ys - ’s Aldebaran b,........ 0°'gob .
B P - 1146 + o241 1 towards red | o'180
8. 40 .5 s . Aldebaran &, ..... ves 0798 :
Mgy ooiiiiinnnnnn. 1°056 + 0258 1 towards red | 0’180
 Mar. 31. 9. 5 M 1 275 | @ Orionis &y ........ 0674
Mgz .un... Ceeereeas 0752 + 0078 3 towards red | o180
9. 20 . ys ys @ Orionis &y, v..u.. 0°646
Mgg.ooiiiieininnnn, 0751 + o105 4 towards red | o180
Mar. 31. g.45 M 1 275 | @ Orionis &y, .v.vs... o'126
Mg, ooviieennnnnn, 0165 + 0'039 % towards red | o180
10. 5 ys s 'y e Orionis &,..... e 0'033
Mg verieieiniinnnns o169 + o136 2 towards red | o380
Mar. 31.10.25 M 1 275 | Capella d, ........ .. o780
. Mg cvveeiinnanen . 0'875 + 0095 4 towards red | o180
10. 40 s s . Capella b, .......... 0752
Mgy oovviiiiinane, 0'835 + ©'083 3 towards red | o180
Mar, 31.11.25 M 1 275 | @ Hydre ; ........ 0321
BUT: ceenes 0329 + 0008 o towards blue | o'180
I1.45 s . s a Hydrae b, ........ 0'332
Mg, .oovvvnnen. e - 0322 — o'ol0 4y towards red | o180
Mar. 31.12.15 M 1 275 | e Virginis &, .oo.u.u. 0398 '
. - Mg,. Ceeresinania, .. o0'380 — o018 1% towards blue | 0’180
12. 40 ’s ys ' e Virginis b, ..... cee 0342
Mg voviiiinnnnnnn. 0378 + 0036 4 towards red | o180
The day specified in the first column is the Solar Day in ordinary astronomical reckoning; the hours and minutes are those of Greenwich
Sidereal Time.
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AT THE RovAL OBSERVATORY, GREENWICH, IN THE YEAR 18SI, 2f
E.Mth’s Concluded Motion of Star
Motion in in Miles per Second. Weih
Miles per cight. : REMARKS.
Second.

Measured, | Estimated.

Spectrum very tremulous, and definition poor. Star-lines dark, but difficult ‘to
+ 158 + 786 | 41027 | . 2 isolate satisfactorily.

+ 158 + 719 | + 1027 2

Spectrum steady, and definition good at moment of measurement. Observations
+ 177 — o2 | + 119 3 much interrupted by passing cloud.

+ 177 + 178 4+ 21°8 3

7'8
82

o
[o]
+ o+

o
o
-+

39

Spectrum bright, but tremulous, 'Star-lines dark, and easily seen.

+ 153 4+ o947 | + 623 5
+ 153 + 787 | + 623 5
+ 153 + 853 | + 6237 5

The b, line in the star-spectrum was not satisfactorily isolated.
+ 1711 + 133 | + 225 2

+ 171 4+ 238 | + 225 2

. Spectrum tremulous, but very bright, and definition of star-lines fair.
+ 171 - 19| + 23 2

+ 171 + 359 | + 295 4

Spectrum tremulous, but very bright. Definition fair.
+ 158 + 212 | + 230 4

+ 158 + 165 | -+ 230 4

: Spectrum tremulous, and rather faint, Star-lines faint, and hard to see.
+ 12°2 - 91 - 44 2

+ 12°2 - 161 - 200 2

Star-lines very faint, and hard to see,
+ 1071 - 171 — 179 1

+ 1071 + 39| + 93 ;l.

en as 186 660 miles per second, and the distance of the Sun as 92 250 000 miles.

ity of light has been tak 0
The velocity of light hos The sign + denotes recession; — approach.
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22 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
i Displs t.
Date, 1881, Number| Reading . ‘ isplacemen Width
Greenwich o of of ob 1 Micronieter of
Q * . .
Talf- | Positi jeets compared. inps. Estimated in Terms
Sidereal Time, E II.ulf o'smon Readings Measured. of the Breadth of the| Slit.
é Prisms.| Circle. Comparison Line. .
d h m o r r r
Apr. 1. o. o M 1 275 [ Sky by ..ol 0'428
Mg1 ......... ceeane 0°409 ’ — o'olg o'180
. s vy Sky 67 vevnienn 0422 '
Mgy ....... ireeees 0382 — 0'040 o180
. . ’s Skydy cevieninennnn 0°'402
Mgy evevnnnenss ees 0396 — 0006 o180
LR LR ’y Skybl............. 0'392
Mgy oven.n BN 0'404 + o012 o180
v vy ’s Sky by vevennnn 0348 ‘
Mgl eereivarnnnnans 0342 — 0006 o180
Apr. 6.10. © wce 1 275 | Moon &yeveiiennnne. 0975
Mgy ooivesnneenanes 0'g45 — o030 o150
10. 10 LR [E) yy Moon b]_v'.n- ....... 0'g49
Mgiooveinnnn, AN 1008 + o059 o150
10, 20 . s s Moon dyevianninnans ‘108 :
Mgy .ovnnn e 1°052 — 0°056 o150
Apr. 6. 10. 50 we 1 275 | Capella dy ....... cen
Mgreoosanns eraaes 2 towards red | o'150
1. 10 - ’s . Capella by .euvvve. .
Mg .vnnn. ceeeceans 2 towards red | o'150
Apr. 7. g. 5 M 2 275 | Aldebaran b,..... cee 0'181
Mg ooviiiininnnnns . 0707 + 0526 oy towardsred | o'170
g- 25 v, ’s . Aldebaran b,........ 0286
Mgy eeiieinnnnnn. . 0791 + 0505 % towards red | o'170
Apr. 7. g9.55 M 2 275 | « Orionis by ........ o529
Mg ..... L 0740 + o211 % towardsred | o'170
10. 5 ys. s ’y a Orionis by..vv.u.... o450 ) .
Mgy ooeiinnrennann, : 0746 + 0296 +% towards red | o'170
10.15 ’s sy s a Orionis bg.v.vunn.. 0821 ‘
MEs evineennnnnns 1434 + 0613 4 towards red | o'170
10. 20 ys - ’s a Orionis by, . ....... 0'064.
Mty eerveennnnnns. o366 + odoz | }towardsred | o170
Apr. 7.10.40 M 2 275 | Capellad; .......... 0740 :
Mg oveenrnnnns e 1'426 + 0686 # towardsred | o170
10. 50 s . ’s Capella by .. ovvvn. .. 0'804
Mgy oooiiveennennn 1°492 + 0688 # towards red | o170
11, © . - ’s Capella by .......... 0995 .
‘ L O 1'549 + 0554 } towardsred | o170
11. 10 ys ys s Capella by .o.vvun... 0°498
‘ | Mgz veerininnnines 1°066 + 0568 % towards red | o'170
- Apr. 7.11.30 M 2 275 | Pollux d;....nn... . 0451
Mgy ooviiiniininnn 0235 — 0216 % towards blue | o170
11. 45 . s> . Pollux by, ouv..ns 0578
Mgs viiiniennnnnn, 0'779 + o201 } towards red | o'170
11.55 . .y ' Pollux b;.......... . 0280 '
Mg ooieiianinennn 0285 + 0005 Coincident o170
12, © . ys v Pollux &;.....00.0 .. o116
Mgy vevieinneennnn, 0223 + o107 vy towards red | o'170
12. 10 . 'y . Pollux 6;......... . 0207
Mg ooiiiirnannn, . 0285 + o'078 vy towards red | o170
The day specified in the first column is the Solar Day in ordinary astronomieal reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN TITE YEAR 18S1. 23
. Eartl’s Concluded Motion of Star
Motion in in Miles per Second. .
Miles per Weight. REMARKS,
Second.

Measured. Estimated.

o'o — 156

oo — 23
o'o + 47
o'o - 23
5 The coincidence of the lines in the two spectra appeared to be perfect.
oo — 117
0'0 + 230 5
oo —21'8 3
‘ ' Definition varisble. Lines seen by glimpses.
-+ 150 4+ 510 3
" 4+ 150 + 583 3

Spectrum very faint and tremulous. Star-lines not well defined.
+ 139 + 260 +. 246 3

L4 139 |+ 244 + 240 3
i . Spectrum faint, but not so faint as that of Aldebaran. Spectrum fairly steady, and
b+ 164 | — o4 | + 5o 4 definition fair.
-+ 16°4 + 61 + 93 4

+ 164 + 3o0°1 + ‘244 4
+ 164 + 65 + 108 4
) Spectrum bright. This star would bear eveu higher dispersion.  Definition fair.
L+ 149 + 371 + 364 5

+ 149 + 373 + 364 5
L+ 149 + 2771 + 2779 5
-+ 149 | 282 4+ 317 5

Spectrum faint and tremulous.  Stay-lines faint, and definition poor.

L 4 1841 — 345 - 395 2

+ 181 | ~ 29 | + 23 2

+ 181 - 177 — 181 2

+ 18 — 100 — 95 3

+ 181 — 122 — 138 3

The velocity of ligﬁt has been taken as 186 660 miles per sccond, and the distance of the Sun us 92 250 000 miles,
The sign + denotes recession ; — npproach.
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24 MoTioNs oF STARS IN THE LINE or SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1881, Number| Reading . Displacement. Width
Greenwich é of > Uf Objects compared. Mlcr‘)fm‘tﬁ‘l‘ Tstimated in Terms of
Sidereal Time. g “.Mf- . o.smon Readings. Measured. of the Breadth of the |  Slit.
& Prisms.| Cirele. Comparison Line.
[ h m o r r r
Apr. 7.12.25 M 2 275 | Moon &y ...ooovnnn 0338
Mgy .ooviiiiiiiinn, 0342 + 0'004 o170
’s 3y ys Moon by, .ovvvvvunn. 0635 .
Mgy.oo i 0618 — 0'017 o170
R) » 9”3 Moon byuevvuuennn.. 0617
Mggoooiiiiiniinn, o609 — 0'008 o'170
Apr. g.10. © M 1 275 | BTamiF.......... 0'go5
G 0'973 + 0068 L towards red | o300
fo. 20 %] ’) 2 B Tauri F..ovvann. 0'851
L O o989 + 0138 3 towards red | o300
10. 30 5y ys Yy BTawiF........ .. 0376
) S I 0972 + o096 } towards red | o300
Apr. g.11. 5 M 1 275 | BAurige I'....:.... 0'779 .
- 0'837 + 0058 } towards red | o°300
11.20 ’9 ’s 39 B Alﬂ'ig& F.oooooooe, 0'84.2
.. ..., ceees 0'849 + o007 Coincident 0'300
Apr. g.11.45 M 1 275 | Proeyon I ......... 0643
Hp........ PP 0'849 + o206 4 towards red | o°300
11.55 ’s . ys Procyon F.......... 0697
G I 0'850 + o153 % towards red | 0'300
Apr. g.12.10 M 2 275 | Procyon F.......... . 0667
8 I 1°205 + 0538 4 towards red | o'300
12. 20 ys ’s . Procyon ¥.......... 0703
L 1164 + 0461 X towards red | o'300
Apr. g.12.30 M 2 275 | Moon F'\.ovvuuns.s. 0'605
Hg..... PSS 0597 — 0°008 0'300
12.35 X ER) Ix) Moon K., ......... " 0626
- P , 0619 — ©007 0'300
Apr. g.12.40 M 1 275 | Moon F............ 0'g52
L 0935 — 0'017 0300
12, 45 . . ’s Moon F............ 0'923
L I O 0'934 + oor11 i 0'300
12. 50 99 IR 29 Moon If............ 0'908
HB..ooooviiiinnn, 0915 + o007 0°300
12,55 . ys ys Moon F'............ 0'gl4
L O P 0916 + oro02 : o300
Apr. 16.11.15 M 1 5 CastorF ... .oue... 0667
L I 0769 — 0'102 2 towards blue | o'142
11.35 39 X ' Castor I ........... o'gIg .
I . e, - 0'790 4 o129 4 towards red | o'142
Apr. 17. o.30 M 1 5 Sky I ....... cevens 0380
g...... Ceveaaaas 0375 - 0°005 0'142
LX] 29 LR Sl(y ) N sersesnn 0'408
Img....... Ceeeniea 0'402 — 0006 0’142
7 99 IR} Sky D e 0'4.39
Iwp........... een 0448 + 0009 o142
L) ’y IE) 'Sk}’ F......... e 0386
8 0352 — 0034 0142
s 9 X Sk)’l“..... ........ 0‘372
mg........... cien 0381 + o009 0'142
"The day specified in the first column ig the Solur Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time,
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881. 25
Earth's Concluded Motion of Star
Motion in in Miles per Second. ,
Miles per Weight, REMARKS,
Second. Measured. | Estimated,
The coincidence of the lines in the two spectra appeared perfect.

oo + 03

oo - 13

o'o ~ 06

Spectrum steady. Definition good.
+159 + 51 + 174 5

+159 | 4+ 266 | + 44 5
4159 | 4+ 137 | 4+ 341 | 5 l

Definition good, but the star-line not quite so well seen as in 8 Tauri.
+15'8 + 2t + 92 |- 4

+158 — 137 | — 158 4

Definition good.
+176 + 459 | + 574 5

+176 + 296 | + 490 5

' Spectrum faint, Star-line too broad with this dispersion for satisfactory measure-
+17°6 + 1771 | 4+ 68 4 ment,

+17°6 + 1271 + o7 3

The coincidence of the lines in the two spectra appeared perfect.

o'o — o5

The coincidence of the lines in the two spectra appeared perfect.

[eX¢] + 34
(o)e] + 22
oo + 06
Star-line very broad, and diffused at the edges. It is therefore exceedingly difficult
+17'7 — 49'1 | — 511 o | . to bisect.

+17'7 + 22°1 + 24t o

oo — 15
oo - 1'8
o'o + 28

0'0 — 105

The velocity of light has been taken a8 186 66o miles per second, and the distance of the Sun us 92 250 000 miles.
The sign + denotes recession ;3 — approach.

GreENwion OBSERVATIONS, 1881, sD
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26 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS '
Date, 1881, Number| Reading - Displacement, Width
ich o of of . Micrometer of
Greenwxft E Half- | Position Objects compared. Readings, Estimated in Terms .
Sidereal Time. 9 . . Measured. of the Breadth of the | Slit.
3 Il’rlsms. Circle. Comparison Line.
d h m o r r r
May 4.12. o M 1 5 BLeonisF ......... 0'086
B0 1 0’008 + o078 2 towards red | o'162
12. 15 BLeonis I' ......... 0°945
7 ” ” HB oeeiiiiiiiannn, 1014 — oebg 1 towards blue | o'162
12. 35 yy - . BlLeonisT ......... 1'019
HB. . ivvvviviion 0'gg1 + o028 1 towards vred | o162
May 4.13.20 M 1 5 vy Virginis F........ 1'099
Hp......... eeee 0987 + o112 1 towards red 0’162
May 5. 2.55 M 1 5 Sky F......... vees 0648
)2 I 0666 — 0018 0’162
LE) 3 X Sky Foriiiiiinie, 0'694
Hpe.ooovvoiiieo 0633 + o061 0162
LE] 99 ’ 9 Sky ¥F.o.o..... cesene 0662
Hp........... cees 0683 — o'021 0'162~
s ’s ’s Sky Fuvvvvnninnnas 0°698 :
Hp . .ooooovinn, 0713 — o015 0'162
X) )9 ’ SkyF oot .o 0708
Hpg......... Ceeees 0708 0'000 o162
May 6. 12.10 M 1 5 Moon F....vvuuens 0198
HB......... ceeeen 0226 — 0028 0°202
12.25 LR ’s 3 Moon F..... [T 0'224
L - 0205 + oo19 0°202
12. 35 ’s ) ys Moon F...... 0326
: HB.iovvivnoa., 0341 — o'o1d 0°202
May 6.13. o M 1 5 dLeonis F.......... 0686
Hp........06. ... 0584 + o102 3 towards red | o202
13.15 ) ) 2 3 Leonis F.......... 0638 .
Hpe..oooooiiiiii . 0578 + orobo 2 towards red | o'zo2
May 6.13.45 M 1 5 BLibre F.......... 0°487
Hp........... e 0592 — 0'105 % towards blue | o'202
14. © ys s ’s BLibre F.......... 0°449 -
HB oviiiiiieinn, 0573 — o0'124 2 towards blue | o'202
May 6. 14.35 M 1 5 | g Herculis F........ o461 .
Hp.o.ooooiiiiii, 0558 — 0097 2 towards blue | o'202
May 11.12.35 M 1 5 Regulus F.......... 0135
. L I 0153 — o018 5 towards blue | o°218
12. 45 LR LR 29 Regulus Fooooool, 0'669
Hg....... e 0605 + o'064 2 towards red | o218
13. o - vy ys Regulus F'.......... 0664
HpA . ooiviinonint, 0596 + 0°068 } towards red | o*218
May 11.13.20 M 1 5, dLeonis F.......... . o887
HE . ..ovvvvivvn.... 0768 + o119 3 towards red | o'218
13. 30 vs vs . ¢ LeonisF,......... 0'873
HBoiiiiiiiinnn. o767 + o106 % towards red | o218
May 11.13. 50 M 1 5 BLeonisF ,........ 0746 '
Hp......... e 0787 — 0’041  towards blue | o'218
14. 5 . ’s vs | BLeemisF.......... 0705
. HpB oiiiiiiinennnn, 0784 — 0079 1 towards blue | 0218
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time,
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881. 27
Tarth’ | Goncluded Motion of Star
Motion in in Miles per Second. .
Miles per Weight. ‘ REMARKS,
Second.

Measured. Estimated.

Star-line very diffused, and difficult to bisect.

+131 | + 109 | + 12°4 3
+ 131 — 344 | — 322 3
3

+ 131 — 45 — 55 |+

‘ : Star-line diffused. Observations interrupted by cloud.
+ 106 + 239 + 276 3

o'o — 56
oo + 1848
o'o — 65
0'0 — 46
0o oo

The coincidence of the lines in the two spectra appeared to be perfect, but both the
oo — 86 line in comparison spectrum and that in the spectrum of the Moon were difficult
to bisect satisfactorily.

00 + 59

Star-line very diffused and somewhat faint.
+ 160 + 154 + 114 1 ' :

+16'o' + 25 + 23 1

Star-line darker and not quite so diffused as that in 3 Leonis, but still somewhat

- o4 — 320 | — 30 2 difficult to bisect.
— 04 -~ 378 | — 300 2
Observation interrupted by cloud. Bisection searcely satisfactorily completed.
— 26 | — 273 | — 248 1
Definition fair. The first measure with the upper pointer, the last two with the
+ 179 — 235 | — 2279 i lower as usual.

+ 179 + 18 + 18 4
+1779 | + 31| + 68 4

Definition fair.
+ 166 + 201 | + 204 4

+ 166 + 161 | + 163 4

Definition very poor.
+ 155 — 281 | — 278 1

+ 155 — 398 | — 402 i

’i‘he velocity of light has been taken s 186 660 miles per sccond, and the distance of the Sun as 92 256 oo miles.
The sign -+ denotes recession; — approach.
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28 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1881, Number| Reading . Displacement. Width
Greenwich 5 o o Ohjects compared Micrometer Estimated in Terms of
Sidereal Time. 5 H.alf- Po.s ition Readings. Measured. of the Breadth of the | Slit.
g Prisms. | Circle. Comparison Line,
d h m [} r r r
May 11.14.35 M 1 5 a Canum Venat, F ... 0875
Hp...ooovvvant, 0'938 — 0°063 4 towards blue | o218
14. 40 ys ’s . « Canum Venat, F ‘e 0'869
D 1 0967 — 0'098 2 towards blue | o218
May 11.14.50 M 1 5 MoomF............ 0°104 ¢
. L PN 0'107 — 0003 0218
15. o . vy . Moon F............ 0'068
HB ooiiiiiiinnnnn 0'084 — o'o16 0'218
15. 5 s, ys ys Moon F ............ o112 '
Hp...... 0'086 + o'026 ’ 0218
15.15 ’s ys . MoonF............ 0'109
5 e 0°098 + o'o11 : o218
15. 20 . vy vy Moon F............ o106
HE....oonnts o111 — 0'005 0218
May 13.12.35 M 1 | 5 Spica Fovvvernnnnn. 0782
HE. .......o.o000 1 0'822 — o040 | % towards blue | o180
12. 50 ys yy 'y Spica Foovvinnnntt. 0769 .
Ha......ovvvvnenn 0818 — 0'049 1 towards blue | o'180
13. 5 ys ’s . Spica F.o.ooovvnen 0736
HB....oovvivienn 0821 -~ 0085 1 towards blue | o180
13.15 ys . - SpicaF ............ 0'808 o
Hp.......... eeee 0'823 — o015 5 towards blue | o180
May 13.13.35 M 1 5 v erorlms F..... eed| . 01b1
HB. 0'033 + o118 2 towards red | o180
14 © . ,s ys 7V1rg|m= 1°005
) - 0'g69 + 0036 1 towards red | o180
May 13.14.15 M 1 5 Moon F.ovvvinnnen, 0288
H3......... eeeen 0282 + o006 o180
14.25 ys . .y Moon F...... cereee 0273
) N .l 0'277 — 0'004 : o'18o0
May 13.14.55 M 1 5 a Coronz F'......... 0975
Hp......... cerens 0'926 4 o049 3 towardsred | o180
15. 10 ys 'y ’s aCorone F......... 0988
L 2 0924 + o0'064 3 towards red | o'180
May 20.14. 5 M 1 5 7 Urse Majoris F..., 0393
HpB oiviiiiiainnn., o311 + 0°082 2 towards red | o180
14. 30 .5 5s . n Urse Majoris F. ... 0'432
) I R . 0313 + o119 2 towards red | o180
May 2o, 15.25 M 1 5 § Urse Majoris F.... 0743
HBA . ...iiieeinn. .. 0632 + o111 # towardsred | o'180
15. 45 . ys . ¢ Urs® MﬂJOI‘lS F.... 0691
HB.......... eene 0618 + 0073 { towardsred | o180
May z0.16. 10 M 1 5 5 Urse Majoris F. ... 0856
HB....ovevinnnn . 0'868 -~ 0'0I2 +'5 towards blue | o180
16. 23 - - )y 0 Urseo Ma_]orls F.... 0'852 .
Hp..... eerans ... 0882 - 0'030 iy towards blue | o180
May 20. 16. 45 M 1 5 % Ursee Majoris F, . .. 0°696 :
Hp..oioveniiviii 0584 + o112 4 towards red | o'180
17. © . . . % Ursm Majoris F. e 0508
Hp....... et 0531 — 0'023 v towards blue | o'180
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881, 29
Earth’s Concluded Motion of Star
Motion in in Miles per Second. :
Miles per Weight. REMARKS.
Second. Measured. | Estimated.

Definition fair.
+ 11'7 — 311 — 282 3

+ 17 — 419 — 413 3
The coincidence of the lines in the two spectra seemed to be perfect.
oo — 09
0’0 — 49
oo + 8o
oo + 34
00 -~ 1’5
Star-line very faint. The first two measures were made with the usual eye-piece,
+ 93 —21'6 — 205 4 power 14 ; the last two with a magnifying power of 20. ,
+ 93 — 24’4 — 242 4
+ 93 — 355 — 31'6 3
+ 93 — 139 — 138 3

Star-line a little darker than in « Virginis, but spectrum fain, and definition bad.
+ 127 + 237 + 171 1

+ 12%7 — 16 — 1’5 1
Definition poor. The coincidence of the lines in the two spectra seemed, however,
0’0 + 18 » to be perfect.
o0 — 12
Spectrum faint. Definition bad.
+ 28 + 12'3 + 1271 1

+ 28 + 169 + 12°1 1

Star-line very diffused and hard to bisect. Images steady.
+ 94 + 1549 + 16°4 2

+ 94 + 27°3 + 293 2

Star-line very diffused and hard to bisect.
+ 96 + 246 + 29°1 2

+ 96 + 12°9 + 22'6 2

i Star-line diffused and hard to bisect.
+ 1111 — 148 — 176 2

+ 1171 — 204 — 176 2

Spectrum faint, Star-line diffused and faint.
+ 134 + 211 + 188 1

+ 134 — 205 — 199 1

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 92 250 coo miles.
The sign + denotes recession ; — approach.
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80 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
- | Displ t.
Date, 1881, Number| Reading ) . : isplacement Width
o el = of of . Micrometer of
. recnm.c\ E Hal | Position Objects compared. Readings, Estimated in Terms -
Sidereal Time. 2 . " Measured. of the Breadth of the | Slit.
g Prisms,| Circle. i Comparison Line.
d h m o r r r
June 22. 17. 30 M 2 275 | Arcturus by ... uvnnn. o178
Mg, ooviiiiiinnnnn 0323 — 0'145 } towards blue | o'og4
17.55 s . . Arcturus by oo .v.. .. o'g12
Mg, covviiinnnn ceren 1223 — 0321 4 towards blue | orog4
June 22.18, 5 M 1 275 | e Bobtis &y .. ..iuutn. 1'001
I Mg ceiiiiieninnnnn 0°g63 + 0038 1 towards red | o'og4
18. 10 . ys sy e Bobtis by . .oovnnnnn 1038
Mg coiiviiiiinnnn, 0’959 + o079 2 towards red | o'og4
June 22. 18, 25 M 1 275 | B Bobtis by viniinnn. 0'745
El et o 0796 — 0'051 % towards blue | o094
18.35 ys v ys B Bodtis by ......... o619
Mg, ...... Cireneeas 0734 . — o'115 # towards blue | o'ogy4
June 22. 18. 50 M 1 275 | « Herculis . ....... 0°353
Mg, coviiininnnnes 0260 + 0093 } towards red | o'og4
19. © vs vs v « Herculis b,........ 0251
Mgy eiriinnnnns B + c023 | }towardsred | o'ogq
June 22. 19. 40 M 1 275 | v Draconis b,........ o177
Mg vviiiiiiiiaan o128 + o049 % towards red | orog4
19. 50 - ys s v Draconis &,...... . 0149
Mg voviviiiinnnnn, 0'124 + o025 1 towards red | orog4
- June 23. 6. o M 1 275 [Skyd, .....i.... . 0'168
Mgy..o.ven. N 0172 — 0°004 0'094
s ys . Sky by cvveeeninnnns "0°108
Mgy ooiviiiininnnn, o'110 — ©0°'002 0°0g4
. . . Sky b cvvvvininennn 0'082
Mg oveiineinnnnnn. 0'084 ~ 0°002 ©°094
June 23. 6. 20 M 2 275 | Skyd,........ [P 0°138
Mg, ......coovvt 0209 — o0'o71 0094
’y 55 sy Sky by vvvviiiinnns 0242
Mg, ..ooovvvvivann " o209 + 0'033 : 0'094
’s . ys Sky by evvvnnnn 0219
Mg, oooviiviiinnnn, 0236 — o'o1y 0'094
Sept. 7.20.50 M 1 6 aCephei I ......... 0765 :
HpA. ooiiiiiinan oo 0g68 — 0°203 2 towards blue | o'110
21. © . . . a Cephei F'.,....... 0°g32
Hp...oooviviiian 1021 — 0089 4 towards blue | o110
Sept. 14. 20. 40 M 1 6 alyre T ....o...... 0’019
HB........... ene o121 — o'102 4 towards blue | o'206
21. 10 ys v ’s aLyre F.......... 0278
Hp....ooveviinnen 0338 — orofo 1 towards blue | o'206
Sept. 14. 21. 40 M 1 6 aCygniF.......... 0769
Hp...oivvevvnn, . 0'668 . + o101 3 towards red | o206
22. 20 s . 'y aCygniF.......... 0487
B 0'596 — o'109 } towards blue | o206
Sept. 19. 20. 50 M 1 6 Aquile I'......... 0282
HBE..ovvvvvvane. .o 0226 — 0'056 1 towards blue | 0138
21. 5 ' ys ys CAquile F......... o280
HpB.......... Ceeen 0228 — o054 1 towards blue | o138
21.25 . . sy CAquile F......... 0286
Hp.......... N 0'297 + oor1 5 towards red | 0138
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 18SI. 81
Earth’s Concluded Motion of Star
Motion in in Miles per Second. i
Miles per Weight. REMARKS.
Second. Measured. Estimated.

Definition variable, generally poor, but star-lines momentarily well secn.
+143 — 253 | — 251 4

+14'3 — 386 | — 360 |- 4

Definition variable.
+12°2 + 26 + o9 2

+12°2 + 186 | 4 140 2

Definition variable.
+ 97 — 296 — 359 2

+97 | — 545 | — 490 | 2

Definition very poor.
+ 42 + 320 + 280 1

+42 | + 48| + 87 !

Definition bad.
+ o4 + 187 | + 214 1

+ o4 4+ 93 | + 160 1

The coincidence of the lines in the two spectra seemed to be perfect.

oo - 16
o'o - o8
o'o - 08
The coincidence of the lines in the two spectra seemed to be perfect.
o'o — 54
oo + 25
oo | — 13
Star-line faint, broad, and diffused. No central condensation.
— 28 — 598 | — 473 2 :
— 2'8 — 247 | — 390 3
Spectrum tremulous. Definition very bad.
+ 8o — 394 | — 312 2
~+ 8o — 265 | — 196 2
Spectrum a little steadier than for « Lyr®, but the definition still poor. Sky misty,
+ 29 + 282 | + 203 3 and clouds constantly passing.
-+ 29 — 365 | — 2671 2
Images steady. Star-line broad, ditfused, and faint.
+137 — 310 | ~ 2579 3
+137 — 304 | — 259 3
+137 — 103 - 88 3

The velocity of light has been taken as 186 66o miles per second, und the distance of the Sun as 92 250 0oo miles.
"The sign + denotes recession; — approach.
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32 MoOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1881, Number| Reading ‘ Displacement. Width
G ich o of of - Micrometer of
reenwic E Half- | Position Objects compared. Readings. Estimated in Terms .
Sidereal Time. g R X Measured. of the Breadth of the| Slit.
IS Prisws. |  Circle. Comparison Line.
d h m o r 1 r
Sept. 19.22. o M 1 6 dAquile F.......... 0232
e . ..o 0313 + o'081 % towards red | 0'138
22.20 ., ys 5o dAquile F ......... 0476
HB. .ooiiiiiit 0248 —, 0°228 1} towards blue | 0°138
Sept. 1g.23. o M 1 6 {PegasiFoo.iins, 0'g28
Hp...... Cereeeeas 0°g62 + o034 1 towards red | 0138
23.15 - s . {Pegasi Fo...unons 0867
HB . ooioveiviiies 0'972 + o'10d 2 towards red | o138
23, 40 {Pegasi F.ooon..s. 0'945
* ” > ” Hp......... e o'g12 — 0'033 4 towards blue | o138
Sept. 19. 0. 15 M 1 -6 Fomalhaut I¥........ o281
6 g o'11g — 0162 1 towards blue | o138
Sept. 20.12. © M 1 6 Sky F ovvvvninnes . 0'485
Hp..... 0568 + 0083 o138
) )y ) Sky F........ eeen 0567
Hp........... cees 0'558 — 0'009 0138
’s . . Sky F .oovvivienesd]” 0623
Hp.......... v 0632 + ooog 0'138
[¥) IX) 9 SkyF............. 0‘64.5
D 0630 — o015 0138
IR sy Iy Sky Fooveeiiiinns. 0668
B I 0'628 — 0'040 0138
Sept. 30. 21. © S | 6 a Ophiuchi F ....... 0'472
L o602 — o130 % towards blue | o'147
21.20 s ’s . « Ophiuchi F ....... 0503
S I 0578 — 0075 4 towards blue | o'147
Sept. 3o. 21. 40 M 1 6 aLyre ¥ ... ...... 0345
Hp....... e : 0420 — 0075 1 towards blue | o'147
21. 55 ys )y s aLyrea I ..... 0'3g91
Hp..... Cereeeiens 0'423 ~— 0'032 1 towards blue | o147
Sept. 30.22.15 M 1 6 yLyra T ... ., 0'242
H....ooiiiviit, 0368 — 0'126 £ towards blue | o'147
22. 40 ’s ys vs y Lyra F........ - 0°354
Ha.....ooooiie . 0°446 — 0092 4 towards blue | o147
Sept. 30. 22. 55 M 1 6 a Aquile F......... 0275
5 1 o301 — 0'026 + towards blue | o147
23. 5 5y ys ys a Aquile F......... 0233 :
: Imp..... ceeeeeies 0’229 + o004 Coincident o'147
23. 20 . . ys aAquile oo, ... 0219
Iop..... e 0294 — 0'075 ¥ towards blue | o'147
Sept. 3o. 23. 35 M 1 6 3CyguiF.......... 0343
I18...... eeeraees 0325 + o018 ¥ towards red | o147
23. 45 ys ys 5y SCygniI* .. L. ..., 0409
' Iop....... v 0332 + o077 % towards red | 0’147
Sept. 30. o. 10 M 1 6 a Pegusi F'o. . ..., o 0'744
Hp.. ..o, 0'826 -~ 0'082 4 towards blue | o'147
o.25 . . . aPegasi F...,...... 0582
0 0709 — 0127 # towards blue | o'147
‘The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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|

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881, 38

Earth's Concluded Motion of Star
Motion in in Miles per Second. ;
Miles per Weight. REMARKS.

Second. Measured. | Estimated.

Spectrum very fz}.int. Tl}e two measures were made with such difficulty and under

4 150 + 100 + 46 o such constant interruption from passing cloud as to be practically worthless,

+ 150 — 853 — 762 o

Star-line fairly sharp, but faint. Observations interrupted by cloud.
+ 38 + 67 + 834 2

38 + 286 + 256 2

+

+ 38 — 14’0 — 16’0 3

Observation very unsatisfactory.

+ 72 — 572 — 561 1
The coincidence of the lines in the two spectra appeared to he perfect.
oo + 256
oo — 2'8
oo + 28
oo — 46
0o — 123
Spectrum bright, and fairly steady. But the star-line has no semblance of definite-
+ 142 — 543 — 392 2 ness ; it is a broad faint nebulous haze.

+ 142 —37'3 — 30'g 2

Spectrum very bright, and fairly steady; but the star-line proved very difficult to
+ 86 - 317 | =311 3 bisect. It almost seemed as if any point within about o1 of the adopted
. readings would be an equally good bisection.

+ 86 ~ 185 —21'1 3

Spectrum faint. Star-line very ill-defined.

+ 103 —49'2 — 477 1
+ 10°3 — 3847 -~ 27'0 1
Spectrum tremulous. Star-line very ill-defined.
+ 148 — 22'8 —219 2
+ 148 -~ 136 — 148 2
+ 14'8 - 379 —39'8 2

: Star-line ill-defined at edges, but fairly dark. Spectrum. faint, but steady.
+ 63 — o7 | .+ o8 2

+ 63 + 174 + 104 2

Spectrum steady. Star-line broad, and somewhat ill-defined at edges.
+ 48 — 30'1 — 29'8 4

+ 48 — 440 — 348 4

The velocity of light has been taken ns 186 660 miles per second, and the distauce of the Sun as 92 250 000 miles.
The sign + denotes recession; — approach.

GREENWICH OBSERVATIONS, 1881, 5 E

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


http://adsabs.harvard.edu/abs/1883GOAMM..43F...1A

FT8B3COAMM. 43F .2 1A

54 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1881, Number| Reading . Displacement. Width
Greenwich g of ‘,)f. Objects compared. - Mlcrm'neter Estimated in Terms of
Sidereal Time. E, II‘nlf- l’o.smon Readings. Measured. of the Breadth of the| Slit.
8 Prisms.| Cirele. Comparison Line.
d h m o r r T
Sept. 30. ©. 40 M 1 6 a Andromedz F..... 0'088 _
L 0167 — 0079 1 towards blue | o147
0. 55 s ss - a Andromedxe F ... .. o0'062 .
Hp..o.oooii.i . o159 — o'097 4 towards blue | o147
1. 5 . 55 . o Andromedee F . .. .. 0'088
5 0'142 — o'054 4 towards blue | o'147
Sept. 30. 12. © N 1 6 Sky F vivininnnnnn 0°209
HB.......... o193 + o'o16 0'147
1 39 ’9 Sky'F..... ........ 0188
HB...ovvviviinit 0'199 — o'01! 0'147
' sy s Sky F....... 0193
1 I R . 0204 — o'o11 0'147
- ’s ’s Sky F.oovveennon... 0208
Hp........ veerees 0211 — 0003 0°147
’2 LX) 23 SkyF........ ..... o161
L R 0167 — o006 _ 0'147
Oct. 18. 1.50 M 1 6 aCygnidy....... .es 0'930
Mgy ooiiiineiiann 0998 — 0'068 1 towards blue | o239
2. 10 ’y R ) a Cygni byvevennnnnn 0937
Mg, coieiiinnnnnns 1096 — o159 2 towards blue | 0'239
Oct. 18. 2.35 M 1 6 B Andromedz ,..... 0458
Mg oiiviiaieniinn 0'345 + o113 } towards red | o239
2. 50 )5 - - B8 Andromed® b, ..... . 0473
Mg, ..... covnes ceen 0365 + o108 + towards red | o239
Oct. 18. 3. 5 M 1 6 {Perseidy . .ov.e.... 0°g82
Mg covviiinninnns, 1°046 — 0064 1 towards blue | o239
3. 20 ss ss . tPerseidy oivannnn.. 0'005 .
Mg coiiiiiiiiiiat, 0'072 — 0067 1 towards blue | o239
Oct. 18. 3.40 M 1 6 Aldebaran &, ........ o'o17
Mg, ....... R 0013 + o'004 Coincident 0239
3.55 s ’s ys Aldebaran b, ........ 0'038
Mg, coviiiiinnannt. 0'026 + o'o12 o towards red | o239
4. 5 . s 5 Aldebaran b; ........ o119
Mg, vorvvvivinnan, 0054 + o'065 I towards red | o239
Oct. 19.14. © M 1 6 Sky &y vvvinennnn. o721
Cl ceinei i 0722 — o001 o239
”s ’) T Sky &y ...ovvvinnn 0'742
Mg oviviinnnnnn. o718 + o'024 o 0239
s »s s Sky by covininnnnns, 0'728
Mgy coviiiinn . 0732 -~ 0'004 0°239
22 ’ ’s Sky [11 ......... Ve 0'726
Mg, covovivvian.. 0721 + o005 0239
3 ’) 1] Sky bl ............. 0722
Mg ve i 0723 — 000l 0239
Oct. 25. 21. 50 M 1 6 BCygnid,.......... 0231
Bl ceinianininns 0219 + o012 1y towards red | o°zo4
22. 5 ' ’» s B Cygni b,..... 0139
1 nieaaas Cereens 0209 — o070 % towards blue | o204
22. 20 ”) ) X B Cygni bl .......... 0°'242
. Mg coiieiiiiinns 0'152 + o092 } towards red | o204
22. 30 29 LR D) BCygnid ,.c....... 0131
Bl eevenirneninans 0138 — 0'007 Coincident 0'204
The day specified in the first column is the Solar Day in ordinary astronomical reckoning; the hours and minutes are those of Greenwich
Sidereal Lime.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 18S1. 35

Barth’s Concluded Motion of Star
Motion in in Miles per Second. .
Miles per Weight, REMARKS.
Second. Measured, | Estimated.

Spectrum steady.  Star-line dark, not very broad, and, though somewhat ill-defined
— 13 — 230 — 23 4 at the edges, not very hard to bisect.
- 13 — 286 | — 320 4
— 13 — 154 | — 154 4

The coincidence of the lines in the two spectra secmed to be perfect.

o'o + 49

0'o — 18
) Definition poor, although the spectrum was very bright. Observations continually
+ 73 — 338 | — 367 2 interrupted by cloud.
+ 73 — 693 | — 661 2

Spectrum bright. Star-lines dark and fairly well-defined.
— o8 | 4+ 448 | + 449 4

— 08 | + 429 | + 449 4

‘ Star-lines faint. Definition poor.
— 106 — 143 ] — 114 2

— 106 — 155 | — 11y 2

' Spectrum very bright. Star-lines durk and distinct.
— 124 + 140 + 1274 4

— 12°4 + 271 + 212 4
— 12’4 + 377 + 344 4

—

The coincidence of the lines in the two spectra seemed to be perfect, so far as it

0o — o4 was possible to compare them direetly.
o'o + 93
0’0 - 16
oo + 19
oo — o4

Spectrum rather faint, star-lines exceedingly so. The measures, however, seemed
+ 122 - 75| — 37 to be good.
+ 12°2 — 395 - 405

+ 12°2 + 237 + 303

WD L W »

+ 1272 — 149 — 122

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 92 250 000 miles,
The sign + denotes recession; — approach.
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36 MoOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Number| Reading Displacement, .
Date, 1881, o of of Micrometer Width
Greenwich 14 . Objects compared. : Estimated in Terms of
E Half- | Position Readings.
. . g Measured. f the Breadth of th i
Sidereal Time. 2 Prisms. | Circle. casur o Cor(;lpasiislon I:)ine.e Slit.
d h m o r r r
Oct. 25.23. 5 M 1 6 tCygnidy..oo...... 0257
Mg;...ovnnen Cieaes 0169 + ©0'088 3 towards red | o'204
Nov. 19. o. 5 M 1 5 BPegasidy vouooo.... 0436
Mg, . oviveninnnnnn. 0402 + 0034 'y towards red | o226
0. 15 . - - BPegasidy ...ocnn.. 0°432
Mg, ...... eeeaes .. 0’417 + o'o1b 1 towards red | o226
o. 30 vs . s B Pegasi by ..... cees 0407
Mg oovvinanrennnnn 0'409 — 0'002 Coincident 0'226
Nov. 19. ©.55 M 1 5 3 Andromed® b, ..... 0381
Mg, ooeeevennnn e o540 — o°159 2 towards blue | o226
1. 10 ys v 55 3 Andromed® b, ..... 0°434
Mgy oooeinnn, eeaes 0'542 — o108 2 towards blue | 0226
Nov. 19. 1.30 M 1 5 BCetid, ..ocvvunn. . 0'362
Mg, ..... [N 0'441 — 0'079 % towards blue | o226
1. 40 s I ) BCetid ccoviuunnn. 0'343 ‘
Mg oievinnennnnnn, 0'427 — 0'084 2 towards blue | 0'226
Nov. 19. 2. 5 M 1 5 B Andromede b,..... 0°488 ’
- Mg ooviiiiiininnn, 0944 — 0056 4 towards blue | 0’226
2.25 . ’ ’ B Andromedsw® 0;..... 0'418
Mgl veeesiinnnnnens 0'541 — 0123 1 towards blue | o226
Nov. 19. 2.40 M 1 5 a Trianguli §;....... "~ 0675
Mg,ooo.... Creeeans 0517 -+ o158 £ towards red | o226
3. 0 ’ 3 ’s « Lrianguli b,.. ... .. 0658
Mg e evens 0495 + 07163 % towards red | o0'226
Nov. 19. 3.10 M 1 5 | aArietisé ..., 0’469
Mg, ...o..... eeaes 0491 — 0'022 15 towards blue | 0226
3.15 s ’ vy | @ Arielis b ..., 0'491
Mgioeeieeannn ees 0493 — 0'002 Coincident 0226
3.25 . ' ys a Arietis by ... .0, 0'493
Mgy oovviioia, 0492 + ool Coincident 0226
Nov. 21.16. © M 1 5 Sky by ...ovvenann. . 0541
' Mg, ....... Cereaee o549 — 0’008 0226
’) ) X Sk)’bl ..... EEEEEEE 0'54.8
Mgy ....... Cieenas 0552 — o0'o04 0226
3 ’ 99 Sky [)1 ..... teseanan 0'566
Mg, ...... Cerreeens 0'561 + 0'005 . 0226
’y IR ’9 Sk)’ bl ............ . 0558
Mg, ....n. ereraees 0567 — 0'009 0226
’y ’) )y Skybl.-...... ..... 0563
Mgy ooiviiiieennnn, 0552 + o011 0226
Nov. 22.23. 50 M 1 5 BPegasidy ......... 0802 )
Mg;........ Cereees 0943 — 0141 # towards blue | o'188
23.55 ,s - - B Pegasib; ......... 0°g91
Mgy cvviiivinnn, 0'963 + 0028 1 towards red | 0188
0. o 5 s s BPegusid, ......... '3
Mg, ooiiiiiiinenns, 0962 + o151 ¢ 4 towards red | o188
0. 10 ) Ix) ) B Pegusi b,‘ [ 0'4.34.
Mgg..ooouvnnnn venn 0°366 + 0068 % towards red | o188
0.15 vy . ys BPegusib,......... 0°406
Mg oivvnnnns ceens 0367 + o039 } towards red | o188
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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~
e AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881, 37
&
I—_l'—"
E: Barth's Concluded Motion of Star
1 Motion in in Miles per Second. .
g: Miles per Weight. REMARKS.
g: Seond. Measured. | Estimated.
A
Spectrum faint, but star-line fairly well seen. Interrupted by cloud.
+ 118 + 22°5 + 307 4
The 4, line in this star is faint and on a dark haze, and hence difficult to bisect.
+ 140 — o8 — 43 2
+ 140 - 82 — 43 2
4 140 — 132 — 140 2
Spectrum faint and tremulous, but with moments of good definitioy.
+ 100 - 72' — 685 4
+ 10 — 5211 — 49'0 4
Spectrum generally tremulous, but star-lines well seen every now and then.
+ 147 — 455 — 537 5
+ 147 | —474 | —537 5 )
Spectrum tremulous ; definition variable. A large displacement towards the blue
+ 82 — 30'0 — 326 3 seems established.
+ 82 — 561 — 569 3
Spectrum fairt, but steady.
+ 69 | +547 | + 581 4
+ 69 + 566 + 581 4
Definition very good.
+ 69 — 155 -~ 160 5
+ 69 | — 77 | — 69 5
+ 69 — 65 — 69 5
The coincidence of the lines in the two spectra seemed to be perfect.
o'o - 31
oo — 16
)] + 19
oo - 35
0'0 + 43
The first measure appeared as good as the others, although it showed a displacement
+ 144 — 694 — 757 1 in the opposite direction.
+ 144 - 35 + o2 1
+ 144 | +445 | +367 1
+ 14°4 + 121 +4 21°1 1
+ 144 + o8 + 12°2 1

The velocity of light has been tak

en as 186 660 miles per second, and the distance of the Sun as 92 250 000 miles.
‘The sign + denotes recession; — approach.
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38 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1881, Number| Rcading ' Displacement. Width
Greenwich g of of Objects compared Micrometer of
> 3 iti Jects ¢ . ings. Estimated in Terms | |
Sidereal Time. § H_Mf Po.s ition Readings Measured. of the Breadth of the | Slit.
& Prisms.| Circle. Comparison Line.
d b m (<] r r r
Nov. 22. o0.25 M i 5 nPegasiby ...vu.uns 089
M;:ltf ces .1 .......... 1'032 — 0133 4 towards blue | 0°188
0. 40 g Pegasiby vovvvnnn, 0'083
* ” ” ” Mg, .... L e 0'048 + ©0'035 g towards red | o°188
0. 55 9 Pegasid, ......... 0'049
” ” ? M;:la. L 0'037 + oror2 1y towards red | o0'188
1. 5 v Pegasi by oo ...... 0°039 .
” v T Mg Lo o'0bo — oozl 1 towards bluc | o'188
Nov. 22. 1.20 M 1 5 d Andromedae 1/ 0480
.......... cens 0457 + 0023 5 towards blue | o*188
1. 35 s 'y . 3 Andromedaa 6 ..... 0402 )
Mgy.ooovntn. evaes 0457 — 0049 1 ‘towards blue | 0'188
1. 45 v ys ' b Andromedaa by.oo.n. 0372
Mgy ooiviiinneinnn, 0°462 — 0°'090 1 towards blue | o188
Nov. 22. 2.10 M 1 5 B Andromede b;..... 0398 :
Mgy covveiniainnnn, 0523 — o125 4 towards blue | o188
2.25 s . ’s £ Andromedz b;..... 0°437
Mgy oovvonnnt e 0428 -+ o009 5 towards red | o188
2. 40 s> sy 55 B Andromedm byeeen. 0451
Mg, ooiniivnnnnnn. 0416 + o035 % towards red | 0188
2. 5o . ys ss B Andromedae biee.n. 0403
Mgy voiieeniiinenn, 0525 — 0’122 5 towards blue | o188
Nov. 22. 3. 5 M 1 5 p Perseibyouuvuon... 0090 '
Mgs.iiieiiiinnnnn, o181 — o'og1 1 towards blue | 0188
3.20 ys ’s ys p Persei by..... oo o050
Mgs.oviiiiianannn. o182 — 0132 2 towards blue | o'188
3.30 ’s - vy pPerseibye.ouveen.. 0135
Mgs...... Ceeenaaes 0186 — 0051 1 towards blue | o188
Nov. 22. 3.50 M 1 5 eTauri by ..ovvnnnns 0'135
Mg oiveerininnnnns 0082 + 0'053 1 towards red 0’188
4+ © . . s eTauridy ....0.o00. o126 ’
Mg, oooviininnnnnn, 0084 + o'042 1 towards red | o188
Nov. 22. 4.15 M 1 5 Aldebaran 4, ..... ves 1’030
.............. 0932 + o0g8 4 towards red o188
4. 20 vy . .5 Aldebmau 51 ........ 1'012
: Mg, . R . 0'937 + o075 L towardsred | o188
4+ 30 s ys . Aldebaran bl . 0'g31
Mgioiiiveiinniens 0925 + o006 Coincident 0188
Nov. 23.17. o M 1 5 Sky &, «oovvvvnnnn .. 0528
Mg ooviivinniinnnn o512 + o016 0188
”) 3 T Sky b, evuvvnnn. 0’484
Mg coennnnn. eeaen 0'489 — 0'005 0’188
’9 ” ’y Skyd, «.viiiiiint 0'474
Mg ovvevivnnnnn ces 0'473 + o'ooi 0'188
. s s Sky by civviniiiannn 0'467 .
' Mg, cooviviiinnnnn. 0484 ~ o'ol7 0188
’s ) ’s Sky &) viveiivinnnnn 0483
Mg oooviviinnnnnnn 0478 + 0005 0188
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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AT THE RovYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881, 39
Tarth’s Concluded Motion of Star
Motion in in Miles per Second. .
Miles per Weight. ' REMARKS.
Hecond. Measured. Estimated.
Star-lines very faint, and definition very bad. Little or no reliance to be placed on
+ 141 — 65'g — 652 o these measures.
+ 14'1 — o5 — 39 o
+ 141 - 9% - 39 o
+ 141 — 22'3 — 243 o
Definition variable; best for the second measure.
+ 11°2 - 22 - 10 2
+ 11°2 — 30°3 — 316
4112 — 463 — 62'3 3
Definition poor.,
+ go — 5727 — 60°1 1
+ go — 5% + 12 I
+ go + 46 + 114 1
+ g0 — 566 — 601 1
The star-line b, was not distinctly isolated. Little reliance can therefore be placed
+ 23 — 378 — 555 1 on these measures. )
+ 23 — 538 — 66°2
+ 23 — 22'2 — 236 I

Definition fair.
- 19 + 22°5 + 27°5 3

— 19 + 183 + 275 3

Definition fair, :
- 23 + 40'5 + 534 4

— 23 + 31°5 + 363 4
— 23 + 46 + 23 4

The coincidence of the lines in the two spectra seemed to be perfect.

00 + 62
o'o - 19
o'o + o4
oo — 66
0’0 + 19

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 92 230 ooo miles.
The sign + denotes recession; — approach.
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40 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1881, Nu::ber Rea(:i;ng Displacement. Width
Greenwich z;, Half- | Position Objects compared. Mmm_met“ Estimated in Terms OF
i dereal Time. g . . Readings. Measured. of the Breadth of the| Slit.
8 Prisms.| Circle. Comparison Line.
d h m o r r r
Nov. 28. 22. 50 M 1 6 Moon b, ..... e e 0'833
Mg,..... N 0°834 — o001l o161
22.55 vy ’y ys Moon b v.vvuunnn.. 0'834
' Mgy vieerinrennnnns 0839 — 0005 0161
23. o . ys .y Moon by ..vuvenn... 0'824
Mg ceennnivnnnnnss 0820 + o004 0161
23. 10 . .5 )y Moon by caveveanasn 0'844
Mg .ooviniiininee, 0832 + o'008 o161
23. 15 ) . ys Moon by ..ivvevenns 0’809
Mgy oooivoinnnnnen. 0824 — o015 0161
Nov. 28.23. 40 u 1 6 CCygnidyeeiiiinnen 0°448
Mg oiiiiieanennnns 0'572 — 0'124 % towards blue |o0%161
23. 50 . ys ys §(Jygmlzl.......... 0'667
Mgy ........ terneus 0569 + o098 1 towards red | 0’161
0. 0 . - 5y 1 ¢Cygnid .v.eanns.n 0573 ,
Bl eernarinenaans 0°568 + 0005 Coincident 0161
c.10 ’ » ’y §Cygni61.......... 0'4.95 -
Mgy ovieiinannnans 0564 — o'obg 1 towards blue |o°161
Nov. 28. 0.30 M | 1 6 n Pegasi b;.0..0.0u0., 0982
, Mgy covrennnss Chees o'g10 4+ o072 1 towards red | o161
0.45 ss ’s .5 9 PegaSl by civiinnn, 0868
Mg oovirniiannnn, 0868 0000 Coincident 0161
Nov.28. 0.55 M 1 6 BCetidy .ovvvvvnnn. 0303
Mgy ooennns ceveried - 0335 — o032 1 towardsblue |o°161
1. 5 ys . ys BCetid, ..ovvuunnn. 0356
Mg, oivieneinnnnn. 0°351 4 0005 5 towardsred |0'161
1.15 s v s BCetiby «ovvvvennn. 0302
Mg voievininnnnnns 0°345 — 0'043 1 towards blue |o°161
Nov. 28. 1.25 M 1 6 @ Ceti byt 0268
............ .es 0278 — o'0l0 Coincident 0’161
1. 35 s . . aCetl by oo 0'g26
Mg oiiieanniannnnn 0'g14 + o'o12 Coincident . {0161
1. 40 . ’s - aCetidy vovevun.... 0'886
Mg ceiviieneinnans 0'924 — 0038 1 towards blue |0'161
Nov. 28. 1.55 M 1 6 Aldebaran 8, ........ 0630
Mg eviiiaerinannnn 0'564. + 0066 1 towards red | 0’161
2. 5 ys - sy Aldebaran byveiinnn, 0593
Mgyooieiininnnns. 0569 + o024 1 towards red {0161
Nov. 28. 2.20 M 1 6 o Orionis by......... 0636 .
’ Mgy.ooivennnnnn o 0584 + o052 1 towards red |o'161
2. 35 . - Ty a Orionis by, .0iuuus. 0707
Mgy vorveinnncennnns 0'586 + o121 2 towards red |o'161
Dec. 3. o.50 M 1 6 aPegasi F....... oen 0315
Hp....... N 0298 + o'o17 +5 towards red |o'200
1. 5 . s . aPegasiF.......... 0274
Buveerse eisssnen 0’286 — o'0l2 o towards blue |o'200
Dec. 3. 1.25 M 1 6 aAndromedaaF..... o127
Hp....oovvvvnnne 0’201 — 0074 } towards blue |o'z00
1. 40 . sy . a Andromedz F'. 0'005
S 0143 — 0138 # towards blue | o200
1. 50 . . . @ Andromedaa 0'043
Hp.......... eees o145 — 0102 3 towards blue |or200
The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881. 4/
Earth’s Concluded Motion of Star
Motiou in in Miles per Second. .
Miles per Weight. REMARKS.
Second. Measured. Estimﬁted.
The coincidence of the lines in the twospectra seemed to be perfect. The lines in
oo | ~ 0% _ both were sharp, well-defined, and showed no trace of being winged.
oo | — 19
o'0 + 16
oo + 31

Spectrum and star-lines very faint. Definition exceedingly bad. Measures prae-

+ 136 | — 619 | — 636 o tically worthless,

4+ 136 + 246 | + 281 o

+ 136 — 1y | — 136 o

+ 136 — 405 | — 414 o

b ougs | 4 138 | 4 1o . Star-lines very faint. Definition bad.
+ 148 — 148 | — 148 1

Star-lines faint. Definition poor.
+ 161 — 286 | — 280 2

+ 161 - 142 | -~ 78 2

4+ 161 — 3279 — 328 ' 2

: Definition poor.
+ 76 | — 11’5 | — 76 3
+ 76 — 123 | — .7'6, 3

+ 76 | — 2274 | — 243 3

: Definition poor.
- 0% + 2601 | + 213 4

Definition poor.
— 63 | + 266 | + 269 3

- 63 + 535 | + 563 3

Star line dark, but very broad and ill-defined at edges. Direct comparison showed

4+ 176 - 3123 | — 131 2 a displacement towards the blue,
+ 176 | ~ 213 | — 22°1 4
Star-line dark, but very broad, ill-defined, and nebulous. Definition puor. Direct
+ 147 — 375 | — 372 3 comparison showed a large displacement towards the blue.
+ 147 — 572 | — 56-6 3
+ 147 — 461 | — 317 3

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 9z 259 cco miles,
* The sign + denotes recession; = approach.

GreexwicE OBSERVATIONS, 1881, 5F
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+2 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
b Number [ Reading Displacement. Width
ate, 1881, . ¢ ¢ .
. 5 ° ° . Micrometer of
Greenwich E Halte | Position Objects compared. Teadt Estimated in Terms \
Sidercal Time. & Prisms.| Circle eadings. Measured. of the Breadth of the Slit.
3 Y . Comparison Line.
ad h m o T T r
Dec. 3. 2. o M 1 6 yPegasiF ......... 0035
HB....... e, 0058 — 0023 1 towards blue | o'200
2. 10 ys . sy yPegasiF ....... . 0’042
HB . oooiiiiiienns 0144 — 0'102 2 towards blue | o'200
2.15 , Pegasi F ......... 0'040
” ’ ” }'-I B e, . o‘o;r7 — 0087 % towards blue | o'z00
Dec. 3. 2.50 M 1 6 Moon F....couvnnnn 0865
Hp....... cieveans 0876 — o'oll 0°200
2. 55 - ’s s Moon T, ....... e 0'896
B 1 0'894 + o002 0200
3, o s . . Moon F......... 0'g41
HB......... cerees 0940 + oroo1 0*200
3. 5 ' . s Moon F............ 0'942
HB. ..ot vaee 0°942 0'000 0’200
3. 10 vy sy ’s Moon F.. ... Cieenes 0894
. HB iiiiiiiinraans 0926 — 0'032 0°200
Dec. 3. 3.30 M 1 6 BTauriF.......... 0827 )
L B 0'goI — 0'074 1 towards blue | o'200
3. 45 s . ys BTauriF ...vv.us., o860
HB.o.ovviviioat 0917 — 0057 % towards blue | o'200
3.55 ys 5y 55 BTauriF .......... 0'898
Hp. . .iioviviennn 0947 — 0'049 ; towards blue | o*200
Dee. 3. 4.25 M 1 6 v Orionis F......... 1°078
L " 0988 + o'ogo 4 towards red | o'200
4.35 - . ys v Orionis F. ........ 0935 :
& O S 0'972 — 0'037 1 towards blue | o'200
445 . ys - v Orionis F......... 0984 : .
HB. .oooiivinis o 0'986 — 0'002 Coincident 0200
Dec. 7. 2.35 M 1 6 aPegasiF ......... 0'042 ‘
B 0133 — 0’091 1 towards blue | o187
2. 55 - )5 . aPegasiF ......... 0'074
0 0138 — o064 1 towards blue | o187
Dee. 7. 3.10 M 1 6 a Andromeda F . .... 0'083
Hp..o..oo.il. ceies 0175 — 0092 + towards blue | 0187
3.25 Yy ys 's « Andromede F..... 0038
L I 0152 — o114 3 towards blue | o187
Dec. 7. 3.40 M 1 6 B Cassiopeiz F...... 0056
Hp.ooooooinel, o169 — o113 1 towards blue | 0’187
3. 50 55 ys s B Cassiopeie F...... 0038 )
Hp.ooooooa.. ceene 0138 — 0’100 L towards blue | o187
. 4. 5 sy .y . B Cassiopeie F...... o108
Hpe.....oooooi i 0165 — 0057 4 towards blue | o187
Dec. 7. 4.15 M 1 6 v Cassiopeiw F...... o108
Hpg...... ceeiaees o152 — 0'044 1 towards blue | o187
4. 30 ys ,s ys v Cassiopeic F . . .. .. 0125
Hp. oo, 0163 ~ 0038 1 towards blue | o187
4. 45 s ys - v Cassiopeiee F . ...., o105
Hp....... e 0174 — 0069 4 towards blue | 0'187
Dec. 7. 5. 0 M 1 6 3 Cassiopeize F .. .... 0274
’ Hp...... i 0198 + o076 } towards red | o187
5. 10 ys 55 . ¢ Cassiopeio F ... ... 0243
0 I 0'z209 + o034 % towards red | o187
l -
The day specified in the first column is the Solar day in ordinary astronomical reckoning ; the hours und minutes are those of Greenwich
Sidereal Time.
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:.1_:: AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1S8SI. 43
1
R
L 3
E' Eartl’s Concluded Motion of Star
' Motion in in Miles per Second. )
gl Miles per Weight. REMARKS.
1
0
.OFO': Second. Measured. | Estimated.
Star-line faint, not so broad as that of « Pegasi, bur more diffused at the cdges.
+ 167 — 238 — 231 3 Direet comparison showed a large displacement towards the blue.
+ 167 — 481 — 437 3
+ 167 — 435 — 392 3
The coincidence between the lines in the two spectra seemned to be perfect.
0o — 34
oo + o6
oo | + o3
oo 0o
0’0 — 09

Star-line dark, and, though broad, fuirly well defined. Dircet comparison showed

— 2'9 — 19'9 — 196 2 that the displacement, if any, must be small, as it was not possible to ascertain in
' which direction it lay.

- 29 — 1477 — 1271 2

- 29 — 12'2 — 84 2

Definition poor.
- 22 + 30’0 + 247 2

— 272 — 92 | — 68 2

- 22 + 16 + 22 2

Star-line broad and ill-defined at edges. Several dircet comparisons showed a

+ 177 — 458 — 450 5 distinet displacement towards the blue.
+ 177 — 37°4 — 313 5
Direct comparisons gave a slight displacemeni towards the blue ; it was difficult to
+ 153 — 437 — 42°6 4 cestimate the amount, but the impression given was that the measures were rather
’ _too large. The star-line, however, scemed fairly well defined, and the measures
+ 153 — 5074 — 480 4 to deserve an average weight.

Star-line not very broad, but very difficult to bisect. It was difficult to make a
81 — 42°9 — 354 o satisfactory direct comparison, but despite the measuves the star-line seemed to
be slightly displaced towards the red.

+ 81 — 389 — 354 o
81 — 257 ~— 263 o
The star-line, owing to its being bright instead of dark, proved difficult to bisect.
+ 69 — 205 — 20'5 3 Direct comparison showed a very small displacement towards the blue.
4 69 — 185 — 178 3
+ 69 — 282 — 251 3
‘ Star-line very broad. Direct comparison, made with difficulty on account of the
+ 65 + 1679 + 208 3 faintness of the spectrum, showed a considerable displacement towards the red.

+ 65 | + 40 | + 44 3

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun ns 92 250 coo miles.
- The sign -+ denotes recession; — approach.
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94 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1881, Number| Reading - Displacement. Width
K K of of . . Micrometer ;
Greenwich 3 Half- | Position Objects compared. Readings. Estimated in Terms | f
Sidereal Time. 8 R A Measured. of the Breadth of the | Slit.
g Prisms.| Circle. Comparison Line.
d h nm o r r r
Dec. 7. 5.30 M 1 6 Rigel F...... cevees ©0'388
) 0338 + o*050 i towardsred | o187
5. 40 . . ’s Rigel F............ 0392
HB......ooeviinn 0364 + o028 4 towards red | 0°187
5. 55 . 05 - Rigel F............ 0'394
Hp.....onvtte oes 0'347 + o047 1 towards red | o187
Dec. 7. 6. 5 M 1 6 Sivius Foooovvanan.. 0168
Hp....oooviae, 0265 - 0°097 1 towards red | o187
6.15 s . s Sirius F......... 0192 . ]
HpB......ouhs ceins 0277 — 0085 1 towards red | 0’187
Dee. 7. 6.40 M 1 6 Moon¥....oovvunes 0098
. He...oooiveianie, 0'078 <+ o'o20 0187
6. 45 ’s s ' Moon F......... o119 :
Hp........ O'144 — 0'025 0187
6. 5o . ’s - Moon F....c.ovvuss o'108 .
Hf..... Ceseaneage ;0°128 — 0'020 0'187
6. 55 s s ' Moon F.....c0vvtns o107
HpB...... o109 — 0002 o187
7. o N ’s s Moon F.....o.00ute o'103
Hp........... cees 0096 + o'o07 o187

The day specified in the first column is the Solar Day in ordinary astronomical reckoning ; the hours and minutes are those of Greenwich
Sidereal Time.
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881. 45
Earth’s Concluded Motion of Star
Motion in in Miles per Second. R
Miles per Weight. : REMARKS.
Second. )

Measured. | Estimated.

Spectrum bright, but tremulous. Direct comparison showed a very small displace-
+ 03 + 151 + 133 5 ment towards the red.

+ o3 106 5

+
e
(A}
+

+ ¢3 4+ 142 + 133 5

Spectrum very bright. Star-lines well seen. Direct comparison distinetly and fully

— 64 — 235 | —. 209 confirmed these measures, though the displacement is in an opposite sense to that
found on all previous occasions. With the two-prism train a similar result was
— 64 — 198 | — 209 obtained.
The coincidence of the lines in the two spectra seemed to be perfect, and everything
oo + 62 seemed to be in good adjustment.
o' —_ 77
o'o — 62
o' — o6
0’0 4+ 22

The velocity of light has been taken as 186 660 miles per second, and the distance of the Sun as 92 230 0op miles.
The sign + denotes recession; — approach.
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46 COLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

CoLLEcTED REsuLTs for Morions of STaRrs in the line of Sight, from SpEcTROSCOPIC OBSERVATIONS made at the RoyaArL
OBSERVATORY, GREENWICH, in the Year 188I.
(F for the Star is compared with Hg of Hydrogen, and by, b, b, with Mgy, Mg,, Mg, of Magnesium,)
(+ denotes Recession; — Approach.)
¥ . Concluded Motion of Star.
8 . 5.2 o . Em‘th’s_ Motion
Date. £l A | 25 | G| Ve | mime | inMios per
2 g ,Z E ) Measured. Estimated.
« ANDROMED.
o r
1881, September 30 M 4 1 6 0°147 F — 13 — 230 — 237
M 4 1 6 0’147 F - 13 — 286 — 3270
M 4 1 6 0147 F - 13 — 154 — 154
December 3 M 3 1 6 0200 + 1477 -~ 375 — 372
M 3 1 6 G*200 F + 147 — 572 — 506
M 3 1 6 0°200 F + 1477 — 4671 — 41'7
7 M 4 1 6 0187 F + 153 — 437 — 42'6
M 4 1 6 0187 F + 153 — boy4 — 480
v PEGASI.
1881, Dccember 3 M 3 1 6 0200 F + 7 — 238 — 231
M 3 1 6 0°200 F + 167 — 481 — 437
M 3 1 6 0°200 F + 167 — 435 — 392
3 ANDROMEDZ.
1881, November 19 M 4 1 5 0226 b, + 100 —  72% — 685
M 4 1 5 0226 b, + 100 — 521 — 490
22 M 2 1 5 0188 b + 112 - 22 — 10
M 4 1 5 c'188 b, + 11°2 — 303 — 316
M 3 1 5 0'188 b, + 1172 — 463 — 62°3
8 CerI.
1881, November 19 M 5 1 5 0226 b, + 147 — 455 — 537
M 5 1 5 0226 b, + 147 — 474 — 537
28 M 2 1 6 0161 by + 161 — 286 — 280
M 2 1 6 0161 by + 161 — 142 — 78
N 2 1 6 o161 - b, + 161 — 329 — 328
v CaSsIOPELZE,
1881, December 7 M 3 1 6 0187 g + 69 — 205 — 205
M 3 1 6 0187 F + 69 — 185 — 178
M 3 1 6 0187 + 69 — 282 — 251
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881. ' 47
o . g‘f é Positi Width of Earth’s Motion Concluded Motion of Star.
2 > QR osition bt o . s 5
Date. é % g;‘ Circle, Slit. Linc. mé\g 2:; ({’er
3 = Z .5 ’ Measured. Estimated.
B ANDROMED.E,
o r
1881, October 18 M 4 1 6 0239 by — o8 + 448 + 449
M 4 1 6 0°239 b, — o8 + 4279 + 449
November 19 M 3 1 5 0226 b, + 82 — 300 — 3276
M. 3 1 5 0°226 b, + 82 — 561 — 569
22 M 1 1 5 0'188 b + go — 577 — 601
M I 1 5 0'188 b, + 9o — 55 + 12
M 1 1 5 0188 I + go + 46 + 114
M 1 1 5 0'188 by + go — 566 — 6o°1
d CASSIOPELZ.
1881, December 7 M 3 1 6 o187 F + 65 + 169 + 208
M 311 6 0187 F + 6% + g0 + 44
a TRIANGULL
1881, November 19 M 4 1 5 0226 b 4 69 + 547 + 581
M 4 1 5 0226 b + 69 + 566 + 581
a ARIETIS,
1881, November 19 M 5 1 5 0226 b + 69 — 153 — 166
’ M 5 1 5 0226 b, + 69 — 77 - 69
M 5 1 5 0226 by + 69 — 65 — 69
a CrrL.
1881, November 28 M 3 1 6 o161 b; + 76 — 115 - 76
M 3 1 6 o161 by + 76 - 123 - 76
M 3 1 6 o161 b, + 76 — 224 — 243
¢ PERSEL
1881, November 22 M 1 1 5 0188 by + 23 — 37'8 — 555
M ‘1 1 5 0'188-. by + 23 — 538 — 662
M 1 1 5 0188 by + 23 — 222 — 236
¢ PERSEL
1881, October 18 M 2 1 6 023y b, — 106 — 143 — 11’4
M 2 |1 6 0239 b — 106 — 155 - 114
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48 CoLLEcTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

: K E Concluded Motion of Star.
] . @ . . Earth’s Motion
| E | E5 | T | WD | pie | s po f
é g :ZE eoonc Measured. Estimated.
¢ TaurL
o V r
1881, November 22 M 3 1 5 0'188 b, — 19 + 225 + 275
M 3 1 5 o188 b, —- 19 + 183 + 275
a Taurt (Aldebaran).
1881, March 28 M 2 1 275 0205 b, + 158 + 986 +102°7
M 2 1 275 0°205 b, + 158 + 719 +102°7
31 M 5 1 275 o180 b, + 153 + 947 + 62°3
M 5 1 275 o180 b, + 153 + 787 + 623
M 5 1 275 o'180 b, + 153 + 853 + 62+3
April 7 M 3 2 275 o170 b, + 139 + 260 + 246
M 3 2 275 o'170 b, + 139 + 244 + 240
October 18 M 4 1 6 0239 b, — 12°4 + 140 + 124
M 4 1 6 0239 b, — 12°4 + 271 + 212
N 4 1 6 0'239 b, — 12°4 + 377 + 344
November 22 M 4 1 5 o188 b, - 23 + 405 + 534
M 4 1 5 0188 b, — 23 + 31’5 + 363
M 4 1 5 0188 b, — 23 + 46 + 23
28 M 4 1 6 0161 b, — o4 + 261 + 21°3
M 4 | 1 6 o161 b, - o4 + 97 + 87
a AvrieE (Capella).
1881, March 31 M 4 1 275 o180 b + 158 + 212 + 230
M 4 1 275 o180 b, + 158 + 165 + 230
April 6 we 3 1 275 o150 b, + 150 +4 51'0
we 3 1 275 o150 b, + 150 cees + 583
7 M 5 2 275 0170 b, + 149 + 371 + 364
M 5 2 275 o170 b, + 149 + 373 + 364
M 5 2 275 0170 b, + 149 + 271 + 2779
M 5 2 275 0170 b, + 149 + 282 + 317
B Orrionis (Rigel).
1881, February 28 M 1 1 95 0’110 F + 16% + 124 + 199
M 1 1 95 0’110 ¥ + 16' + 151 + 199
March C 14 M 3 1 95 0208 F + 157 + 315 + 218
M 3 1 95 0°208 F + 157 + 324 + 21°'8
December 7 M - 5 1 6 0187 F + 03 + 15 4+ 133
M 5 1 6 0187 ¥ + 03 4+ 83 + 106
M 5 1 6 0187 F + 03 + 142 + 133
v OrIONIS,
1881, December 3 A 2 1 6 0°200 F — 22 4+ 300 + 247
M 2 1 6 0200 F — 22 - 92 — 68
M 2 1 6 ©'200 F - 22 + 16 + 22
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AT THE RovAnL OBSERVATORY, GREENWICH, IN THE YEAR 1881, 49
5 ufé p Width of Farth’s Motion Concluded Motion of Star.
g < ga siti idt . UaTLY 8
Dae. e | & | 5 | Crae | sue | Line. | inMilesper
3 g Z % i Measured. Estimated.
B TAurI.
o r
1881, April 9 M 5 1 275 0300 F + 159 + 51 + 174
M 5 1 275 0300 F + 159 + 266 + 440
M 5 1 275 o*300 F + 159 + 137 + 341
December 3 M 2 1 6 0°200 ¥ - 279 — 19°9 — 196
‘ M 2 1 6 0200 ¥ — 279 — 147 — 121
M 2 1 6 0'200 F - 275 — 1272 — 84
a ORIONIS.
1881, March 31 M 2 1 275 o180 b, + 171 + 133 + 22'5
M 2 1 275 o180 by + 171 + 238 + 225
M 2 1 275 o180 b + 1771 - 179 + 23
M 4 1 275 c‘'180 b, + 17'1 + 359 + 295
April 7 M 4 2 275 0'170 b, + 164 - o4 4+ 5o
M 4 2 275 0'170 b, + 164 + 61 + 93
M 4 2 275 o170 by + 164 + 301 + 244
M 4 2 275 o'170 by + 164 + 65 + 108
November 28 M 3 1 6 o161 o, — 63 + 266 + 2649
M 3 1 6 o161 b — 63 + 535 + 563
B8 AuriGE.
1881, April 9 M 4 1 275 0300 F + 158 + 21 + 92
M 4 1 275 0300 F + 158 - 137 — 158
v GEMINORUM.
1881, February 28 M I 1 95 o110 F + 165 + 110 + 194
M 1 1 95 o'110 F + 165 - 76 — 45
March 14 M 2 1 95 0°208 F + 180 + 85 + 148
M 1 1 95 0°208 F + 180 + 298 + 258
a Canis MaJoris ( Sirius).
1881, February 16 M 1 1 270 0178 F + 104 + 96 + 118
) M 1 1 270 0'178 ¥ + 104 + 35 + 118
28 M 2 1 95 o110 F + 12°2 + 35 + 118
M 2 1 95 o110 F + 122 + 146 + 237
December 7 M 1 6 0'187 F - 64 — 235 — 209
M 1 6 0'187 Ir - 64 - 198 — 209
GRrEENWICH OBSERVATIONS, 1861, ’ ' 5G
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50 COLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

w o
E; - ;g Pogition Width of . Earth’s Motion Concluded Motion of Star.
Date. 5 o ? & Circle. Slit. Line. | in Miles per
g ; Z E Second. Measured. Estimated.
« Cants Mivoris (Procyon),
] r
1881, February 16 M 2 1 270 0178 F + 102 + 395 + 431
M 2 1 270 0178 F + 102 + 188 + 231
28 M 4 1 95 o110 F + 130 + 31 + 20
M 4 1 95 o'110 F + 130 + 18 4+ 290
March 14 M 3 1 g5 | o208 F + 156 + 131 + 172
M 2 1 95 0208 F + 156 + 3r1'o + 282
April 9 M 5 1 275 0300 F + 17°6 + 459 + 574
M 5 1 275 0'300 F + 17°6 + 296 + 490
M 4 2 275 0'300 F + 176 + 171 + 68
o 3 2 275 0300 r + 17°6 + 121 + o7
B GexuvorvM (Pollux).
1381, March 25 M 2 1 275 0232 0, + 175 - 717 — 824
| M 2 1 275 0232 b, + 175 — 17°9 — 175
M I 1 275 0232 b, + 175 — 775 — 82°4
M 1 1 275 0232 b, + 175 -~ 159 — 175
28 M 3 1 275 0'205 o, + 177 — o2 + 1179
M 3 1 275 0205 b + 177 + 178 + 21'8
April 7 M 2 2 275 0’170 I + 181 — 345 — 3g'5
M 2 2 275 0170, by + 181. - 29 + 23
M 2 2 275 o170 b, + 1871 — 177 -— 181
M 3 2 275 o170 b, + 181 — 100 - 95
i 3 2 275 0'170 b, ~+ 181 - 122 — 138
o HYDRZ.
1881, March 31 M 2 1 275 0130 N + 12°2 - 91 — 44
M 2 1 275 0'180 by + 12°2 — 161 — 200
¢ Lronis.
1881, March 25 M | 2 1 275 0232 by + 132 + 184 + 193
M 2 1 |- 275 0'232 b + 132 — 39 — o2
a Lroxis (Regulus).
1881, May 11 M 1 1 5 0218 F + 1779 — 235 — 22'g
M 4 1 5 0218 iy + 17°9 + 18 + 18
M 4 1 5 0218 F + 179 + 31 + 68
v: Lroxis.
1881, Murch 25 M 1 1 275 0'232 b, + 111 + 314 + 408
M 1 1 275 0232 by + 11 + 1179 + 149
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881. 57
8 . Eé " Width of Earth’s Motion | - Concluded Motion of Star.
Date. = :';o =& Pos tion P Line. | in Miles per
b % B Cirele. Slit. Second.
g g = 5 Measured. Estimated.
3 Lroxwis.
o r
1881, May 6 M I 1 5 0202 T + 16% + 154 + 114
M 1 1 5 0202 F + 160 + 25 + 23
11 M 4 1 275 0'218 I + 16°6 + 201 + 204
M 4 1 275 0218 ) + 166 + 161 + 163
% URsa MAJORTS.
1881, May 20 M 1 1 5 o180 F + 134 4+ 211 4 188
14 1 1 5 o'180 F + 134 —  20° — 199
B Leonis.
1881, May 4 M 3 1 5 0162 by + 131 + 109 + 12°4
M 3 1 5 0162 iy + 131 — 344 — 3272
M 3 1 5 0’162 F + 131 — 45 — 55
11| M I 1 5 0218 F + 155 — 281 — 27'8
M 1 1 5 0218 F + 155 —~ 398 — 40°2
B VIRGINIS.
1881, March 25 M I 1 275 0232 b + 33 — 497 — 682
M 1| 1 275 0232 by + 33 — 356 — 466
3 Urs& MAJoris.
1881, May 20 M 2 1 5 o180 F + 111 — 148 — 176
M 2 1 5 o180 F + 111 — 204 — 176
v VIRGINIS.
1881, May 4 M 1 275 0162 F + 106 + 2379
13 M 1 1 5 o180 F + 127 + 237 + 171
M I 1 5 0’180 ¥ + 127 — 16 —
a CANUM VENATICORUM.
1881, May 11 M 3 1 5 o218 r + 117 — 311 — 282
M 3 1 5 0218 | I + 1 — 419 — 41'3
¢ VIRGINIS,
1881, March 31 M 1 1 275 o180 b, + 1071 - 171 — 1779
M 1 1 275 0’180 b, + 101 4+ 39 + 93
5G 2
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52 CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

T
s . B . . Earth’s Moti Concluded Motion of Star.
Date. B = 2 & | Tosition Width of Line. ::r M?les %(:;m
] =y ZH0) Circle, Slit, Second.
g é’ ;( T:a‘ Measured. Estimated.
« VIRGINIS (Spica).
o r
1881, May 13 M 4 % g o‘lgo £‘ + g'g — 216 — 205
N 4 0180 i + 9 — 244 — 242
M 3 1 5 o180 F + 93 — 355 - 3‘1}’6
M 3 1 5 o180 F + 93 — 139 -— 138
¢ Ursm MAJORIs.
1881, May 20 M 2 1 5 o180 F + g6 + 246 + 291
M 2 1 5 o180 ¥ + 96 + 129 + 226
n UrszE MaJoRis,
1881, May 20 M 2 1 5 o'180 F + 94 + 159 + 1644
M 2 1 5 o180 F + 9% + 273 + 293
a Booms (Areturus).
1881, June 22 M 4 2 275 o'cg4 b, + 143 — 253 — 231
M 4 2 275 - 0'094 0, + 143 — 386 - 360
&, BodTs,
. v
1881, June 22 . M 2 1 275 0094 b, + 122 + 26 + o9
M 2 1 275 0°094 b, + 122 + 186 + 140
| ' :
B Booris.
1881, June 22 M 2 1 275 0'094 ' b, + 97 — 296 — 359
M 2 1 275 0°094 b, + 97 — 545 — 490
B LiBra.
1881, May 6 M 2 1 5 0°202 F - 04 — 320 — 300
M 2 1 5 0202 ¥ - o4 — 37°8 — 300
a CORONZ,
1881, May 13 M 1 1 5 o180 F + 28 + 123 + 121
M 1 1 5 o180 r + 28 + 169 + 1271
v Hercurs,
1881, May 6 M 1 1 275 0'202 F — 26 - 273 — 24'8
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881. 53
g . " : Earth’s Moti Concluded Motion of Star.
Date. E = E g Position Width of Line. | in M?lcs p:rm
g 0 g o Cirele. Slit. Second
é E‘z’ Z E ’ Measured. Estimated.
a HErRCULIS.
© r
1881, June 22 M 1 1 275 0'cg4 by + 42 + 320 + 280
M ro|-1 275 0'094 by + 42 + 48 + 87
a OPHIUCHI.
| |
1881, September 30 M 2 1 6 0147 F + 142 . — 543 — 392
M 2 1 6 0'147 F + 142 - 373 — 309
v DrACONIS.
1881, June 22 M 2 1 275 0'094 I + o4 + 187 + 21
M 2 1 275 0'094 b + o4 + 93 + 160
« Lyrm (Vega).
1881, September 14 M 2 1 6 o206 r + 8o — 394 — 312
M 2 1 6 0'206 F + 8o — 26 — 196
30 | '™ 3 1 6 0147 F + 86 - 317 — 311
M 3 1 6 0147 i) + 86 — 185 — 211
v LYrz&.
1881, September 3o M 1 1 6 o147 F + 103 — 492 — 477
M 1 1 6 0'147 F + 103 - 387 — 270
¢ AqQuiLx,
1881, September 19 M 3 1 6 0138 F + 137 — 310 — 25
M 3 1 6 o138 | F + 137 — 304 — 259
M 3 1 6 0'138 F + 137 - 103 — 88
B8 Cyen1.
1881, October 25 M 3 1 6 0204 b + 1272 - 75 — 3
M 3 1 6 0'204 b, + 122 — 39’5 — 405
M 3 1 6 0204 b, + 122 + 237 + 303
M 3 1 6 0'204 b + 122 — 149 — 122
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54 CorLecTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

ks E . Concluded Motion of Star.
. 5 s Yz - . Earth’s Motion
Date. E -El;n 2 ;E ].:}a_sxtllon W]Sdlﬂt] of Line. in Miles per

3 k. EAn irele. 1t Second. Estimated
) b G Measured. Estimated.

8 Cyenrn

o r
1881, Septcmber 30 M 2 1 6 0147 I + 63 - o7 + o8
M 2 1 6 0147 F + 63 + 1774 + 104

a AQuiLz (Altair).

1881, September 30 M 2 1 6 o147 F + 148 — 228 - 2I'g
M 2 1 6 0'147 by + 148 — 130 — 14'8
M 2 1 6 0'147 F + 148 — 3779 — 398

a CyeNL
1881, September 14 M 3 1 6 0'206 F + 29 4 282 + 202
M 2 1 6 0206 F + 29 — 365 — 261
October 18 M 2 1 6 0239 I + 73 — 338 — 36'7
M 2 1 6 0239 b + 73 — 693 — 661

¢ Cyent.
1881, October 25 M 4 1 6 0'204 b + 11°8 + 225 + 307

« CEPHEL
1881, September 7 M : | 1 6 0’110 F — 28 — 59'8 — 47'3
M 3 1 6 o'110 ¥ — 2'8 — 247 — 390

¢ PErcAsL
1881, September 19 M 2 1 6 0138 r + 38 + 67 + 84
. M 2 1 6 0'138 ¥ + 38 + 286 + 256
M 3 1 6 0'138 F + 38 — 140 — 160

y PreAsL
1881, November 28 M 1 1 6 o161 b, + 148 + 133 + 130
M 1 1 6 0161 b + 148 — 148 - 148

a Piscis Austraris (Fomalkaut).

1881, September 19 | M ‘ 1 l 1 ‘ 6 0138 F + 72 \ — 5772 | ~ 56°1
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FT8B3COAMM. 43F .2 1A

5 kK é tarth’ . Concluded Motion of Star.
. P >ty . Earth’s Mot
Date. £ 5|2 £ | Tosition Width of Line. i Miles ‘;égn
2 o e Circle. Slit. Second.
3 E Z E . Measured. Lstimated.
B PEGAsI.
o v
1881, November 19 |. M 2 1 5 0226 b, 4+ 140 — o8 — 43
M 2 1 5 0226 b, 4 140 — 82 — 43
M 2 1 5 0226 b + 140 — 132 — 14%
22 M 1 1 5 0'188 b, + 144 — 694 — 757
M 1 1 5 0188 b, + 144 — 35 + o2
M 1 1 5 0'188 b, + 144 4+ 445 + 367
M 1 1 5 0'188 by + 14'4 + 1271 + 211
M 1 1 5 0188 b, + 144 + o8 + 122
« PEGAST.
1881, September 30 M 4 1 6 0’147 F + 48 — 3ol — 20'8
M 4 1 6 0'147 I + 48 — 44 — 348
December 3 M 2 1 6 0°200 F + 176 — 123 — 131
M 4 1 6 0'200 ¥ + 17°6 -~ 213 — 22°1
7 M 5 1 6 0187 ¥ + 17°7 — 458 — 450
M 5 1 6 0'187 F + 1777 — 374 - 31°3
Moon.
1881, March 14 M . 1 95 0208 0y .- + 56 ..
M . 1 95 0'208 F . — 136 ..
M . 1 95 0208 F . + 31 .
M 1 g5 0°208 i) .. + 12 ..
M 1 95 0'208 F . — 25 .
M 1 g5 0'208 r . - 12 .
M B 95 0208 1 . + 31 .
April 6 | .wc . 1 275 o150 b . — 11y .
we . 1 275 o150 b e + 230 .
we . 1 275 o150 b, . — 21'8 .
7 M . 2 275 ‘o170 b ve + o3
M . 2 275 o170 I .o - 13 .
M . 2 275 o'170 by . — 06 .
9 M 2 275 - 0°300 F . — o5
M 2 275 0300 ity .. — ob
M 1 275 0'300 ¥ . — 53
M 1 275 0'300 r . + 34
M 1 275 0300 F . + 22
M 1 275 0'300 I + o6
May 6 M . 1 5 o202 ¥ . — 86 .
M . 1 5 0°202 F . 59 .
M 1 5 0°202 ¥ — .46 .
I M . 1 5 0218 ¥ . — 09 .
M . 1 5 0218 B . — 49 .
M . 1 5 0218 b} . + 80 .
M 1 5 0'218 i) . + 34 .
M 1 5 0’218 r . - 15 .
13 M . 1 5 o'180 r . + 18 ..
. M . 1 5 o'180 I ve —_ 1°2 e
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FT8B3COAMM. 43F .2 1A

: ks a . Concluded Motion of Star.
5 . [T Iy . Earth'’s Mot
Date. £ _‘_:n & Position Wx(‘lt.h of Line, idn Msill s ;cl;m
3 e, Epo) Circle. Slit. Second.
2 ,; 2 Ej Measured. Estimated.
MooN—continued.
. =] r
1881, November 28 M 1 6 o'161 b .. ~ 04 .
M 1 6 o161 I .. - 19 -
M 1 6 0161 b, e + 16 .
M 1 6 0161 b, .. + 31 .
M 1 6 0161 b, . ~ 59 .
December 3 M 1 6 0'200 F . - 34 .
M 1 6 0°200 F . + 06 .
M 1 6 0°200 F . + o3 ..
M 1 6 0'200 F . oo .
M 1 6 0°200 F . —- 99 .
Vi M 1 6 0'181 F . + 62 .
M 1 6 0181 F .. - 77 .
M 1 6 “o'181 F . — 62 .
M 1 6 o181 F e - o6 .
M 1 6 0'181 F . + 22
SkY SPECTRUM.
1881, February 28 M 1 95 o'1io F . + 1971 .
M 1 95 0'110 F . + 40 .o
M 1 95 o110 F . + 302 ..
M 1 95 o'110 K . 0’0 .
M 1 9. o'110 F . + 29 .
March 26 M 1 275 0°232 b + 35 .
M 1 275 0232 b, + o4 ..
M 1 275 0'232 b + o8 e
M 1 275 0'232 b . + 86 .
M 1 275 0232 b, . — 39 ..
M 1 275 0'232 b - T4 .
29 M 1 275 0205 b, . — 62 .
M 1 275 0°205 b, . + 78 .o
M 1 275 0205 b . + 82 ..
M 1 275 0205 b . — 105 .-
M 1 275 0'205 b . 4+ 39 ..
M 1 275 0205 b . - 16 .
April 1 M 1 275 o180 b, . - 74 .
M 1 275 o180 b, .. - 156 .
M 1 275 o180 b, . - 243 ..
M 1 275 o'180 b, . + 47
M 1 275 0’180 by . - 23
17 M 1 5 0’142 F . - 1 .
M 1 5 0’142 F . - 18 .
M 1 5 o142 F + 28 .
M 1 5 o142 I — 105 .
M 1 5 0’142 F + 28 ..
May 5 M 1 5 o162 F . — b6 .
M 1 5 0162 F . + 188" ..
M 1 5 0'162 F . — 65 .
M 1 5 0162 F .. — 46 ..
M 1 5 0'162 F .e oo .
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1881, b7
4t u
. °g , . Concluded Motion of Star.
g : B s : Earth’s Motior
Date E| A | B | T | VERS | mie | i Mo per
g ; E E Second. Measured. Estimated.
SKY SPECTRUM—continucd.
o r
1881, June 23 M .. 1 275 0094 by - 16
M o 1 275 0'094 b — o8 “
M . 1 275 0'094 b, — o8
M . 2 275 0'094 o, — 54
M . 2 275 0094 b + 25
M 2 275 0094 b, - 13
September 20 M . 1 6 o138 F 4 256
M . 1 6 0138 ¥ — 28
M . 1 6 0'138 F + 2°8
M 1 6 0’138 T — 46
M 1 6 o138 F - 123
3o M 1 6 o147 F + 49
M 1 6 0'147 I . — 34
M 1 6 0'147 F ve - 34
M 1 6 0'147 F . — 09
M . 1 6 o147 F — 18
October 19 M 1 6 0'239 I — o4
M 1 6 0239 b, + 93
M 1 6 0'239 b, — 16
M 1 6 0239 by + 19
M 1 6 0239 b — 04
November 21 M 1 5 0226 b, - 31
M 1 5 0°226 b, - 16
M 1 5 0°226 b, + 19
M .. 1 5 0226 b — 35
M . 1 5 0226 b, + 43
23 | M .. 1 5 0'188 b . + 62
M . 1 5 0188 b - 19
M 1 5 0188 0 + 0’4
M 1 5 o188 b — 66
M 1 5 o188 b, + 19
GREENWICH OBSERVATIONS, 1881, 5 H
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58 OBSERVATIONS OF THE SPECTRA OF AN AURORA, AND oF CoMET b 1881,

OBSERVATIONS of the SrrcTrA of an AURORA, of Comers & and ¢ 1881, and of the Ecriersep MooN, made at
the RovyAL OBSERVATORY, GREENWICH, in the YErAr 1881.

Avurora.
1881, January 314, 70, om, to 8b, o™,
Hand Spectroscope (¢ half-prism ).  One-prism train.
Observer, M.

The most brilliant part of the auroral display was unfortunately over before observation could be commenced, and
the rosy strenmers scen for a short time in the N.W. had quite disappeared. The brightest portion of the grecn streamers
had also faded, leaving little beside the main arch of green light, which was much duller than it had been carlier. The
observations were therefore made exclusively on that portion of the display.

Only one bright line was scen ; no continuous spectrum was visible. Both the eye-piece prism and a low power
direct-vision spectroscope were tried, but with no advantage over the one used.

The auroral line as actually measured was wide, because the slit was wide, but appeared narrow and sharp with a
narrow slit. But as the bright line for measuring with oould only be seen with a wide slit,* the slit had to be opened far
wider than was necessary simply to see the auroral line, which was very bright.

The following measures were obtained of the position of the auroral line 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 specirum
between D and b. -

Auroral Line D Lines Cent V‘kve-le?%}l of
ines Centre. uroral Line
Centre. inferred.
r r tenth-metres.
0312 0858 5605
0’039 0'898 5472
Auroral Line. D Lines,
Wave-length of
Inferred Inferred A‘:;';zﬁ eI&me
Blue Edge. Red Kdge. Reading for Blue Edge. Red Edge. Reading for *
Centre. Centre.
r r r r r r tenth-metres.
o280 0306 0293 o918 0976 0'947 5559
‘194 226 211 880 988 ‘934 5530
*208 *338 273 880 968 ‘924 5561
*238 *340 *289 *876 1'032 ‘954 5555

Mean Wave-length of Auroral line............5547 =% 11 tenth-metres.

Comer b 1881 (TEBBUTT’S).
1881, June 244, 84b, to 133h.
Half-prism Spectroscope. One “ half-prism.”
Observer, W C.,

The spectrum from the nucleus and adjacent parts of the head appeared to be perfectly continuous, and only one
band, in the green, was made out with certainty. This band was very distinct from one part of the head, but hardly
traccable from any other part. Comparison with the second spectrum of carbon as given by alcohol vapour in a vacuum-
tube showed that this band was situated at a distance of about 38 tonth-metres towards the blue from the carbon-
band at 5197 tenth-metres,

* This bright line is an image of the slit formed by rays which pass through the spectroscope nbove and below the prism, forming s fixed

line of reference in the field of view, with which the spectral line is brought into coincidence by turning the half-prism by means of
micrometer serew,
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The following measures of the position of the less refrangible edge of the green band were obtained from comparisons
with the carbon band at 5164.

FT8B3COAMM. 43F .2 1A

Band measured. Wave-length, Width of Slit.

tenth-metres. in. tenth-metres.
Green band......... 5151 7% 0288 = 62°1
Green band......... 5159'8 ‘0288 = 62'1

* Measure rough.

1881, Jgne 254, gh, to 14h,

Half-prism Spectroscope. One ¢ half-prism.”

Obgervers, W C and M. )

Three bands were now detected in the Comet’s spectrum, though the great brillianey of the continuous spectrum
nearly overpowered them, and rendered their observation a matter of difficulty. As far as could be judged, these bands
were not obtained from the nucleus, but from its immediate vicinity. A comparison with the spectrum of cyanogen given
by a vacuum-tube showed no instances of coincidence, but each of the three bands was seen to be coincident with the
corresponding band of the spectrum of a Bunsen-flame at 5164, 4736, and 4311 respectively. No band was detected in
the yellow.

The following measures of the position of the less refrangible edge of the green band were obtained.

Band measured, Wave-length. Width of Slit.
tenth-metres, in. tenth-metres.
Green band......... 51679 ‘0045 = g7
Green band......... 5159’0 ‘0045 = 97
Green band......... 5161°5 0045 = 97

1881, June 294, 10h, to 144N

Half-prism Spectroscope. One “ half-prism ™ reversed.

Observer, M,

The continuous spectrum was given from a much smaller area of the Comet than on the two former nights of
observation, being only 15”7 to 18" in breadth, and seen only over the nuclecus and its immediate neighbourhood.
Several dark lines were perceived in it, between the green and blue bands, onc of these lines being undoubtedly F, as is
shown by the following measures of it as compared with the HB line from a vacuum-tube.

Apparent
Displucement.

‘Wave-length of
Dark Line.

Width of Slit.

tenth-metres.
+ 018
- 0'32

tenth-metres,
4860°92
486042

in.
*0026
*0026

tenth-metres.
= 2

2'8

"The & lines could not be made out, but they would fall just within the bright edge of the green band.

Three bright bands were seen in the yellow, green, and blue respectively, the band in the violet not being detected.
Each band was bright and fairly sharp towards the red, and became gradually fainter towards the blue. They were seen
bright on the bright background of the continuous spectrum from the head, but could not be traced across the nucleus.
The dark lines could not be detected in the spectrum of the nucleus, but this may have been due to its being so very
narrow (2” or 3” in breadth).

5 H2
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60 . OBSERVATIONS OF THE SPECTRUM oF CoMET b 1881,

The comparative brightness of the three bands was as follows 1—

Yellow band............ 3 Tdge not very sharp.
Green band ............ 1o Edge sharp and distinct.
Blue band.............. 1 Edge sharp.

The green band was obtained from the whole of the head, and from the tail to a distance of 12’ from the nucleus.

The following measures of the positions of the bands were obtained from comparisons of the carbon-bands at 5633,
5164, and 4736.

Band measured. Wave-length. Width of Slit.
tenth-mietres. in. tenth-metres.

Yellow band ........ 56270 0026 = 13'1

Yellow band ........ 56395 ‘0026 = 131

- Yellow band ........ 5619'4 0026 = 131
Green band...,..... 5159°9 ‘0026 = ¢

Green band......... 5161'8 0026 = g6

Green band......... 516079 ‘0026 = @g'6

Blue band ... ... e 47282 ‘0026 = 62

Blue band .......... 47302 ‘0026 = 672

Single-prisim Spectroscope. Micrometer B.

The exact coincidence of the three Comet-bands with the three in the Bunsen-flame was noticed, the accord when the
-two spectra were seen side hy side being as perfect in every way as the eye could judge. This spectroscope did not show
the violet band, but the blne band appeared much brighter in comparison with the other two than with the ¢ half-prism »
spectroscope. It was estimated as brighter than the yellow band, and quite half as bright as the green.

No dark lines were distinguished in ihe continuous spectrum above the green band, but several strong lines were seen
below it. Daylight came on before measures of these lines could be obtained, but rough estimations of their positions
showed that two of the darkest were probably the E group and the strong double line at 5327. The D lines were not
made out with certainty.

The following measures of the position of the less refrangible edge of the green band were obtained.

Band measured. Wave-length. Width of Slit.
) tenth-metres, in, tenth-metres.
Green band......... 5161°5 ‘01245 = 261
Green band......... 51650 ‘01245 = 26°1

1881, July 24, 12h,

Half-prism Spectroscope. One ¢ half-prism » yeversed.
Observer, M.

The continuous speetrum was faint, and no dark lines were deiccted in it. The green band of the Comet appeared
to be perfectly coincident with the band fiom the Bunsen-flame. Clouds prevented further observation.

1881, July 4% 100 to 14h,

Half-prism Spectroscope. One “ half-prism * reversed.
Observer, M,

B .
Three bands in the yellow, green, and blue were seen as usual, the first and last being very faint. No others were
detected. The continuous spectrim was too narrow to show any dark lines.
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AT THE RoYAL OBSERVATORY, OREENWICH, IN THE YEAR 1881. 6/

The following measures of the positions of the less refrangible edge of the green band were obtained.

Band measured. Wave-length. Width of Slit.
tenth-metres, in, tenth-metres.
Green band.,....... 51653 01568 = 147
Green band........ . 51637 01568 = 147
Green band.,....... 51521 ‘00381 = 54
Green band......... 5161°9 ‘00581 = 54
Green band......... 51650 ‘00581 = 54

1881, July 64, 10 to 14

Half-prism Spectroscope. One  half-prism ” reversed.
Observer, M,

The continuous spectrum was more distinet than on July 4, but no dark lines could be detected.

With the spectra of the Comet and of the Bunsen-flame arranged one above the other, and the flame adjusted until
the bright sharp edge of the green band was of the same intensity in each, the resemblance between the two spectra was
exceedingly striking, the three principal bands corresponding exactly in position, in brightness, and in the manner and
degree in which they shaded off towards the violet. ‘The fourth band (that in the violet) was, however, far less distinct
in the spectrum of the Comet than in that of the Bunsen-flame, indeed its presence in the former was only just suspected.

Search was also made for a red band, and, with a very wide slit, an extremely faint light was just suspected somewhere in
the red part of the spectrum, about midway between C and D.

The following measures ot the positions of the less refrangible edges of the yellow, green, and blue bands were

obtained.
Baund measured. Wave-length. Width of Slit. .
tenth-metres. in, tenth-metres.

Yellow band ........ 56324 ‘01322 = 16'8
Yellow band ........ 56295 ‘01322 = 168
Yellow band ........ 56299 ‘01322 = 16'8
Yellow band ........ 56350 ‘01322 = 168 .
Green band...... ven 51638 ‘00380 = 36
Green band.,....... 5164°0 ‘00380 = 36
.Green band......... 51640 ‘00380 = 36
Green band....... . 5164'3 ‘00380 = 36
Green band......... 51640 ‘00380 = 36
Green band......... 51653 ‘00380 = 36

. Green band......... 51640 ‘01322 = 124
Green band.,....... 51637 ‘01322 = 124
Green band, ,...... . 51634 ‘01322 = 12'4
Green band....,..... 51652 ‘01322 = 124
Green band......... 51644 ‘01322 = 12°4
Blue band .......... 47355 ‘01322 = 7°9
Blueband .......... 47369 ‘01322 = 779
Blue band........ .. 47360 01322 = 79
Blue band ...... veen 47364 ‘01322 = 7°9

Means of measures of less refrangible edges of the bands in the Comet’s spectrum.

) y . Carbon-band
Band mcasured. Wave-length. Bunsun-ﬂal,ne,.

tenth-metres. tenth-metres.
Yellow band . ....... 56304 £ 1'6 56330
Green band......... 51627 £ o4 51640
Blue band .......... 47339 £ 11 47360
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62 ORSERVATIONS oF TIE SPECTRA oF CoMET ¢ 1881, AND oF THE EcLipsED Moon,

Comer ¢ 1881 (SCHABERLE'S).
1881, August 47, 810, to 1330,
ITalt-prism Speetroscope.  One ¢ half-prism ” reversed.
Obscrver, M. )

The Comet showed a speetrum consisting of three bright bands approximately coincident with the three brightest
bands of the speetrum of the Bunsen-flame.  Bventually o very faint continuous spectrum, due to the nucleus, was
detected, The green hand was the only one which had a sufficiently-defined edge to be measured. The yellow band
appenred (o he displaced fowards the Dlue of the corresponding band of the flame spectrum by an unmistakeable
amount, say about § fenth-metres.  The blue band was too faint for anything to be observed concerning it, further than
that it showed a rough coincidence with the hand from the Bunsen-flame.  ‘The whole of the head of the Comet gave the
spectrum of the bands,

The relative hrightiess of the hands appeared to be as follows :—

Yellow band. ... .. ...t . 3
Green band......... PP 10
Blue band......... PR |

The following measures were obtained of the position of the less refrangible edge of the green band. Of the blue
hand it was only ascertained that it seemed to be coincident with the band of the Bunsen-flame at 4736+ o.

|
Band measured. Wave-length, Width of Slit. !
' !
tenth-metres, ' in. tenth-metres.
Green band, ..., ... 5162'8 ; 'o1goo = 156
Green hand. ..., ... 51630 ‘01900 = 156
Green band......... 51633 ‘o1goo = 156, )
Green band .. ..., ... 51644 ‘o19oo0 = 156
ireen hand., ... ..., . 51657 ‘00670 = 63
Green band ., ... ..., 516379 ‘00670 = 63
Green band. ..., 51628 | ‘00670 = 63
Green band, ..., .. .. 51618 ‘00670 = 63
) Green band. .. ... ... 51643 ‘00670 = 63
Green band......... 51631 ‘00670 = 63
1881, August 64, 8Lh, to 13h,
. Malf-prism Spectroscope.  One ¢ half-prism ” reversed. -

Obscerver, M.

The Comet’s spectrum showed no change sinee August 4, exee;

. that it now scemed very faint, owing to the brilliant
moonlight. The nucleus still gave a faint continuous spectrum, traceable from about D to IY, but the spectrum of the
bunds was many times s bright. The whole of the head of the Comet gave the green band, but it could not be detected
over the tail. "The blue band was seen, but was not mensurable, and no new bands could be discerned in the red, arange,
or violet. A narrow slit was elmployed on the green band, hut it could not be resolved into lines,

The following measures of the positions of the less vefrangible edges of the yellow and green bands were obtained.

Biund measured. Wave-length, Width of Slit.
tenth-metres. in, tenth-metres.
Yellow band .., ... .. 5629°3 ‘02670 = 339
Yellow bhand ..., 56363 ‘02670 = 339
Yellow hand ... ... 56213 ‘02670 = 3379
Yellow bund ... ... .. 56339 ‘02670 = 33'9
Yellow band ..., 56247 02670 = 339
Green band., ... ..., 51626 ‘00082 = 04
Green band. ... ..., 51631 ‘00682 = 64
Green band. ... ... 510633 ‘00682 = 04
Green hand ..o, 51044 ‘00082 = 64
Green band. ... ..., 51645 ‘00682 = 64
Green band . ..., ... 51028 ‘00682 = 64
Green band. ., ., - 5164'0 ‘00682 = 64
Green band ..o, 510001 ‘00682 = 64
Green hand ... .. L. 51034 ‘00682 = 6'¢
Green band. ., ... ... 51630 ‘00682 = 04
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1881, August 194, 8", to 114h
Half-prism Spectroscope.  One ““ half-prisin” reversed.
Obsgerver, M.

The three bands were scen a3 on the two previons occasions, and with a very wide slit two others were suspected, the
onc as far below D as the yellow band is above it ; that is to say, in the neighbourhood of G61oo tenth-metres 5 and the
other just to the red of G or at wave-length 4310 £. The continuous speetrum was now obtained not merely from
the nucleus, but also from its immediate neighbourhood, and showed o total hreadth of 77, and it was visible from the red
band up to the band in the violet, but no dark lines could be detected in it The band speetrum was, however, still many
times as bright as the continuous spectrum from the nucleus, at the less refrangible edges of the principal bands, The
green band was given by every part of the head, even the faintest, and was clearly obtained from the tail at a distance of
quite 10’ from the nucleus. A very narrow slit was used on the green hand in order to detect any resolvability if possible.
The band could not be broken up into lines, but a second edge was suspected at 5126,

Means of measures of the less refrangible edges of the bauds in the Comet’s spectrum—

Carbon-spectrun,

Band measured. Bunsen-lame,

Wave-length,

tenth-metres.
56330
51640

tenth-metres.
56291 + 2°1
51636 =+ 015

Yellow band ........
Greenband.........

Thalén’s wave-lengths for the less refrangible edges of the bands in the first and sccond spectea of carbon, from
which the wave-lengths of the Comet-bands were inferred, were assumed throughout, as follows :—

Second Spectrum,
Marsh Gas or Cyanogen.

First Spectrum,

Band, Bunscu-flame,

tenth-metres,

tenth-metres,

Yellow band ........ 56330 56075
Green band ......... 516470 51970
Blue band .. ........ 47360 469770

Ecriese oF Moon.
1881, December 5, 5. 4om. to 6b, 5om,
Single-prism Spectroscope. Micrometer B.
Pos. Circle, 25°.  Width of Slit, o™ o1.
Observer, M.

None of the markings were visible on the dark part of the Moon as examined with the 3-inch finder telescope, but
the Moon’s limb was clearly scen through the shadow. The spectrum of the part in shadow was much fainter than that
of the part in the penumbra.  The spectrum in shadow was traceable from about W. L. 6ooo+ to W, L. 4600+. The
general spectrum was seen from C to G.

Only onc dark band was clearly secen in the spectrum of the eclipsed part, other than the usual Fraunhofor lines,
It was fairly distinet, nebulous at the cdges, and somewhat condensed in the middle.

the following wave-length values :—

The readings obtained for it guve

tenth-metres.
5710
5640
5685
5704
It was obviously Band § of the Brewster-Gladstone spectrum.
A single measure wag obtained of another band, the presence of which was suspeeted hetween 8 and Dy which gave
ity wave-length as 5887 tenth-metres, Thoe existenee of this hand is doubtful.
A third very fuint bund was suspected beyond § to the blue, about W, 11, 5550 &= 20. 1t was probubly Band € of tho
Brewster-Gladstone spectrum,
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