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(OBSERVATIONS OF SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE,

Posrrios-Axaris and Hetenrs of SoLAR PROMINENCES, observed with the SekcTRoscopr, and OBSERVATIONS of Brigur Links in their
SpECTRA, made at the Royar, OBsERVATORY, GREENWICH, in the Year 1883.

in the direction N., 1., ., W, N., ate given for the two extromi ¢ prominence.
Where the cstimated brighthess of any of the bright lines glvun the average
brightness of the line T bocn csfmated in torms of the brightnes of the corresponding part of the solor spectram. The lines are usually fintor at the extramity
than at the base. Where the estimated breadt . the average breadth of the Tinc has heen estimated in terms*of the breadth of the corresponding dark
fine in tho solar spectrum, except in the exse of the bright Tine Dy, the hreadth of which is estimated in terms of the dark linc C. The bright lines are usually
narrover at the extremity than at the
“«Half-prism ” spmmmm W
rever <cd ond for end,the
5 the bread ot ey
foewa pmmmun% s just pmpmt\om the breadth ean be afeorwards magnifiod by means
and the
A i|l!pl.|an|Ll)t o 1 tenthmetre cormespands to otion in the linc of sight of 28+4 miles per second for the C line,of 361 miles for the b lines, and of
38+4 miles for the I |

Observer, M.

Note—The poriton-angles reckoned. rom the vorth pole of the Sun’s a:
The extreme_height in seconds of arc ix given for each promincnce.

o tri of two “ hulf-priyms  was used throughont,  ¥or viewing the promi the
oce being intrchungod, 0 that o 1 th oblique faoe aud cmerges at e perpendiolur face of ench bt
ochromatio images of the it s dininishod, and greater purity of speetrum is rier
a8 mall < i prisi ” (difoct-vison, placed between the eye-iese

N Position- Height Breadth.
Greer h in S "
Mean Solar Time, Angle in Seconds of are. REMARK:
1883 Sun's Axis.| € | Dy \'“"[ AR EA AR S
A hm| o o || |an i
Jun. 8. 1. 0] 138.33 6 These two prominences showed 1474 K and u faint reversal
gz f| 4 H + i|  of the & lines. The reversal was only seen'for a moment,
| as the Sun was generally in much white haze.
10| 233,571 36 | 36 | 6 |36 - i
240.30 i
+ || The cntire limb of the Sun was examined with the slit
| || radial. Seven prominences, all of them small, were
|| seen. The positions of two only were determined, The
others were scen only on the Cand Dy lines, and showed
nothing remarkable. . The obscrvations were made with
difficulty, the Sun’s limb being very tremulous, and the
definition poor.
Jun g 0.5 4230V 5il 55| s lss| 3| s ol g . | Bending over towards the South. ~Partly detached.
43.20 o
Straight jet.
tol ae gl |as| sl 4] o4 g || e
. 3| 6o o ) Tong low bank. Serrated upper edge. by, by distinctly
Joqof| 34| 34| 2|3 ] & oA 1| Treversed. 1474 K bright.
1. 8| 88. 30} 19 Low bank with serrated upper edge.
94-
. , || Faint prominence partly detached ; seen on C, Dy, and F,
82341 oy éﬁ} 36 | 36 A Ty 8| % 4 but oh 10 other lines nd ¥
23.46| 228. 4o | A large, but et prominence, much detal: partly de-
236. xo} R tached, The C and Dy lines were of equal brilliancy,
| their brightness varying from about } to § in different
o parts of the prominence. The prominence could not be
: i satisfactorily made out upon the I line.
.56 240.36 ; S Bending over towards the south. The D and 4 lines
255 z:& e} a8 1 3816138 F] ¥ L4 4 * | suspected to be reversed dlose to limb, but the u-
steadiness of the limb made the observation a very
- | uncertain one.
9 oraz| 2 sa}\ wlie! |u Vol s + | Short bright prominence. The 1474 K line not scen.
24| 251201 | ex | I Very faint at. each edge, especially the northern edge, but
Mk ety 52} 155 | 48| 4|48 | 1| 1 N EEA ! biight in_contre. Greatest height of brightest ‘part
| 55", Iainter parts could not e distinctly made out
. chLpn on C. by, by were reversed, but were very faint.
K was also very faint.
wsfao o1l |, ) gl s ! Small fint prominence,  Not scen on the F line.
261. 2! (- . .
0.37 :;:a; 2 | 6| 5]l 1| 1 g| g| 1| | Shortbrisht promincnc.
. 43| 358, o J | Faint narrow prominence.  Wholly displaced towards the
043 Fe g N A L I I Ld| #] r % ved § tenthometie on the ¥ line; on the C line the
! wire.| amount of displacement appeared about the same. Dy
\ i | Dy and 655 K suspected to be reversed 2” in height,
| | and a line near I, 4899, was also suspected to be
| | | reversed.
|| |
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. i ) I
Greenwich Position in SE:::'glh:.f are. Brightness. | Breadth.
teun Solr Time, | g8y REMARKS.
1. 1. | 1.
1883 suns Axis| © | Dy | 'R c| o ]‘g“ ¢ |, ! e
T S end The entire limb of the Sun was examined with the slit
—con g radial. The observations were interrupted when three-
quarters of the limb had been_cxamined by the sudden
stoppage of the driving clock of the equatorcal. Two
prominences were scen in the remaining quadrant,
95° — 183°, but their positions could not be determined.
. 22.23.36| 93.53 4 Seen on Cand Dy, and faintly on 1474 K and F.  Faint
Jan ey g} 92z | 4 faz |l A b | F| B 1|1 i ’ v on 74

ct.

Th]e entire limb of the Sun was examined with the
slit radial, and seven prominences were seen. Of these
the place Df one only was determined, and that one the
smallest. Each was examined on all the lines from
B to F. None were seen on any metallic lines. All
were seen on C and Dj (Dy being always longer than C,
in one case as much as 5”), on F very faintly, the exact
height being difficult to_ascertain, and on 1474 K. On
this lastline the height was usually about 4”. The Sun
was generally in much white haze, which grew thicker
and thicker until the chromospheric spectrum was
wholly extinguished.

H

TFaint promiuence; very irregular outline.
Fine bright prominence with two tall jets,

Small straight jet.

Long low bank; very irregular in shape and faint.
Faint irregular prominence. Three jets.
Faint narrow jet.

Bright narrow jet.

Faint tall narrow jet.

The entire limb of the Sun was examined with the slit

radial.

April 1.23.10 ;gz:l 2

’“f AL

|

i iiéiiil 29

23.31 136. 21 17

3

3 e

23.36 245.41} 6

P

B ERS R

3 sy

April 5.23. 6 23;:} on | 58 |2 148 ] 4] 3| |2 .
SRR 3] 4 4|
49 16+l ag o | afso| #| 4| || 4| 4| |
bkl AR IR S IR IR B IEIR

boos 2 2o lag | fagl o | 3] |3 ) 2| 4| |
S R N ST IR I Y YT
R BN 1 RES TR T I A A ?
S EIEIEIE T R R IR
22.52 ;g;;:} 19 | 24 ol 1] 4 Sl 4] 4 1

Very fine prominence ; much detail, but not very bright
on the whole. Dy, Dy, &), by, by were not distinctly
seen to be reversed bu! tlle dark Iines of the sky spee-
trum were fuint and ill-defined near the limb, the D
lme: for about 5", the & lines for about g” from the

Narzow jt.,
Finc prominence.

towards the soutl
Small straight jet.

Nearly detached.  Bending over
Bright straight jet.

Straight jot.

Greater part of prominence composed of faint cloud-liko
matter, but with brilliant veius of light running through.
Bright straight jet.
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4 OBSERVATIONS OF SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE, AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883. 5
I N Ml L N
N Position || Height ‘ Breadth. Tosition || Height | Brightness. Breadth.
reenwich " in Seco - N 1 in Seconds of arc. i readth.
Mean Solar Time, | Avgle Seconds of are. | REMARKS. o ) REMARKS.
883, I b an's Axis.| C ] v | g Ik
1883, v 1‘ Y ;M ¥ Sun's Axis. | C n,;{ 1 ‘ ¥ ‘ ¢ ' D, I W‘ ¥l c b, k"l E
— ™ " - i
W how w il ‘ PR R R R 1,, |
April 5.22.57 [ iy || Faint et May 22.22.48 :;;f;} 17 [ Faint small jet.
| F - _— . " " g [ |
L . The cntire limb of the Sun was examined with the it Z; g; :z: t? 24 | 24 R it ] ve"\'e (l’ju’:\“l' Sun in much haze.  Straight jet. Seen only
! L 23.18| 227. 71 { i | and Dy.
May zo.22.27 \ | Finc prominence ; much detail. 228, 7 7 | |
y 7 i 23.14| 229. 49} 6|46 05! 3 ol N Displaced about L tonthemetre towards the blue on the
22.29 | Short straight jet. :g 3; ;ig 1; ] 4 2 z 3 I¥ line, No 4]|spl.\mmcnt noticed on the C line.
22.30 ! | Small faint prominence. 23,47 305. Szi 17|17 | ]i L LA || Secn only on € and Dy,
i 2318 317. 2 | | Seen onl )
. A N 19| 22 | ) 1l en only on Cand Dy A large but faint and broken
2222 | | Bright prominence. Partly dotached. 23.50| 319.27 f || '9 | + : {Jmmll;enu was xeon on thee G Jine, rising above and
i I ' i yon 5 s i ions '
22.25 i ! ! || Entirely detached. owes, purt of prominence 24" from i beyond this - prominence. — Its dimensions were as
| [ | the limb. the prominence was found to 22.57| 315.57 . I | f
i by have approached the lunh slightly, but was not changing 23.49| 319.52 f | 7 | e |
‘ | \ ! | have apr P |
[ i rapidly. o | ;
! i | || The entire limb of the Sun was examined twice with the I | 1 ¥ : ,,cﬁ‘({:‘L’”,’;;'nﬁ‘;,:‘;n,‘,‘l"“wu"'
[ Pl ) e radial, The Sun was well. defined at first, but by i mined, the promiucnces hem'l’ examined on tho
i ‘ i | | the time theﬂrq amination was completed was mmuclh | : © 3 in the sccond search thc entire spectrum
| [ | - white haze. The prominences could then be scen only | from B to'F was cxamined for cuch prominence. . The
| ‘ L | on the Dy and C lines, and appeared of equal height on 1 ; Drominence arc. those of the first
- | || bothe and second examinations respectively.
| . .
Muy 21.23. §° 19_17} 55460 aloal oy | Fine large prominence. i; 12} 24 26| 5 IR sl | .l’rom\nc{\(cldlsph;c&d at its uppcra“(ucmlly Vs tenth-metre
22. 1.34! 37.17 ! k 1 . L 2. * ' ! k towards the red on the C liy
sy 5 7} ol - - il [ Sma uint jot partly detachod. 1o g; :g} ol 43 i I Y o | Finc bright prominence, pml, detached.
SRS IR I | ||| Small narrow jet. A 1b. 27w, the prominence had nearly L2 78 16} 3 | 3 5 K N | Straight jet.
2 29| 12007 f) g ag | 2 iz o] I |4 v'l.msh(‘d leaving only a short straight jet about 14" in o ‘?; ;g 34| 3 + el 3] % 1 i o
‘ | X 20| 3 5% I - | Straight jet. Upper put of prominence displaced
21.23.55 zso m} ‘(3 ‘ o 2 43i s el Iy shit prominence, partly detached. 14 26} 9 ‘ 4 9| . 8 | 7} tenthometre on the F line. No Hieplacoment desected
22. 1. 0 e . " ) i on .
21.25.53 zgc 37} 53 | 53| slsal 1| s vl ool g | Straight jet. ey bright, - No :ﬁl‘ei"l::f;m'clz“ﬁ;g 7|1 ;g} 34| 34 IR | Very Rt prominence, Bending over towands the sonth.
22 0.37) 20422 | | become partly detached. At a height of about 17" from IREIRERCA1 D i , . | vartly detached,
‘ | limb the prominence was much narrower. 135, 6| 43| 4 F1d H |
! 1.13] 135,46 Partly detached.
21.23.52 310.45 | | Faint. prominence of irregular s]mpu At 1h, 417 too faint 1386 (] 36 4t | 2|3l 4| & 3 N ‘ artly detached,
22, Lg1| 31507 f| # ! to he seen on any but the C li 1.18 :05 g 50 | 55 v s - || The uppee lpm of promnleuu, displaced 'y tenth-metre
i | o07. ¥ ¥ It the red on the C I
! “The entire limb of the Sun was examined twice with the 21| 225,26 | , X Sh;‘:‘;”“:ht‘;n‘f on the
! ! i ‘ slit ragial. In the first scarch the position angles wero 227, 64| 29|29 29 1| 1 L N 1
[ i i dotermined, the prominences being examined on t 124 228, 46} - Fine Dright promi ing over towar
i |53 | 53 53 . , e bright prominence, bending over towards the south.
i i { i Clinc only; in the second search the entire spectrum 23146 | 70 > ot b IR 3 Slightly displaced towards the blue ou the F line
‘ | ] | from B to I was examined at cach prominence. The (Jy tenth-metre).
. i | ‘ times given for cuch prominence arc those of the first 1.28] 277. 6 3 N N Shott straight jet.
i ‘ i | and sceond exumninations respectively. 279. 6 (| 293 24 |4 Ml 3% 1
! | ] 132 316,36 1 || 1q | 50 | s 1l Faint prominence. Partly detached. Seen only on the
1 i | R he Cli s the red about s20. 6170 v LA C and Dy lines,
Muy 22.22.31| 23. 19} i 24| 26 - ’ K ‘ sl "'“*l"cl’\‘tdj‘nxtm.Jimlﬂ:ﬁ:llU:ntyw(_k e HW““ ’“; ety | 'lml cnmre] limb of the Sun was examined once with the
2830 27 2 | o ‘ U | e displaced by abont tenthenitre towards the - it rodiol
! I 1 redon the C line. ~Sun in much white haze. May 28. o.20| 26.30 | ——
34 5} i \ ‘v . R int; p detac ightly displaced on the C line 3 6f] 4|4 4] |k Vo4 1 || Bright prominence.
'y | 34| 34 |l R ‘ towards the red, saj . from 4, tenth-met tenth- 27.22.21 57.41 | Narrow j on in the see earel
35.47 | P ‘ towurds tho red . fro P o 2:‘. fonthe 7 gty | Nurrow jet. Not seon iu the sceond senvel
b | | «l|~pl.u,ed on the C line by about 4/, teuth-metre towards 8. o.24| 73.27 |
| i | Sun in much white haze, o T2 f| V7 |
i , ot lsmm ot broken on north edge. Displaced on the I line .28 106.45 I ory. large prominence with two tall fets i dle.
R } 48 (48| 4|43 F| Mo £ P out s lmth-nmtu,tmvlmls the blue; no displacement Tor 43 }] 46 | 50 46| 1| 1 I 1 || Very-large prominence with two tall jets iu the middle.
| noticed on 0,34 | 281.5 5 N e Bright prominence.
22.45| 73.55 , Short bright jet. Displaced on the I linc § tonth-metro 286,50 §| 41 | 43 4| 4| 4 I B o | Bright prominence.
g I 5} 7|7 gl oa) s vl 1| ™ towards the blue at upper cdge of prominece. 0.3 | wl ol N | st struighe e
22.46| 131. m 1 | b ‘The entire limb of the Sun was examined twice with the
135 5 i slit radial. - The chromospherc ippened Jow, wversging
| 13857 1) i about 6” in height, heuw seldom as high as 7
5.50 | | sometimes as low as 5
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6 OBSERVATIONS OF SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE,
reenwic Position || Height Brightness. Breadth.
Mo Setos e, Angle Secends of are. ‘ REMARKS.
3 Sun's Axis.| C | Dy j b ' Fllc|o || ®|c|m| | F
FEESES BTV I A I
May 30.22.19| 51191 48 . Fine large prominence.
Y e8| 6o 4y f| S0 v |4 i P
0.22.20 63.421) 36 | 46 26 2l sl 2 4 | Forked prominence. Upper part of prominence displaced
31 1| 67.46]| 26 v B oF| 4 tenth-metre towards the blue on the F line. Dis-
placement not noticed on the C line.
so.22.21) 73.531] ., ol 1 N o | Completely detached cloud. = Lower surface 38" from the
31 0.55| 78.25/ | 7 el ¥ EN I 79 | Yimb; upper surface 72”. Not scen on Dg. Displaced
1 tenth-metre towards the bluc on the C line ; displace-
ment suspected on the F line corresponding to that on
the Cline. At 1, 1™ the cloud was very much smaller
than when seen before, but it was about the snme height
above the limb.
30.22.23| gz.2 5 s , Straight jet. Very much broken.
Suosa| Sappld 4 (e ] ED LA T
30.21.59| 99.58 | 41 . N s , || Partly detached. Displaced towards the red on the C line by
22,25 103,55 f || 29 | 29 2 1) 4 do) d| d an amount varying from about } to 1 tenth-metre. The
largest displacement took place about the middle of the
height of the prominence towards the north edge.  Su
in much white haze, consequently the F line appearcd
very faint and no displacement could be detected upon it.
22, 4| 119.22 || 26 1 , .| | Bright straight jet bending over towards the south. Dis-
22.28| 12113 || 24 | 24 91 b|od)d placed § tenth-metre towards the blue on the F line. No
displacement detected on the C line.
22, 5 122101 24 |, N N o | Bright straight jet. No displacements detected on any
22.31) 123.38 f | 24 | 2+ R S84 lines.
22, 6 123,457 43 | 56 ol + || Bright jet, hending over towards the south. _Displaced by
22.35| 125.58 f || 36 290 vt L about 1, tenth-metre towards the blue on the C line.
D, and F too faint to show any displacement.
2211 | 198251 | 14 | N NN Small straight jet. Seen only on C and Dy.
2239 199,50 f | 17 | 17 i A
22.12[ 239,521 19 | ,, N . || Straight jet. No displacements detected on any linc.
22.43| 241. 8| 22 Ml 3| % W 3|4
22.13| 244.271 | 26 Straight jet.
Gap IS Ko VN I FOY IR EFS B T Y I R it
22.1 ' Taint, very narrow jet. The position-angle given is for
Za5e| 2% ”} I # # the coniyo of the prominenco. "
22.15| 281431 29 | o N Fine prominence. Livegular shape. Displaced from } to
22.52| 287,23 || 17 | 7 A B3 | tenth-metre towards the red on the C line. This
prominence was afterwards observed to break up into
two parts (A and B) as below.
22.56| 282.361| A. A small detached portion seen with great difficulty, and
22.58 | 284. 41 displaced about } tenth-metre towards the red on the
> line, vising above the rest of the prominence and
. reaching the height of 60”.
22.57| 285. 12 , B. D lines faint. No displacement detceted on any linc.
s o | 4| s ¥ || 8] 2| | o disp e ¥
22.17| 317. 1 . aight jet.
v AT RS IFT IR IR I T RS A R
The entire limb of the Sun was cxamined with the slit
radial. In the first search the position angles were
determined, the prominences being examined on_ the
C line only ; in the second scarch the entire speetrum
from B to F was examined at each prominence, The
times given for each prominence are those of the first
and sccond examinations respectively.  Sun olten in
much white haze, so that it was not possible to detect
the reversal of short lincs.
June 3.23.20| 57.231 36 Faint; much broken.
i ARSI TR TR
23.23| 63.381] 2 all straight jot.
2344 65,5,} AR IRAITE IER IS IR R IR YA I Sm he
23.25| 103431 1 , , Small forked prominence.
2547 10898 )| 1g | AR RN I A !
23.49| 109371 3 Displaced by about § tenth-mctre_towards the blue on the
1z gf * 3 3 inc. Bending over towards the uorth. Could not be
satisfactorily made out on any line except C, the Sun
being in mich white haze, and the limb ill-defined and

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883,

John G. Wolbach Library, Harvard

Center for

reenwich PX’::{;“ in Seconds of arc. Brightness. Breadth.
en Sl Time, | - REMARKS.
& Sun's Axis | C [ Dy || Bl € [ Dy || F| © | Dy |H
@ nm| o |||
June 3.23.49 tremulous, The prominence, which was very bright
—continued. when first caught sight of, rapidly diminished in bright-
ness and in height. At 247, om its greatest height was
34”. There was then a small hut distinct displacement
towards the red of about } tenth-metre. At ob. 3m
height 2g”. By oh. 18m the prominence had entirely
‘ 1 vanighed, leaving not the slightest trace.
3. 116. 21 5 Large promincnce. Much detail. Irregular in sh
6 58| 2 ls8| 2 N - e promincnce. Much detail. Irregular in shape.
4 0. 3| 135.43f| 77 0w AR R A “The greater part of the prominence is very faint.
434 ;j.s; :gg. ; 22 55 Ty P wloal oy Partly detached.
f. 2i. ff :gg gg '.3 1 ol 3| 3 vloal s Short bright jet.
i. 224 fi’ :g% 9 :g 19 wl 3l s ' Short straight jet.
i. Zg?f :gg;g} :Z 26 6| 3 4 PR Straight jet.
3.23.36| 323.301 || 67 p
4 o1q| 329,27 | 50| 38| 2[3| E| H|dw | 3| 4| s ; -

The entire limb of the Sun was examined twice with the
slit radial. Tn the first search the position angles were
determined, the prominences being examined on the
Cline only; in the second search the entire spectrum
from B to F was cxamined at each prominence. The
times given for each prominence are those of the first
and second examinations respectively.

June 5. Ly ;5 xg} gg 38 iy i | Narsow fuiut jet nearly detached. Seen only on C and Dy,

o 3. ;;} 5, il e sl gy : Straight jet.

o go gs, 10| 14 || Straight jet. Position-angle for the centre of the promi-

?. 3: E;. ;3 :? 12 2 |10 % 3 % % % } nence.

4.23.5| 100.401 | , Very broken. Not seen in the second search.
102. 50 +
5. o 3| 109.461 | 4, Bright prominence. Broken. Before the second search
11248 this prominence had greatly altered its shape, and was
35| 108,26 measured as follows :—

1.35 108. il sy N 4 lines very distinetly reversed, 1474 K and D lines also

1.36| vz | g | 4 4] % 8|4 for about 57 at 1*. 38%, Limb vory tremulous. Much
white haze.

o.11| 131 67 fl144 Very tall prominence. Very much broken. At 1, 41m it

141 | 124.30 0[156 3 1 was much fainter than at ob. 11®, but taller, being trace-

1.57 173 able for at least 156”. At 18 56m it could not be de-
tected on any line but C. At 1k 57 it was entirely
detached, the lower surface heing 46” from the limb,

B the upper surface 173",

° 16 s 5;.: 2| o I Scen only on C and Dy

148, 9 A :

o.17| 155. 1 14 Straight jet. Position-angle for the centre of the promi-
nence.” Not seen in the second search,

o19 :gx,4§ :; & B Very faint, bending over towards the north. Seen only on

. ™ d : the C line.

0.20( 25046146 | 3 1l sl s Detached cloud.  Lower surface 14” from the limb.

2. 7| 264.25 | 43 R At 2% 7™ not detached, but bending over towards the
south.

o021 281331 22 | | N

2. g| 286.38 f| 26 | '7 B4 LI

o.22| 298.20 || 26

| e g 17 |17 L A L I

0.23| 321,101 || 54

53 LRI P4

. .53 f || 53 k 1 o .

2.13 | 325 The cntire limb of the Sun was examined with the slit
radial. In the first search the position angles were
determined, the promineuces being examined on the
C line only ; in the second search the entire spectrum
from B to F was examined for each prominence. The
times given for each prominence are those of the first
and second examinations respectively.
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8 OBSERVATIONS OF SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE,
N Position Height Brightness. Breadth.
h ; t rightness. rendth.
Mean Sor Time, Angle )| 7 Second of are. REMARKS.
- Sun's Axis.|| C ‘ D | R oD [ F| oC|Dy R K
e ral o dalala]s
June 5.23.12| 47.541 | 29 N 5 Very faint. Seen only on the C line.
23.14| 49.51 [ 29 ¥ )
22, 5| 84291 29 | 46 N Faint, bending over towards the south. Seen only on ¢
22.38| 85.26 ] 26 | ° LI LI and Dy ;
22. 8| 107.32 17 No trace of this prominence could be detected at 22, 47m,
109. 30
2| 139,58 19 . , Small faint straight jet. Seen only on C and Dy
22.42| 135, 61 17| 7 33 3 )
22,13 136.331 || 46 | 14 /. , 4 Partly detached. Broken prominence.
22,44 | 139,15 [ | 46 | 29 3| 4 | 3| 3
22.14| 150,101/ 18 | | 3 N Straight jet. Seen only on C and Dj.
22.49| 15144 (| 17 | V7 3 3| 3 S
22,18 232.16 | || 23 s Straight jet.
22.53| 235.24 | 19 | ** it dol 4|4 N
22.1 23 18 Straight jet.
R PR I I R e
22.21| 280.46 1| 2 Straight jet.
e o B R B E] A
22.22| 297. 61| 46 R + | Broken. Fine prominence nearly detached. Bending over
23, 0| 208.52 [| 43 | #° R ol 3| % towards the north.
22.24| Bo1. 91|55 | 55 X s - |, | Bright prominence partly detached. Bending over towards
23. 5| 30550 f | 53 | %3 sup o) AR both the north and south.
22.25| 322.2. 8
A ek b AR IE I E S R
I | The entire limb of the Sun was examined twice with the
| | " slit radial. In the first search the position angles wero
| | determined, the prominences being examined on the
| I i|  Cline only ; in the second search the entire spectrum
i | | from Bto F was examined for each prominence. The
i | times given for each prominence are those of the first
| and second examinations respectively. The Sun was in
much white haze, and in only a few cases could the
T line be seen.  No lines other than C, Dy, and F were
perceived.
June 9. 0.48| 61.10 |
63.22 f | +' |
0.20] 107.41 |
0. 6 f|| **
.24 113.34
16.43f | 19 - ) .
0.30| 124.43 17 Position-angle for the centre of the prominence.
o.32| 127. 61 ,
129.26 [ || 2
0.34| 151.31
Sl ken. Bending slightl ds the north. T li
0.37| 240.25 41 roken. Bend mﬂ'sw tly over towards the nor line
I R 4l v 0] 4 | ] wnusnally brig
o.40 260.36 | |, |
263. 43 ‘ ‘
o1) 38y 81| |
0.43| 286.261 | 5 A broken jet which rapidly changed its form. 45 seconds
291. gf | °° before the reading 50" was taken its height wasonly 4o
‘ ‘ At ob. 54 it had enurely disappeared. A
.54 | 204. ' Not seen at ob. 44m. At ob. 54m partly detached. At
v zg’i.??} e ar) 1l A 3 7 3w straight jot. o 4 vary fint, 655 K w
| suspected to he toversed, height 177, 1474 K was ot
looked for. F line unusually bright.
.46 325. 6
| 328,38 | 26
| The cutire limb of the Sun was examined with tho slit
radial. ‘The Sun was continually in much whito haze,
| "nd litle could be dono by way of detnilod oxamination
\ of the lines.

John G. Wolbach Library, Harvard-Smithsonian Center for

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883.

- T

Tositi Height :

K“-;‘:n in Seoomth of ave. ‘ Brightness. Breadth. N .
rom | EMARKS.
Suw's Axis. | 0| Dy ‘ D, \*W‘ ¥ vl»y‘ ¥
e ml oo ol |
Aug. 12.22.50| 6260 |, M N | | Pwtly detiched. A very small_clond fiouting above the
.11 i i) i prominence was seen on the Cline. The prominence
i was 17" in height the lower surface of the cloud 337,
| the upper surface 347, from the limb. The Cline in the
| prominence was displaced } tenth-metre towards the
blue at the upper northern edge. At 22" 52@ the
| i ¢ line was about 14" in height 5 brightness and breadth
H { each about
' ; Dy, Dy, and 6 lines not seen.
S IR R YRR NS IR bk
3 1 ,
CHEIEAI S I RS A AT
X L o
- } ‘1 14 o1 o 1l os| s '
. R Fine bright prominence. Much hroken.
- } %? 0 6 i sl s 3 ¢ bright prominence. Much broken,
49| 62 \ o Vory fuint prominence. Not seen on the ¥ line.
PS5 i
| 1| 19 3 3y Not scen on the F line.
i The entire limb of the Sun was examined with the slit
radial twil In the first search the position angles
i were determined, the prominences being examined on the
| Cliuc only; in the second scarch tho entire spectrum
i from B to ¥ was examined at cach promiuence. 'The
times given for each prominence are those of the first
i and second exuminations respectively.  Average height
of the chromosphere 6”.
Aug.18. 1. 6| 34.54
35,56 [ || 29
17| 64.35
66.51 f | '+
18| 113.23
116, 31} 36
1.10| 123.37 Faint prominence.
124,31 f | 3 R
16| 207161 |, Bright straight jet. The C line was slightly displaced
210.37 9 (J mul. -metre) towards the blue at the upper northern
115 224 41 55 B.wm nletmhed cloud. Highest point, upper surface, 33”5

225.51 o lowest point, lower surfice, 36" from the limb. The

C line wus displaced towards the red } tenth-metre.
114 233.37 A small detached cloud. Highest point, upper surface, 2q"

230,25 f || 9 lowest point, lower surfice, 24” from the Limb. 'lhe
C line showed a small displacement towards the red,
4 tenth-metre,

118 252,241 5 Bright prominence.
240,14 | ¥
o181 261, 8 Broken prominence.
262.38 | 24 Small .
o.19| 267.36 mall straight jet.
268.22 f | 19
o1g| 289, 111,
290. 57 9
0.20| 203. 44
300,25 (|| 33
o.24( 302361 3 Small fuint cloud entirely detached. There was a jet
30314 f | # below the cloud 17" in height.
0.26 | 308.28 1| o Very faint jet.
30,11 f | 9
o.27| 314321 ,, Taint irregular prominence,

316. 52 The entirve limb of the Sun was exumined with the sl
vudinl on the € line only. The Sun was in much white
buse or mther light fog during the whole time of tho

vations ; the prominences were, therclore, usually
l.um, nd work was several times interrupted, €
| wmosphere avernged 8" in height.

GrerxwicH OBSERVATIONS, 1883,
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10 OBSERVATIONS OF SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE,
. Tosition | Brightness. Breadth.
Greenwich N igl ‘
Mean Solar Time, | Angle || ™ Seconds of wre. | B REMARKS.
3 suwsdxie. | © [0y | ® | o | oy [ ] r] o] o] ¥
1
4 b om o BEARAA
Aug. 19.23.46 43101 30| | ' I Faint. No other lines.
.o 8| 44.44 [ 41 3 )
19.23.48 25. 4| 5, ' sl s Partly detached. Not seen on the F line.
58. 31 2 3
23.23]| 169. :g 90, | - o F“(i,nlt" Displaced § tenth-metre towards the blue on the
23.52| 172 8[| 14 4  line.
23.27 zgo.n 19 I N o || Bright strnight jet, purtly detached. The detached purt
23.56| 255. 4|17 | "7 7 d s8] 2 displaced + tenth-metre towards the blue on the C linc,
23.29) 258. 81| 14 N N o || Tmmediately‘above this jet was n detached cloud, of which
20. 0. 5| 259.16 f | 1z | '? ot L IR the under side was 17” and the upper side 26" from the
| limb. The G line was wholly displaced towards the ro
I % tenth-metre. In spite of the very tremulous limb and
i the haze round the Sun, 1474 K was dis
| toa height of 5", Dy, Dy'a little Jos
u greater height, 7. by, by less distinetl
| height of 6”. One or two other lines were suspected to
i be reversed, but were not distinetly seen.
earibrd A RCH IR ETER I B EY RE R AR
19.23. 45| 302.58 1 | 60 | 3 o oy Fine prominence, much detail. Could not e distinetly
20. 0. 7| 310,20 431 % EREE S ERNE N made out on . Sun in too much haze.
i The entire limb of the Sun was cxamined twice. In the
search the position es were determined, the
i fi h the l d d, tl
i prominences being ¢ on the C line only ; in the
| second scarch the entire spectram from B to F was
cxumined at cach prominence. The times given for
each prominence are those of the first and sccond
cxaminations respectively. Sun in much white haze.
Limb very tremulous.
Aug. 25. 0.55| 20.311] 19 . N Narrow. The upper part of the prominence was detached,
S AR IR AL IR ol d) 4 || and was displaced 1 tenth-metre towards the red on the
C line.
b e 11 B PC I T I IR Y !
il ARG EY I RN
. 5. 2 R ;
il aabre bl 20 g | e lag| & | k| A |4 | #] 4| x s
10| 202111 43 | & ) N Partly detached. Bending over towards the south. The
147/ 206,30 f| 58 | 58 ) F 4 i g ! | " prominence was much altered in shape when it was
examined the second time.
The enm limb of the Sun was examined twice with the
it In the first search the position angles were
Jetermincd, the promincnces being examined on the
C line only ; in the second scarch the entire spectrum
| from I3 to'F was exumined at cach prominence. Tho
imes given for each prominence ate those of the first
° i i and second cxaminations respectively.
! |
|
EINEERETS R N S B A A right jet
9| o4fi7) # CAE N AN )
abalalol ol s | Bright broken prominence. No metallic lines visible.
4v| 2 |24] 4 AR A
27,23, 42 ol s 17‘ R 1 il 4] Bright broken prominence.
A A IR
| | e chuomogphore wis very undulating, vaying from
‘ o 12 in leight at about this point.
2. 23. 93» wl 2 figl o o f 4ls ] o] 4] 1|1 | 1474 Kseen, but no metallic lines.
28. 0.2
27.23.37 ‘ i Not seen in the sccond search.
| |

John G. Wolbach Libriry, Harvard-Smithsonian Center for

AT THE ROYAL OBSERVATORY, GREENWICH,

IN THE YEAR 1883. 11
e I 1
Greenwich Px::"&n in Seconds of aro. Brightness. 1 Breadth, |
Mean Solar Time, | ‘e il | REMARKS.
1883. v Ao e | 1w P |
Sun's Axis.|| C [ o |4 E | c|n, || w \‘ c | | Ik
0 r T
wom| o o fa | |a |
Aug. 27 23.36 189.25} AT I VLR AT IR I Y | The southern side of the prominence displaced 1 tenth-
8. o.21] 2g0. 41 19 ° ¥ | ve e 208 i metre towards the blue on the C line. At o, 21™ the
northern cdge of this prominence was displaced towards
I the red and the southern towards the blue, each about
335 318 1l 1 tenth-metre,
27.23.35| 208. 18| 19 ,
28. o. 8 300.44} 9|19 Ml Pl |
1 | Entire limb of Sun examined twice. In the first scarch
d | the position angles were determined, the prominences
| being examined on the C line only; in the second
i reh the entire spectrum from B fo F was examined
| at each prominence. The times given for each pro-
minence are those of the first and second exwmina-
Il tions |e=p0(,twely All the pruunneuc«z‘g except the
I ome at 273% were examined wit it tangential
s well 4 with tho slit radinl, but no metalli Hnes averc
cen, though 1474 K was always more or less
visible.
Nov. 5.22.54| 59.28 4 N Straight jet. Limb very tremulous. No reversal detected
61.25 )| 22| 22 73| ER A S except on the usual three lines, C, Dy, and F.
23 0| 83.34 . Bright prominence.
SR [ R
23. 3| n8.1z || ; ,
122,43 29| 29 29| 3| 4 Bl o33 ‘ R
23.10] 151, || A very large but very faint prominence.
elpms | 7 ks 34 ‘
23.15| 259. 19 d ) ¥ lm(, dbpmu.l 4 tenth-metre fowards the blue, At
261,37 f| 26| 26 6| 1| L | w, u part of the prominence was separated from
lhe T (the parton the southern side). ~ The C line
|| too showed a displacement of about } tenth-metre.
| At 23" 314 the Fline was very bn(l)ant Breadth at
base of the prominence, 3; attip, 3. by and 4, reversed
to a height of 5”. 1474 K, reversed to a height of 4”.
i | Dyand D, were suspected to be reversed.
23.35| 279.56 1 || 19 ol
23.42| 281.29 | 19 | 19 POy 4 ? :
| | Entire limb of Sun examined once with the slit radial.
Chromosphere averaged 7” in height. Limb very
| tremulous. Sun often in much haze, Each prominence
i examined from B to F, but the Sun’s limb boiled so
i | much that no short lines could passibly be secn,
R I I —
Nov. 27. 0.20| 11.2 | Finc bright arched prominence.
e AL I E
oq1| 41.387 | 24 R ol Small faint prominence.
15| 70| 24 | M 12 H el 3] 4 ol 3 X
o.43| 61. 81|17 | ‘i Small faint prominence.
17| 62.38f) 17 |17 Tl A i
o.18| 83.171] 62 6 6 | i N || Fine prominence. Much Lroken.
0.45| 9418 ([ 46 | ¥ ER I i E .
o.22( 122.58 | 17 R \ . || Small straight jet.
0.51| 124, 6] 22 |22 4 i s 8 |
0.26| 268.501 | 22 B . K | Small faint jet.
0.55| 270.25 [ | 19 | 19 P34 4 Chromosphere very undulating between these two promi-
i | nences. . )
o.27] 284, 21 Small brilliant prominence. ‘The F and C lines displaced
285, 11 f|| 26 | 26 6] 1] 4 bk ench 1 tenth-metre towards the blue. Limb boiling and
much mist, o that short and faint lines could not be
ensily made out, but 1474 K seemed reversed to a height
of 27, and &, und &, were suspeeted to be reversed.  On
D, and D, nothing was clearly made out. At o, 57m
! the bright prominence which had been seen here in the
| first search had entirely disappeared, the only trace of it
| being the very slightest elevation of the chromosphere
! and a pecular vividness in the three chromospheric lines
! C Dy umdF.
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12 OBSERVATIONS 0F SOLAR PROMINENCES, MADE WITH THE SPECTROSCOPE, Ar THE ROYAL OBSERVATORY, GREENWICH, IN THE YFAR 1883,

13
U e | sogheness. | Breadth, “ ) Greaawich Position || el e Brightness. Breadth,
o ~ REMARKS Mean Solar Time, | LUK _ - - REMARKS.
¢l ‘;\?" ¥ ‘ n, | '”4‘ cin, Nn\ n u 1883. Sun's Axis. ¥l el | 'ﬁol ¥
i [ T I [
. w ||, [ [ IS AR | !
Nov. 27, .38 288,55 " wloai P P || Smalt triple forked jet. Dee. 6. 1. 1 :494:3}‘ 34| 3 Y0 P IR I P R o | Partly detneed.
11| 2034 | . E LN B o _ 45,22 f | E s |
| i i | The entir lrl’xlult»h(:( 1'l,|ILSun\ul&(‘xl::'l’\li::(slmr):c\:"ﬂilcﬂlt\)vslll o.21 ;g; :g} 19| 19 i | P ‘ PR || Smalljet.  Leaning over towards the north.
| e first s o rles were K |
i | determined, the prominences being cxamined on  tho 0. 6 296 0], P ]
| | Cline only’s in the sccond scarch the entire spectrum ezl o4 2z] S w e |
| | :;l:“:\::i'ncj:xtccmch l;‘iﬁ:'s""i?mcie;-m'" L4 29| 29 i i ” Very faint ill-defincd prominence.  Not seen on the ¥ line,
i e e of the fir i : i i
! fons 1 » I i B .
| . ations respe | The gener | Th entire linb of the Sun exumined with the slit radial.
| . ! ht of the chromosphere was wbout 6 to 7.~ Near i | Tach prominence cxamined on all lines from I3 to
| ; | the ,;‘g'xf_l:wgﬁ}clléyw ey e lating, '::L:;:r:f_ﬁif;r'ow i | Ika cum.mnyl lermp!ull by clond. No metallic
f 4 ° S & o | lines seen. 1
| and the limh was boiling throaghout. the ! — 474 1 ghmpsed onee.
| i | It was therefore scarcely possible that short or fion; Dee. 7. 1.28) 32491, i Very fuint,
| I i lines shonld have been scen. 1474 K was, however, 38.15 4 !
| ;i sed to a height of about 2” all round L1 42,12 H Very faint.
Pl The & lines were not distinetly scen to be 43.32f| 19 ; |
I reversed anywhere, but the dark lines of the sky spectrum 1.13| 61.55 | Very faint.
! litly fainter close to the Jimb over cach pro- 63. 7 [ i
. hcf;mm ven r‘;_ i]" a;ess'ﬂ' ‘k']g*'_c“rh’ll'r'“esﬁo 14 §§ i, i | C line displaced § tenth-metre towards the blue,
ines. 'T'he image of the Sun was hrighter in the .25 [ || 29 |
; | first seareh than in the second. 1.15] 115.39 | | |
. 11936 [ | 3+ | |
Nov. 28. o.50 | Small faint jet. LR gzl | i
| 246. 28 | !
0-46‘ i 1.20 22;-42} 14 ! Small but very brilliant jet. ?Metallic eruption.
i 253. 4
0.57} | Partly detached. Bending over towards the south. Dis- 121| 263. 42 Partly detached.
placed } tenth-metre towards the bluc on the southern side 266.13 || 22
on the C and I lines. ~ Very bright, ?metallic eruption. 1.22| 276, 11 Small faint jet.
Lo Bending over towards the north. Thesc two prominences | | 277.58 (| 14
e as it were the two sides of an arch which has no 1.23| 289. 50 3 Five brilliant jets on a fainter back;
keystone, but the first is very bright and the second 3og.12 f | ¥ | ’
very faint. At 1%, 15™ this second prominence was only 126 32445 | 5 |
‘ 12" in height. 329. 4 |
L4 Small straight jet. Entire limb of the Sun cxamined with m t radial on
i | the C linc only. Sun_in much white hromo-
L5 | spliere only appeared 5” in beight. I’mmmeucc& nearly
i all exceedingly faint.
19
19
Lo } Height not measured.
0.35 | Narrow jet. Upper north edge displaced § tenth-metre
252.43f | 19 towards the blue. )
! H i The chromosphere between these two prominences is
! | undulating and is higher than usual, being 10" in height.
« 0.37| 265.171 | 1q f ! i Straight jet.
267.57 | 19 i ;
o.40| 269. 911, : | Torked prominence.
274.18 [ | 29 d ol
o4t} 27735 1] 6 | |
2795, | -
o328 1g L] i | Small jet.
doo. of 1 | | Entire limb of Sun examined with the slit radial on the
| 1 | Clinc only.
Dec. 6. 0.25| 3 !
ec. 6. 0.25| 39. 2 » o
S|l |t| 4|4 i
27| 10023l oy | 4 24| 4] 4 P IR 1
1. 112,20 Detached cloud. Greatest height, 48”. Nearcst point to
o g eyl e8| as 4 LAY limb 17", Not certainly made out on the ¥ line.
1.43| 227.57 ,
e ‘56 36 36 ‘ s Wlos] 1

John G. Wolbach Library, Harvard-Smithsonian Center for lltrophysics * Provided by the NASA Astrophysics Data System
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OBSERVATIONS OF SPECTRA OF SUN SPOTS

AT THE ROYAL OSERVATORY, GREENWICH, IN THE YEAR 1883,

14
15
Sprcraa of SON Sr de at the Rovar. O Grep in the Year 1883 hirs Blement. At Remarks Ware- Amount
OusunvaTions of Srecrra of Sox Srots made at the Rovar Ouservatowy, GreeNwicr, in the Year 1883. Jagih. Sronting: . iy Tlement. Broulening, Temarks.
“Ihie 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-Enst Bquatoreal.  With Tt
Uhe spoctroscope in the dircct position, onc “ half-prism” gives a dispersion of about 18}° from A to H, and two «hulfprisms” w .
dispersion of about 80°  On some occasions the spectroscope was 1 versed end for ¢nd, the slit and eye-picee being interchanged.  The 5110°9 Line tubc_-nz] o-zl , tenth- ~s: ..
. ) . metr adth, se
spectroscope in this position gives great purity of spectrum. The wave-lenglls of the lines observed and. the corresponding clements are e e o pf()'; cen 5 Tron
taken from Angstrim’s Speetre Normal du Soleil. The wave-lengths of lines not given in Angstrom’s wap are inforred from the wive- 510979 Iron Slight 31 Lron anit culeinm
lengths of the neighbouring lines.  Lines not given by Angstrim ure distinguished by an asierisk. The amount of broadening is expressed 51.*;;m 3 T
in terms of the normal breadth of the line. H 8 Titanium
o No. 087 | 3 8 m
. Seor No. g87. . Line about 03 tenth- ! Titaniom
1883 April 6. - metre in bredth, scen | “Pitanium
The general absorption over the nuclous was very considerable, and from sbout, midway between € and B to the limit of the spectrum My over tho spo. . . Alund” 10 tonth-metre
at the red end it was very strongly marked. The selective absorption on the other hand was on the whole mainly confined to the fainter on}mﬁcr :;‘:l(ml . ~un‘x£ in’ breadh, scen only
2 A ; : s ; & . ¢ spot. b s
Jines of the spectrum, often lines not recorded by Angstrom. The spectrum from 4 to I was clurted with the spectroscope in tho direct o coutd mot. e esglved N A over the spot.
position, onc-prism train ; the spectrum below D to the red was c: mined with the spectroscope reversed, two-prism train.  With neither . into lines. - H
dispersion were any reversals or displacements noticed ; the spot scemed to be deep but quiescent. dog1°9 . A “band,” 0°6 tenth-metre ‘8 - Slight
in breadth,. scen only 68 Nickel
over the spot. 56% ..
. Amount ave. Amount 5090 A o
e Flement. of Temarks. e Tement. of Remarks. 5089 Three “bands,” cach o-5 14 .
length. Broadening. Broudening. 5087 . tenth-metre in breadth, 6 von
3086 . seen only over the spot. | 3oog-5* .
Tt N o84 . Linc about o0°3 tenth- | 5006°7 | Iron and titanium
netres. metre in breadth, seen | 5o ‘
3670 B. Much broadened. metres. \ only over e '(!;’ seen jgg:‘z’ fhon Double line.
6603°9 Suat g . H 50837 . Slight 50021 Iron
6573°9 5138°8 Iron 5 . 5082°6 Iron X Soor 2
656271 C. 5138°3% = Lineabouto*3 tenth-metre 3081°9 “ Stight 2 -
6492°3 in breadth, scen only So79°0 Tron i s997°8
g 5136 Tron wndmickel | stigne | e AR Tron 49934 Tron
6449°2 136" von und nicke! Slight ] 5076°4* . Line abouto* 2 tenth-metr 5| I ani
615 5136 - " | Lineabout -3 tenthonre B et oo oty | 458505 | "
61614 in breadth, scen only over the spot. 4984°8 Tron
6140°8 over the spot. So76°0 Iron 4 4983°5 | Tron, nickel, and
6121°3 Calcium 5133 7% . Lincabouto- 2 tenth-melre 5074°2 Tron i h il
61019 Lithium and in breadth, scen only 50718 Tron - Much brodend, o3 | 49827 tiun.
calcium. ; . . g over tho spot. tenth-metre in’ breadth, | 498270 | Lron and sodium
5805°1 Sodtum The D lines. Very ne- | 51331 Iron Slight oven e st pt u
58891 § hulous. 513170 Tron Slight . 50703 .. .. Much broadoncd. o1 | 4979 Thoke
51831 by Nebulous. 51294 . . Line about o2 tenth-ere tenth-motro in breadth, | 1o73-9 ™
51762 in breadth, seen only over the oot | w7 .
5175+7 o . over the spot. Iron Slight priss foon
Si72'2 Magnesium b, Nebulous. 51287 Fitunium Slight ¥ a7 o
51685 | Iron and nickel by, 51268 Tron 1 5064'5 | Tvon and itanium |  Slight | Double line. Tho two | 4g Tron
f”":f“ Tie ? components were not TIron
51669 Tron and 4 s 51233 piron & b separated with the dis- Tron
magnesium. slight. 51201 Titanium . A “hand,” o3 teuth- i persion cuployed Iro
5164°7 Tron 3 metre in breadth, seen 5063°2% . . pihersion employed. ron
51642 Tron + e - Jies metre in breadth, scen Tron
N T'wo of the “bunds” seen R only over the spor e lncs, ench abont o
sigar | firson 1880 Nov: G061 A“band,” 1°0 tenth-metro - - Tonthometvs i breudth,
er 27. readth 170 in  breadth, scel . . - J
s159-6%| tenth-metre. Seen only o wly wver the spot.© only Lon : scen only over the spot.
over the spot. of the“band.” I, there- Tron : I 3
5156 4* . . Two finc lines, scen only fore, the «band” is .. . A“band,” o+ 7 tenthemotro l'r;’"‘ ?
5156° 0% .o . over the spot. really only the  lin in breadtl. seen  onl l'o;| Sl‘!‘("
515672 Nickel . About o°3 tenth-metre in groly broadaned i § o ovor tho sp. ly v Slight
515477 Sodium . breadth over th spot. displuced  towards  the 5035+7% .. . A L, ety .
5153°2 . . Ahout 03 tenth-metre in Dlue by o° 4 tenth-metre. i brendtly, t:wtu‘: ":fntfc fron Slight
51527 | Sodium and copper . Dbreadth over the spot. S5117°8%| 1 Two “bands,” ench o8 R over the «po'n y . }
51514 Tron i ot| f - tonth-metre in breadth. 033-8% . . Lino about o'z tenth 3
51503 Tron Slight Nickel . Much fuinter ove the spol metre in breadth, scon i
514776 Iron Slight . . Linc about o3 tenth- . only over the spot, H
514579 | Iron and nickel 3 metro in brendth, seen Soba-7* . Linc abont o4 tenthe i
51446 .. b - only over the spot. metre in breadth, scen 3
5143 0" . A fine line, seen only over | 5112°5 ' . only over the spo. i i
the spot. 5046° 2% 3 . ron %lithc
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16 OBSERVATIONS OF SPECTRA OF SUN Spors
o Amount Wave- Amount
Wave- Element. o Remarks. e Element. o Remarks.
Tength. Brondening. length. Broadening.
Tenth- Tenth-
metres. metres,
49296 Tron slight 4892°3 . 4
Much broadened.  Each | 48g1°0 Tron i
492770 Tron line about o6 tenth- | 48go°2 Tron i
4924°6 .. metre in breadth, over | 48775 | Iron and ealcium i
the spot. 4875°5 Tron H
4921°4 .. 48727 7% Nickel e
4919°9 Iron 4871°4 Tron 1
4018°3 | Tron 4870.6 Tron i
4916°6 | 4867°7 Cobalt z
491374 | . 486574 Nickel i
4809°5 | Barum 48637 Tron 1 ) )
48960 | . 4860°7 Hydrogen 1 T. Slightly diffused.
|
Spor No. 1027.
1883 Muy 15.

The spot, which was not a large one and which had two nuclei divided by a narrow bridge, showed very strong general absorption over
both nuelei. The sclective absorption ws not remarkable. The bands” were not seen. No twisting, bending, or reversal was noticed
on any line in the neighbonrhood of the & group. The & lines themselves were slightly broadened by about one-fourth, and were at once
ill-defined at their edges and much darker over the spot than on the general disk. Many of the lines in theiv immediate neighbourhood were
similarly affected. The definition was very bad, and observation was constantly interrupted by passing cloud. Two-prism train direct.
Magnifying power 14 Position angle of slit 273°.

1883 May 16.

“The general absorption over the two small nuclci was strongly marked, as it had been on the previous day. No twisting or reversal
was detected. The definition was fair at the time of the of the obscrvations, but as the morning advanced.
"The observations of the less refrangible lines were therefore made under better conditions than those of the more refrangible. Two-prism
train direct. Magnifying power 14. Position angle of slit, g1°
v Amount Amount

Wave- Wave- .
Element. Remarks, Tlement. of Remarks.
length. " Broadening. emarke longth, Trondenlng.
Tenth- “Lenth-
‘metres. metres.
6562°1 Hydrogen C. Scarcely affected. The | 51503 Irou 4
cdges of the line were a | 5147°6 Iron 3
little fuzzy over the | 5145°9 | Iron and nickel 1
spot. 514476 Ai
5895°1 - - ) Si42 2 - )
33951 Sodium 3 The D lincs. Sigees Tron i
. i n Bia1- 3
52601 {Imn and ealeium 4 } E. Double line. 5ia1y i
E . i
51831 Magnestum i by Tron and nickel it
51732 . 1 i
5172°2 Magnesium 1 by .. 4
517172 ron 1 Tron Slight
5168:5 | Iron and nickel + by Tron Slight
5166'9 Tron and 3 by - 1
magnesium. “Titanium
von 4 Tron
Iron L . Three lines, cach about
. L 05 tenth - metre i
Tron ) . breadth, seen only over
Iron i the spot.
Nickel 1 5 .. 1
Sodium } 5112°5 . 3
. 4 Sirg* . . Line about o°3 tenth-
Sodium and } metre in breadth, seen
opper. anly over the spot.
Tron 3 Siiotg* . '

John G. Wolbach Library, Harvard.
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Amount
Wave- Hloment. o - Wave- ) Amount
length. lement, Broathing, Remarks. Ien’;i lement. Broniming Remarks.
Tenthe Tenth- |
metres. metres
5109'9 Tron 503570 Nickel 4
5109°0 50303 1
5107°2 Iron 5029°1 X 1
51051 Copper 502774 Tron 1
51038 . 3 5026°5 Tror i
510273 . 4 5025 0% .. H
Sio1°c* .- . Line about o'z tenth- [ 5023-o¥ '
metre in brendth, soon | o219 3
) only over the spot. 5oz21° i
5008°7 Nickel 3} itani i
ookt Yicke i TIron and titanium 3
5096 4* . . Three  ill-defined | Nickel Slight
5095 3* . each about o | 1
S0g4°2* metre in broadth, scon 501474 | Tron
only over the spot. 5013'3 | Titanium
Sogz'4 . A“band,” 1 -0 tenth-metre | 5o12°5% | ..
in breadlh, seen only [ 50116 Tron
over the spot. So10° 1% ..
5090°5 Iron 1 5009°2% .
5089°5 . . Three “bands,” each 0*8 | 5008-3% ..
50875 o . tenth-metre in breadth, | 5006°7 | Iron and titanium
50855 .. seen only over the spot. | 50056 | Tron
50837 .. Slight 5005°3 | TIron
5082°6 Iron 1 5003'2 | Tron
508270 . 3 Soo2'r | Tron
So7g-0 imn Slight S001°2 |
0780 ron ¥ 8'9 | Titan
5076 4% . . Line about o'z tenth- :336‘? | ]?'fmm
meitre in bl:'emllh, seen | 4993°4 Iron
only over the spot. 4
0760 Tron 4 y ’ b ., i
Sorya, Iron 1 . 4990°5 | Tron and titanium
072 . . Line about o'z tenth- | 4989°6 ..
metre brendth, seen | 49885 Iron
onl 1l . ‘
So71°8% Iron  over the spet Tron
S070° 1* .. i
5068'3 Tron Trom ey ani
5066°5 Tron 1 ron Yery
506334 . : Tron and sodium | | SHght:
50645 | Iron and titanium 3 Double line. The two i
components were not Nickel
separated with the dis- Iron
persion employed. Tron
50632% } . Two “bands,” each about
063 . X I i
Sob-+ ‘. A. o'8 tenthmetro in | 965 Tron Double fine.
brendth secn only over : ..
. the g . Iron
3039°g Iron Slight 959" g%
5058"2% . . Three “bands,” each about [ 4o54-5 -
50555 . . 0’8 tenth-metre  in 4949°5 X
3033 1% o . breadth, seen only over | 49458 Tron
i the spot. 4945°4
g:m y Irn } 494270 Tron
50:3.3 ron i 49336 Barium +
! gy | o '
Soag- . i 4929°6 Tron
Soud s, Iron )X 492770
042 1 .
5041°3 | Tron and calitm i ‘:gi?,;. Tron
50403 Tro 3 4914°8% o
50388 Titanium i 13 o
5038-3 Iron i prndnd Tron
5037°8 Titanium ? oor6 Tron
50359 Titanium 48995 Barium
5033°5 Titanium 4 48910 Tro

GREENWICH OBSERVATIONS, 1883,
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18 OBSERVATIONS OF SPECTRA OF SUN SPOTS

wnajority of the lines hetween 4 and 1 were much brodencd, but the sky clouded over before many of them could be recorded. 'The

“hands,” however, were not noticed. Definition bd, limh hoiling. Two-prism  train direct. Magnifying power 14 Position angle

of «lit 10%

Amount
Wave- Element, At Flement, of Remarks,
lengeth. Broadening. Tiroadening.
Tenth-
ot
480072 Cobalt %
886°8 . 3
18847 Nickel g
883" :
prise Tron Tron Slight ) N
1877°6 | Iron and ealeium Hydrogen Searcely affected. The
872°7% edges of the line were n
hrissd Tron lide fuzzy over the
18706 Iron . spot.
4869°7* 4859°3 Tron )
1869-0% 4854°0 | Tron and nickel i
Sror No. 1056.
1883 June 23. .
The spotshowed very general ; the selective absorption was much morc marked than usual. ‘The great

W Amount Wave- . Amount )
s Tlement. of Jngah, Tlement. Do Remarks.
Tiroadening.
Tenth.
met
Mugnesiom 3 Sig2°2 .. i
Mugnesium i 5141°8 Tron 1
Tron and nickel i 514174 1
Tron and 3 5138°8 Iron 1
magznesium, 5:36'8 | Iron and nickel X
Tro ! 513371 ron 3
Iron ] 51310 T T
Tron i 51287 Titaninm 3
Tron i 51268 ron 5
Tron 51256 . !
Tron and nickel Slight 51245 Iron kN
Slight 51233 Tron i
o rtenth-metrc in breadth, | 512172 Tron i
| scen only over the spot. | 512071 Titanium ki
Sror No. 1062.
1883 June 3o.
. The definition was very bad and the spectrum could not he ily cxamined. € and ¥ over the spot though they

L othar s seomed at times to disuppenr in liko manner, but the spot speetrum was 50
Tho D lines were greatly brondened, purticularly Dy, which was
The & lines scomed only slightly brondened, but were

could not be distinetly scen to be reversed.  Sever
dark and the definition so bad that it was not possible to muke sure of it.
quite 6 tenth-metres in breadth, the chief extension taking plice townrds the blue.

very ill-defined over the spot.

T'wo-priswn train reversed.

1883 July 2.

The spectrum ghowed much selective ubsorption, the numbe
greater than wsual. The “bands” cvidently consisted of groups of fine lines.
exceedingly bad, and nothing could bo douc on the spot although the sun was bright. Towards noon the definition improved, and the
spectrumn from & to ! was exumined with the two-prism train direct. Muguifying power 14, The definition whilst the part from & to ¢
was examined was fuir and often good, but the part from ¢ to I was mupped under much less favourable circumstances, the sun gotting into
huzo again. The portion of the spectrum helow 1D towards the red was exumined with the two-prisim truin reversed. Magnifying power 25.
Position angle of slit 113°*5.

of new lines: which appeared and of old lines brondened being much
The definition in the carly part of the morning was

Center fos
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| Amount Wave . Amount
! Tlement. of Remarks, Lo “, I“' of Remarks,
ength. Broadening.
Tenth-
metres.
6573'9 Iron 1 514272 .
656271 Hydrogen . 5141°8 Tron
lm\‘. the | 514174 .
Uin one | 5139°8% Line ahout o1 tenth-
over the in breadth, seen
only over the spot.
6515 .. 1 Iron 1
6492°3 Calcium 1 . Line abont o°3 tenth-
6168 (,ulcmm 1 metre in breadth, xeen
61614 2 | only over the spot.
6140'8 1 5136°g | Iron and nickel } i
6135 | Iron 1 5136 .. | Line about o3 tenth-
612173 | Caleinm 1 metre i breadth, seen
6io1°g thium and 1 only over the spot.
caleium, 51342 Line “about o2 tenth-
5895°1 Sodinm D, considerably roadened. metre in breadth, scen
58891 Sodium D, about 3*o tenth-metres ouly over the spot.
broader  than  usual. | 51331 Tron
2°0 tenth-metres of this
additional breadth was | 513170 Trou
on the side of the line
towards the blue. 5129°g* Line about o2 tenth-
53159 ’ ronal line 1474 K. metre in breadth, scen
ge was detected only over the spot.
in this line. 51287 Titanium Very
5269 1 Tron The I lines.  Very little slight.
affected. 51268 Tron Very
5183 1 Magnesium 3 1 slight.
51722 Magnesium 1 by S122°2% tenth-
517172 ron - Very much  broadened. dth, secn
0°3 tenth-metre over only over u.u pot.
the spot. 5118° 0% Tw ach 1°0
Two lines cach wontorz | 11870) } tenth- meLrL in breadth,
5170 3% tenth-metre in breadth, | >*'0°° scen ouly over the spot.
5169° 6% } seen  only over the | 5113-5% A “band,” 0°8 tenth-
spot. metre in breadth, scen
5168'5 | Iron and nickel 1 by only over the spot.
5166'9 ron and 1 by Sirncz¥ Line about o°3 tenth-
magnesium, metre in breadtl, scen
51636 Tron B only over the spo.
51647 Tron i Tron 3
5162 8% A““band,” 12 tenth-metre 3
in breadth, seen only . X
over the spot. Copper Slight
Iron 03 tenth-metre in breadth . . A “band,” about 1'o
over the spot. tenth-metre in- breadth,
.. . A “band,” 12 tenth- seen onily over the spot.
metre in breadth, scen | 5og5-3*
only over the spot. 5094 8%
Iron 4 5094 0%
A line about o2 tenth- | 5093+5*
metre in breadth, seon | 509z°2*
- only over the spot. 5091°7*
51552 Nickel 3 500" 1* .. Lines  sliglily  diffiused,
515104 Iron 1 5089 7* seen only over the spot.
51303 Tron i 5089°0* These lines oceupy the
51491 2% . . Line ubout o'z tenth- | 5088°0* place of some of the
metre in breadth, scen “hands” seen first on
N only over the spot. 1880 November 27,
S147°6 Iron } k
5146°5% .. Line about o1 tenth- | 50826 Iron !
metre, in brendth, seen | 508179 .. }
. only over the spot. 5079°0 Iron i
914579 Tron and nickel ¥ 507870 Iron !
5144°6 1 5o74°2 Tron !
S143-1% .. Line about o'1 tenth- | Ho7z-5% . . Line about o'z tenth-

metre in breadth, oeen
only over the spot.

metro in breadth, scon
only over tho spot.

John G. Wolbach Library, Harvard
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OF SPECTRA OF SUN SpoTs

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883,

2/
Amount v, Amount Amount
Wave- " Wave- o . Wave- Cavoe Amount
g Element. Prontning Remarks. lemgth. Tlement. Bronthaing. TRemarks. e Element Bt TRemarks. e bt Element. o Remarks.
- 8 Broadening.
i Tonthe Tenth-
I ) So11°6 Tron 20 In ) e
507178 ron 501176 . . 4942 ron . S
5070°0% . . Line abont o't tenth- | 3o10°4* . o Line about o1 tonth. 49336 Barium H 488477 | Tron and titanium i
metre in breadth, seen m(;h‘u in b}l;cadtl\, seen 19270 }mn H :me Lo ;{
only over the spot. only over the spot. 492572 ron i X i
5068-3 Tron 3 v ! S008+g* .. | Line  about o3 tonth- oe Tron i #877°6 | Tron and caleium i
50565 Tron H ’ metre in breadth, seen 1918°3 Tron i A i
5065° 2% . z Line sbout o'z tenth- only over the spot. 4916°6 . i AN i
metre in breadth, scen | 500677 | Tron and titanium L e ._ i Hras o :
ouly over the spot. 5005°6 Iron % 4907°1 Iron 3 4870°6 Tron 1
5064°5 | Iron and titanium 3 50050 Tron 1 430471 Nickel i 867 Cobalt 1
Lines slightly diffuscd, | 5094°2% . Line about o1 tenth- 4902°6 Tron e heo I b 3
5064°0* secn only over the spot. metre in breadth, scen 1399°5 Barium B e Nickel i
50630* These lines occupy the only over the spot. 4892°3 .. i 86, 3 ieke! i
5061°9* X place of some of the | Sood-z ron 3 #8910 Tron W prripe Tron
5061°1% . o “bands” s ¢ on | Booz'1 ron 3 4890°2 Tron " 360- hon .
1880 November 27. 5o01°2 . iy ) 48884 .. i 480077 Hydrogen F. Ill-dofined over the
3 3000-6* ” ! Line about o1 tenth- 1881 Then 1 | spot.  Not distinctly
. . " " metre in breadth, scen 4886°8 Tron ki 850°3 In seen to be broadencid.
Linos slightly _ difiol, only over the spot. i 4599°3 | o
senonorr e | oom-o } :
place of some of the | 49959 3 1883 July 5.
“bands” scen first on ‘:gf’g_, 3 »
Toen 1880 November 27. et i Line about o't tenti- The definition was very bad, clouds were constantly passing, and the images were very unsteady. A comparison of the speetrum of the
Iron 9 ot i iy spot with the chart made on 1883 July 2 showed that its general character had suffered little or no change. No lines were noticed to he
iy . , only over the spot. revrsed, but two or three appeared much broader than on July 2. ‘The “bands” could not be distinguished, probably on account of the
° Line abont o1 tonthe | 2254 | Teon and daniam i bad definition.  One-prism train direct. Magnifying power 28. Position angle of slit go°.
metre in breadth, scen | 4988°5 ron b — —
only over the spot. 4984°8 Tron ¥ Amount
5045+ 1% . . Line sbout o'4 tenth- | 4983'5 | Irom, nickel, and ¥ Wave- Element. o Remarks
H ' length. " amarks,
metre in breadth, seen sodium. Broadening.
only over the spof. 498270 | Iron and sodium it
5043°5 Tron X 408171 Titanium 1 g
N " Two lines cach o° 1 tenth- | 4979°8 Nickel and 2 Tenth- |
5042°6 . . i e mtres. |
gt metre in breadth, scen titanium. i
4 . . only over the spot. Tron : 63621 Hydrogen . C. Tll-defined  over the
1 Two lines, each about o*1 the spot. Not distinetly
i } . tenth-metre in breadth, seen to be broadencd.
Slight . seen only over the spot. 58951 Sodium by e
g & 5889°1 Sodium i D, No  displacement
3 i noticed on this line, the
Slight = Linc about o2 tenth- broadening sceming sym-
1 melm; in }f;-nndzh, seen 6 I metrical with the linc.
i only over the spot. 52691 ron Slight | E.
N Three lines, cach chout 4 Tron 3 518341 Magnesium 1 by
th-metre  in 1 . T 5172°2 Magnesium b
breaath, sceu only over 5 Iion s 51685 | Tron and nickel i
the spot. 91 Iron = 51669 Iron and 1
6 Tron kA magnesium.
2 Tron T 4867°7 Cobale . More than doubled. Very
: Tron 1 much broader than on
-8 . July 2.
o Two lines, cach o* 1 tenth- | 4963 1% . Lino about o'z tenth- 4860°7 Hydrogen F. Ill-deflned over the
Sozy-2% } . motre in_ breadth, seen metre in breadth, seen spot.  Not distinctly
5023°8 .. only over the spot. only over the spot. seen to he broadened.
50219 3 4961°8 Iron 3 )
o213 Tron I S o lines, each o2 tenth- - e
Bo1g+5 | Tron and titanium | Slight 496034 } . wetre in breadth, scen o
5017°8 .. 3 4998°3 - only over the spol. Spor No. 1144,
50168 Nickel 49569 Iron Slight | e 1883 October 15.
015-6% 9344 o 3 “The nucleus of this spot showed nspectrum which differed in an fmportant degrec from most of those exumined during the last two years.
gg:gig Titantum 13*‘,:; ron i With a very dark, uniformly dark continuons spectrum, the trnces of selective ubsorption in the part of the spectrum between b and I as
So12-5% N ! Line about o1 tenth- | 4049°5 Tron %, shown by the broadening of individual lines were very slight. Many lines on the coutrary were mueh fuiuter over the nucleus, so that the loss
metre in brondil, seen | 4043°7 Trou i of distinetness of muny of the lines was more noticeablo than any in in breadth. 1t, was, however, u very difficult phenomenon to
only over the spot. 2 . i observe satisfactorily, particularly us the images were unsteady and clouds were frequently passing. A husty inspection showed that the lines
quently passing. y insp
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22 OBSERVATIONS OF SPECTRA OF SUN SPOTS AT THE ROYAL ORSERVATORY, GREENWICH, IN THE YEAR 1883. 23
A it
below & prosented mare of their usunl appearanco than the lines botween & and F, i, they were broadened rather than weakened. The Wase- Blement. o Remarks. Wave- ement. Amount
«pands” were scen but were not conspicuous. The penumbra showed very slight absorption of any kind. One prism-train direet, i Broadening. length. Plement. Broasming. Remarks.
Magnifying power 28. Position angle of slit 95°
. Tenth- Tenth-
] metres. I metres.
Amount Amount ron f 899°5 Bari .
Wave- . ' Wave- Flement. o Remarks. I . ) 4899 arium 3 Fainter over the spot
Tength. Flement Froasenn Hema. length. e Broadening. T ron i Displaced towards the red. although  considerably
. - About 0°3 tenth-metre in broadened.
breadth over the spot. | 489170 Tron Fainter over the spot.
Tenth- i 48902 Iron Fainter over the spot.
Tenth- metres. i 488171 Tron .. Fainter over the spot.
metres. - Two bands, each o8 i 487174 Tron ¥ery Much fainter over the spot.
6562 Hydrogen C. Slightly broadened, | 217 } tenth-metre in breadth, . . slight,
562" 1 y It 1ot s())’ Jdark over the 5116+ 0% seon only over tho spot . Veﬁ) ;"}.ﬁf]‘ fainter over +§g§ 6* TIron 1 Fainter over the spot.
50962 spot. 1 . 1
spot ns on the Sun Sog6ea® A'broad “band,” seen only 4919°9 Iron 3 pr Cobal i
58951 Sodium 2 Du. to over the spot 918°3 Tron H 48677 obalt ;
5889° 1 Sodinm 2 D,. [ faint and diffused. | 5og3-8%* .- £pot- 19071 .. Displaced towards the red 48637 ron 1
53159 .. .. The coronal line, 1474 K. | 5ogr-8* . A “band,” about o8 ook 1 Nickel Morh fointon ards gy 48607 Hydrogen . F. Very slightly broadened
Very faint.  Scarcely tenth-metre in breadth, 490276 Tron o Fainter aver tho the spot. but much fainter over
visible. seen only over the spot, v ainter over the spot. N the spot.
5269°1 Tron . E. Il-defined over the | 500 e Three “bands,” each about 4859°3 Tron . Much fainter over the spot.
’ spot. The lines were 5039,8* N 10 tenth-metre in
believed to be slightly | 2507775, - . Dreadth, scen only over
broader and at the same | °°2°'9 . Ath‘t‘- TR Spor No. 1138.
time slightly fainter. 5076° 8% .. - and,”  about 1°0 1883 October 15,
51831 Magnesium by, Somewhat ill-defined. tenth-metre in breadth, ™ ’f'h .
Not noticed to be cither vseen only over the spot. he part of the spot examined was the nucleus nearest the limb. The spectrum was nearly as dark as that of Spot No. but
roa r fainter. . I or) atly broadencd. there was much i i i f y . . . ) N ’
- Mognesium s . h{;);ﬂ/m;ﬁ)}dg’fli:;fslfu\tluetl 50718 ron ! ;’z gmmn 3{1 rond in“ ):ix ;. ::m :; ogl):r.wer evidence of selective ubsorption ns seen in the broadening of particular lines. With the spectroscope reversed, two-
ngs~5 Tron and nickel . by. (Somewhat ill-defined. breadth. ; bb] :I‘h' ex.“ ying powers 56 and 28, the C and F lines were perceived to be reversed, and each displaced about 4 tenth-metre towards
I\T”I: noticed to be | 50645 | Iron and titanium 3 Duc.;y::]e 0::‘3,5 '1;1.0 m; ;ive.-:;lines 1: )xeevaers:lxlft?uk place on the following edge of the n'ucleus examined and extended about } of the distance towards its centre.
51669 m:mnnc:.::dm by ;::n::r broader or mpﬂx;“m Wm‘:r tll?u :v‘: ;mw o P 5 lref. fainter or smudged over the spot, :1\1{ pairs of iron lines 4919°g, 49183, and 4871°4, 4870°6 being specially noted.
si6eea ngnestum. . X o gyt The e \lvxf., observations were made with the one-prism train direct. Magnifying power 28, position angle of slit g5°. The observations
AN 3 A “band?” 170 tenth- line appeared to be dis- were much interrupted by passing cloud.
metre in breadth, seen placed towards the red.
only over the spot. “Two “bands,” each abont Aot
51596 . A “band,” o5 tenth- | 5063 0¥ . . 0'8 tenth-mefre in Wave- Bl . Amount ~
? metre in breadth, seen | 5o61-2% . breadth, seen only over length. fement Brousaing. Remarks.
only over the spot. the spot.
51586 Tron X | 39599 Tron 3
5156° 2% .. . Line o3 tenth-metre in- ao§8'5: bl .. . Five bands,” each about Tel:(hA
breadth, seen only over | 5057°1%| | - . '8 tenthemetre  in metres,
5 5059°9* 656271 Hydrogen : i
N the spot. . eogg‘q* > . breadth, seen only over 5 ydroge: C. Reversed, but no dis-
515572 These two lines weremuch | 5054°3% | | . the spof. ) . placoment noticed.
. broadened so that they | 5052°9*| J . - 5895°1 Sodium i D, Diffused over the
515277 Sodium and were confused together | 50483 .. . Fainter over the spot. B pot.
s copper. ) over the spot. 504779 Iron .. }E“xtﬁ‘ gsve; ﬂzll;a ;mti o3 58891 Sodium 14 D,. Diffused over the
141" . So4a- s .
e o4 Tron i 50442 } tenth-metre in breadth, 58710 . .. Dy ot scen
5136'g | Iron and nickel i So42°8 - : seen only over the spot. 531579 . o Tho covonal line. 1474 K.
5124° 8% . .. Line about o1 tenth- | 5 9 Titanium % No change perceived.
metre in breadth, seen | 5035°5 Titanium ¥ . 5269" 1 1 E.
. only over the spot. 5009 o* . o Line about o- 4 tenth-metre 51831 Magnesium i b
5124°5 Iron Very ) in breadth over the spot. 51722 Magnesium i by
slight. 50032 Tron . Fainter over the spot. 5168'5 | Iron and nickel 1 b,
51233 Tron Very 500271 Tron . Tainter over the spot. 51669 Tron and 3 by
slight. 50012 . . Fuinter over the spot. magnesium,
51201 Titanium Y A “bund,” o'8 tenth- | 4998 9 Titanium bt 48607 Hydrogen . F. Reversed, but no dis-
metre in breadth, scen | 4997°5 i . Fainter over the spot. placement noticed.
only over the spot, lics | 4906°1 .
on the more refrangible | 4993°4 Iron
side of this linc. The | 4990°5 | Tron and titanium &
line seems to coincide | 4988'5 Tron pA
exactly with one cdge | 4984°8 Iron i
of the “band” It | 4977'9 Tron 1
therefore, the “band” is | 4975°9 . 3
really only the line | 49752 .. by
greatly brondencd, it 6 Iron 1
! displaced towards the | 49648 .. +
blue by o* 4 tenth-metre, | 49618 Tron bt
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MorIoNS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS

The “Half-prism was used

Measures of DispLACEMENT of LiNes in the SPECTRA of Stams, 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 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.c., the half of an isosceles
prism, cut by a plane perpendicular to the base,) and a crown prism, cemented on the emergent face, so as to form the
half of a direct-vision prism. With one such half-prism, a dispersion of about 184° from A to H, equivalent to that
produced by four flint prisms of 60°% is obtained ; and with a train of two a dispersion of about 80° equivalent to
that produced by sixteen flint prisms of 60° The dispersions have been inferred from measurements of the distance
between &, and &, as compared with the wave-length measure.

Date, 1583, Number| Reading P Displacement. Widt
Grovnmioh s | o of onet L | diieromeer - "
Siderenl Time. g | Hatt | Postion rjects compared. Readings. Bstimated in Terms [
3 £ |Prisms.| Cirolo. Measured. | of the Breadth of the | Slit.
3 i Comparison Line.
L ° B . :
Jan. 15. 6. 9 | wm 1 5 0657
0648 + o009
s | s » 0659
obag + ooto
’ ’ n 0646
0632 + oo1g
Feb. 16. 7. o x 1 5 o503
) 0423 + o080 1 towards red
7.15 m yy . 0'505
) o427 + o078 1 towards red
7.35 ” ’ ’ 0477
o422 + 0055 } towards red
750 | o | " 0485
0431 + o'oby } towards red
Feb. 16. 8. o by 1 5 Procyon F . . 0433
HE.... . 0343 + o090 1 towards red
8.10 v - vy | Procyon F .ol 0448
HE. e 0336 + oz } towards red
Feb. 16. 8.25 '3 1 5 Pollux I .. 0304
) HE.... N TH — o079 | } towards blue
8.35 . . 5y | PolluxF.....ool000 0239
HE.... . o1t — o2 } towards blue
Feb. 16. 8.45 xn 1 5 | Castor F o711
) HE.. o622 + o'o8g 1 towards red
8.55 | 4, | s » 0697
0652 + 0045 1 towards red
9. 5 n ” s . 0775
. o682 + o093 } towards red
Feb. 16. 9.15 | » | 1 5 . 0651
. 0663 - o'o12
” ” i . o652
. o677 — o025
” ” ’ 0662
X 0654 + o008
I " . 0655
. : | o66r — o006
935 " » " . . 0670
HE. 0646 + o2y

AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883.
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T 1. Ermymyts, and C
in the Year 1883.

MorioNs in the LiNg of Sient, from OBSERVATIONS at the

17 of the with one “half-prism” to 10'4 tenth-met: or 375 miles per second for the & lines,
and to 7°g1 tenth-metres or 3o4 miles per second for the I line; and with two “half-prisms” to 2°1 tenth-metres or
76 miles per second for 4 and to 1°71 tenth-metres or 66 miles per second for F.

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

The slit lies north and south when the reading of the Position-Circle is 5°

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

Barth’s | Goncluded Motion of Star
Motionin |  in Miles per Second. 3
Miles per REMARES.

Second. | Measured. | Tstimated.

Moon in cloud. Spectrum faint. Coincidence apparently perfect.

28
+ 31
+ 43
Definition poor.
+103 | + 142 | + 187
+103 + 136 | + 187
+103 + 66 | + 139
+103 + 63| + 139
Definition good.
+101 4+ 175 | + 261

101 | 4+ 243 | + 382

Definition fair.

+108 | — 350 | — 591
+108 — 636 | — 832
+118 | + 154 | + 365 | Definition good.
+11°8 + 20 + 172 | Star-line not satisfactorily seen.
+11'8 4+ 167 | + 365 Conditions as good as for the first observation.
Coincidence appeared perfect.
— 37
- 77
+ 25
- 18
+ T4

John G. Wolbach Library, Harvard-Smithsonian Center for Astj

5D
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MoTIoNs OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS

At THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883.

27

John G. Wolbach Library, Harvard-Smithsonian Center for

| Xumbe ing | i Earth’s :
Number| Reading Displacement, . i Concluded Motion of St
! i onoluded Motion of Star
Date, 1885, e of ‘ Micrometer | e | Widsh Motionin | i Miles per Second.
.Grecanh g | 1talt. | Posigion | Obiects compared. Readings. simated in Terms °f Miles per REMARKS.
Sidereal Time. 2 | prisms.| Cirel Measured. of the Breadth of the | Slit- Second. )
g |Prisme| el Comparison Linc. Meaured. | Estimated.
4 hom o B B | =
Feb. 23. 6.10 | m | 1 5 | Rigel F'. iz ! Star-line faint, observations difficult.
HE.. o962 + o150 4 towands red | 0'250 +158 + 302 | + 302
6.30 | 4y | 4 », | Rigel 1. 1032 |
Ha 0932 + o100 2 towards red | o250 +15'8 + 149 | + 149
Feb. 23. 6.50 | x | 1 5 | Sirius I 0684 Definition good. Spectrum bright. Though the measures are accordant, the star-line is
¥ 0646 + 0038 3 towards red | o250 41y | 4+ o3| — 18| so difficait to bisect from its brendthand diffused churacter, that the ngreement X:u‘;
7. 0 v s ” 0732 be largely accidental. Repeated and careful dircct comparisons seemed to show an
o672 + ocbo 1 towards red | 0'250 +i1rg + 70| + 78 exceedingly small displacement towards the red.
720 | s | ey ” o731
o690 + o041 3 towards red | 0250 +irg |+ 2| — 18
7.35 | s | as i o691
0691 0000 Coincident, o250 +11'4 + g | = A1y
Feb. 23. 7.55 | x | 1 5 | Procyon F o780 | Star-line well seen.
og..... 0662 + o8 3 towards red | 0250 18 |+ 244 266
85 | 4y | s ,s | Procyon F 0748
HB..... o684 + o064 1 towards red | o250 +18 | 4+ 78 74
J
Feb. 23. 8.20 | x | 1 5 | Pollux F. o828 Star-line very faint, and difficult to sce.
HE...... 0861 — 0033 1 towards blue | o250 +125 | — 226 | — 202
8.30 | 45 | »» s | Pollux . o731
HB... 0832 — o101 2 towards blue | 0'250 +12'5 — 435 | — 432
Feb. 23. 8.40 | M | 1 5 Star-line distinct. Observation: quite story.
+ o075 4 towards red | 0250 + 22 + 208 | + 234
850 | s | | w )
+ o094 2 towards red | o'250 + 22 | + 266 | + 285
Feb. 23. 9. 0 | x | 1 5 Coincidence appeared perfect. Both spectra well defined.
+ o'00b 0250 + 15
| »
+ 0005 o250 + 5
| .
— oon o250 - 3%
| e I’
® — 0007 o250 - 22
915 | 5y | s » o991
©'999 — o008 o250 - 25
Mar. 30. 7.40 M 1 5 o369 | Spectrum steady. Definition good. Direct comparison showed little or no displucement.
0397 — o028 ¥ towards blue | 0'165 +ig2 — 228 | — 2479
7-50 » i » 0345 .
0384 — o039 3 towards blue | 0165 +igz | — 262 | — 249
Mar. 30. 8 10 v | 2 5 279 The star-line with this dispersion is so exceedingly broad and ill-defined that the bisections
og61 + 0318 3 towards red | 0'165 +142 + 66 | + 1103 are necessarily very rough.
. 8.20 i s i 0795 ) .
o883 — o008 2y towards blue | 0'165 +ig2 | — 200 | — 219
830 | b | as | o420 . )
o068 + 0352 Jtowardsred | 0'115 +iz |+ 88 | .19
8.40 | oy | as iy o116 . 3 .
o102 + ooy Coincident | 0’115 tigz | - 183 | = 42
Mar. 30. 8.50 | x | 1 5 o128 ] . -
o098 + oodo L towardsred | 015 +iyz | = o | — 34
90 | 5| 2 o091 . . )
o120 — o031 1 towards blue | o115 gz | = 287 | — 5o
910 | 5y | as I o152 i ’ .
o130 + o0z Coincident | 0’115 tigz | = 136 | — 142
920 |,y | s 2 oz . . )
o145 — 0033 1 towards blwe | o115 +igz | = 243 | — 250
GREENWICHT OBSERVATIONS, 1883, 5 E
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28 MoOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS At THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883, 29

Readi | ) i §
Date, 1883, [fumber| Reading | Displacement. Width Earth’s | Goneluded Motion of Star
Greenwich 5 | o of Objects 4 of Motion in | in Miles per Second.
. . jects compared. ioas, Estimated in Term ) REMARKS.
Sidereal Time. § | Holf | Position Readings. Measured. | of the Breadth of the | Slit Miles per
£ |Prioms.| Circle. ‘omparison Line. Second- | Mopsured, | Estimated.
d b m ° r T r
Mar. 30. 9. 50 » 1 0'228
0186 + o042 & towardsred | o'115 +a72 | — 43| — 64
10. © ’y ’s ”” o182
0133 + oo4g 1 towards red | o115 bz | = 1| — 3y
Mar. 3o. 10. 10 M 2 5 0'g70 Spectrum too faint for the two-prism train to be used with advantage, Definition fair.
0589 + o381 4 towardsred | 0’115 + 172 + 77| + 89 Spectrum steady.
10.20 s | e N 0756
o546 + o210 1 towards red | o115 +i172 | — 35| — 41
Mar. 3o. 10.55 » 1 5 o'ogg Star-line faint and very difficult to bisect.
o240 — o 2 towards blue | 0115 +178 | — 61 | — 538
.15 ”» v N o202
0238 — 0036 } towards blue | o115 +178 | — 289 | — 286
Mar. 30.11.35 M 1 5 | Regulus F.. o808 Definition good. Spectrum steady. Star-line fairly easy to bisect.
HB..... 0706 + o102 4 towardsred | o'115 + 12°3 + 1900 | + 147
wse |, |, vy | Regulus F.. 0838
HE. o742 + o096 } towards red | o115 +123 | + 172 | + 147
Mar. 30.12. 10 n 1 5 0’990 Definition good.
1'009 — o'olg 1 towards blue | o115 - 39 - 19| — 15
12.25 |, > i 0'942
o971 — oozg9 4 towards blue | o115 — 39 | — 50| — 69
Mar. 3o.12.40 | » | 1 5 oogo Star-line well seen. Definition good.
0208 —ons # towards blue | o115 — 34 | — 328 | — 290
1255 |, |, ’ 0068
0204 — 0136 % towards blue | o115 — 34 — 383 | — 326
May 7.14. o n | 1 6 o128 Definition very bad, and bisections therefore by no means satisfactory.
0287 — o159 $ towards blue | o148 + 76 | — 559 | — 565
1415 | L, |, v 013z
o289 — o157 4 towards blue | o148 + 76 | — 553 | — 505
May 7.14.35 M 1 6 o130 Spectrum tremulous. ~ Star-line faint. Definition poor.
o332 — o202 4 towards blue | o148 + 64 | — 678 | — 547
s | ., |, 'y o282
o394 — oz % towards blue | o'148 + 64 | — 4o | — 322
May 15.14.18 | ~ | 1 5 0361 Coincidence appeared perfect.
0367 — 0’006 - 18
2z |, |, ” o190
0200 — o010 - 3o
14.27 ” ” ’ o198
o210 — o012 - 36
14.32 ’ 0 2 0002
o013 — oor1 - 33
May 16.13.30 | u | 1 6 |Pollux¥. 354 Spectrum tremulous. Definition bad. Star-line only seen by glimpses.
HE...... o596 — o242 } towards blue | o205 +agg | — 884 | — 635
1345 | . |, ;5 | Pollux F. 0558
HB... o604 — 0046 } towards blue | o205 + 149 — 289 | — 288
14 5 I ’s o378
0603 — o225 4 towards blue | o205 +149 | — 833 | — 635

John G. Wolbach Library, Harvard-Smithsonian Center forflilktrophysics * Provided by the NASA Astrophysi
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30 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS

|
Number | Reading | Displacement. y
Date, 1883, | e of i . | wiam
Greenwich £ | M | Position | Oblects compared. li‘::;:ln‘:;:r Estimated in ‘Terms S"]‘[
. o H 3 " N it
Sidereal Time. é Prisms.| Gircle. ‘ Measured. ufct:)l; :’)’r::lrtlhﬁf‘ :hu
- -
4 hom ° ‘ r r r
May 16,1425 | m | 1 6 |Moonl..... o511
HpB.... 0500 + oo1t 0205
oo ,» | Moon F. o492
HB.. 0498 — o006 0'205
| 49
. ' . Moon I, 0488
! 0482 + o006 0205
oo | o " 0493
0°486 + o007 0205
v vy i 0484
0492 — 0008 0'205
May 16.15. 20 b 1 6 0425
o492 — o067 1 towards blue | 07205
15.35 »y ’ ’ 0408
0497 — o'089 1 towards blue | 0°205
15. 50 P N ' 0480
0486 — 0006 Coincident 0205
Moy 16.16.20 | m | 1 6 0286
o147 + o139 3 towards red | o205
16. 40 ’ N ” o'220
o150 + o070 } towards red | 0'205
May 16.17. 5 | » | 1 6 o762
0925 — 0163 4 towards blue | 0'205
17.20 v ' ,, 078
0'954 — 0167 4 towards blue | o0'205
May 21.13.30 M 1 6 0272
0402 — 0130 # towards blue | 0175
13.45 ”» ”» s o278
0408 — o130 2 towards blue | 0175
May 21.14. © M 1 6 0678
0708 — o030 0175
» s 1 0698
0’692 + o'006 o175
" » v 0737
0730 + o007 o175
» ”» ” 0'820
0'830 — o'ol0 0175
14,20 » » ” 0796
0782 + oot4 o175
May 21.14. 50 M 1 6 o'z1t
0’190 + o021 J's towards red | o175
May 22.15.25 N 1 10 0354
0340 + oo14 0259
15.27 » » » 0357
0364 — o007 o259
15.3 | 0 | o 2 0’440 ;
0453 — o013 o259
15, 44 » ” ’ 0494
o511 — o017 0259
May 23.13. 41 N 1 6 0897
0'865 + o003z § towards red | 0'145
13,53 | 4y | 4 v o892
o862 + o030 L towards red | o145

John G. Wolbach Library, Harvard-Smithsonian Center for

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883,
Earth’s | Gongluded Motion of Star
Motionin | in Miles per Second.
Mills per REMARKS.
Second | peauured. [ Estimated.
Coincidence appeared perfect.
+ 33
- 18
+ 18
+ 21
... 2'4
Spectrum bright, but tremulous.  Definition poor.
+ 99 — 303 —29'3
99 — 369 — 3472
+ 99 -1y - 99
Spectrum steady. Definition fair.
+ 34 | +388 | +452
4 34 + 179 + 209
Definition very good.
— 63 — 432 — 42'3
— 63 | —a444 | —423
Star-line well seen, measures considered very satisfactory.
+ 95 | —a490 | —457
+ 95 —490 | —457
Coincidence appeated perfect,
- g1
+ 18
+ 21
— 3o
+ 43
Spectrum faint,
+ 95 - 31 - 35
Coincidence appeared perfect. Observations interrupted by clouds.
+ 43
-2
— 40
- 51
Speetrum very tremulous. Star-line dark and fairly well defined.
+17'8 - 81 — 8o
+ 178 - 87 — 8o

rophysics « Provided by the NASA Astrophysics Data System
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MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883,

Namber] Reai Displacement. N
Date, 1883, X m:f g n.,fmg w“:.h
Greenwich H i Objects compared. i Estimated in Terms |

o g | Hoir | Position Jects comp Readings. Measured. | of the Breadth of the | - Slit.
2 |Prims.| Circle. Comparison Line.
4 b om ° r " )
L 14 Regulus F. .. o'g8
Moy 23.14. 5 »n 1 6 € ““s o.goi + 0083  towardsred | 0’145
Regulus F. 0975
14.15 s n ” Hc’éu. "““ o o‘ggz + o073 4 towardsred | o'145
14, 3 6 o052
May 23.14.30 n 1 o016 + 0036 4 towards red | 0’145
0138
14. 40 s ” ” 036 + o102 § towards red | 0’145
.15, 5 6 Urse Majoris F o152
May 23.15. 5 M 1 }1; ..... J 0048 + o104 # towards red | 0'145
X Ursee Majoris F. o122
15.20 |, | oy B”f% o oo + o051 }towardsred | 0’145
X Ui i o1
1840 | oy | s | e Mejoris onde + oog8 Ftowards red | 0145
. Ursee Majoris F. ... o'10!
15.50 | 5, | s SR ER ';Sﬁ Majorls ... 0‘073 + 0036 }towards red | 0145
. 16. 15 6 Arct oo
May 23.16. 1 u 1 I Mgg — o074 4 towards blue | o'145
3 R Arc 0'093
16. 20 ) IR ’ u O,I?B — 0085 } towards blue | o'145
. 16.33 6 o408
May 23.1 » o[ 1 o,§57 + o071 }towards red | o'145
3 ) o370
1640 | 5y | 4 , ool + ooz } towards red | o'145
516, 6 0708
May 23.16. 50 M 1 0%86 + o022 o towardsred | o0'145
16. 55 0756
5 | o » ooz + ooby } towards red | o'145
May 23.17.10 M 1 6 0742
y 23.17 o — o145
» I i 0755 ’
0759 — o004 o145
» ”» s 0754
o754 o000 o145
s 0773
» » s 0'725 + o008 o145
17230 | as | a | s 785
0764 — o'00g o145

May 24.14. 10 M 6 '8

y 2414 1 ot — o127 | 3 towardsblue. | o145
.30 0'845
14. I ” ” o'g;G — 0131 4 towards blue | o145

May 24.15. o M 6 0'g85

y 24 1 oz — o1y | §towardsblue | o145
15. 20 oo
» ” ”» o.lfg — oo71 4 towards blue | 0145

May 24.15. M 1 6 Ophiuchi F ....... o380

Yy 24.15.45 a[‘{ﬂp...”l.. ' og17 — o037 ¥ towards blue | 0145
16. o . ys s> | « Ophiuchi F , . 0353
HB eurrrn.n i o408 - 0'055 4 towards blue | 0'145

John G. Wolbach Library, Harvard-Smithsonian Center for

33
Earth’s | Concluded Motion of Star
Motion in in Miles per Second.
Miles per REMARKS.
Sccond. | Meaured. | Estimated.
+17'8 + 74| + 65
+178 | + 44| + 65
+ 167 R Star-spectrum steadier than that of Regulus, but star-line broader and not so well defined.
+167 | + 143 | + 157
Star-line faint and ill-defined.
+ 96 + 220 + 228
+ 96 | + 59| + 66
+ 96 + 202 + 228
+ 96 | + 13| + 66
Spectrum very bright. Star-line well defined though i
+ 99 | — 324 | — 342 y brigl well defined though rather faint. Spectrum steady.
+ 99 | — 357 | — 342
Spectrum steady and fairly bright. Line dark and broad, a little i
P R ly y brig] ine dark and broad, a little ill-defined at edges.
+ 48 |+ 79 | + 1y
Spectrum very bright and steady, but star-line very difficult to bisect, as i i
— 5 R + oo oty diff‘u!g'd. ig] ly, 'y difficult to bisect, as it was faint and
- 45 + 239 | + 207
Coincidence apparently perfect. Both spectra seen very well.
- 18
- 12
oo
+ 24
- 2y
Measures id fairly satisf . Sp bright but i! Star-line ill-
+108 | — 50y | — 496 | defined and uzsy. 7 ‘ erdine il
+18 | — 516 | — 544
Star-spectrum and line faint. Definition poor.
+ 48 | — 403 | — 389
+ 48 — 264 | — 237
Star-line very diffused. Spectrum faint. Observation dificult.
— 43 | — 69| - 38
— 43 | — 1y | — g9

rophysics ¢ Provided by the NASA Astrophysics Data System
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34 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC ‘OBSERVATIONS

Number| Reading Displacement. Width
Date, xﬁ_ﬂs, " of of Micrometer iatod in T of
Greenvich B | Halt- | Posigon | Obiects compared. Readings. Measurod, | ofthe Brgadth of the | i
Sidereal Time- 2 |Prisms.| Cirele. " | Comparison Line.
=]
a4 hom ° r " )
oa58
May 24.16.20 | m | 1 6 oot — o144 3 towards blue | 0145
442
1630 | 4, | » pée» 4 — o146 # towards blue | 0’145
6 0754
May 24.16.50 an 1 0745 + ooog 0145
o740
”» 3 n o_;‘gé + o004 o145
0738
| o 5 o730 — o001 o145
LR LR iR 0'76’ 145
0748 + o014 o140
. , R o747
1715 | s , ondh — owo0g o145
. 0848
May 28.13.55 | w | 1 10 a0t — o8 3 towards blue | 0105
o856
wio | | | o 020 — o164 2 towards blue | 0'105
Boitis & o7z
Moy 281440 | % | 1| g0 | g oitis cord + oozg ¥ towards red | 0105
5 , Bostis & 000,
45 | .y | o T St e ~ o043 } towards blue | 0105
= Herculis by .
May 28.16.45 n | 1 o e g:‘“" o0 — o116 1 towards blue | o'105
Forculis b, .
oo | | | | et — oog6 | 7 towardsblue | o103
6. " Regulus F. .
May 31.16.18 N 1 10 Hp.o. + 0036 1 towards red | 0'175
17 Spica F .
May 3r.17. 0 | N 1 R — o025 1 towards blue | 0175
oa | o | e » — co18 | 4l towmds blue | 0'175
May 31.17.55 | x | 1 10 — ooi1 | Nearly coincident| 0'175
oz o || o259 — o 3 towards blue | o175
g y 5 o211
May 311845 | x| 1| 1 o281 — oojo | 4 towardsblue | 0178
0208
1850 | 5y | » 0288 — oofo } towards blue | 0175
14 10 067
June r1g10 | x| 1 oghy — o175 } towards blue | o154
o690
14.25 ” ’ ” 0.325 — 0155 4 towards blue | 0’154
14,5 " 10 o292 i
June 1.14.50 1 oria + o080 } towards red | 0’154
5.5 | , , o294
' R o208 + o086 } towards red | o154

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883,

85
Earth's | Goncluded Motion of Star
Motionin | in Miles per Second.
Miles per | . REMARKS.
Seond: | peasured. | Estimated.
S N Spectrum bright but very tremulous. Definition poor.
— 55 | — 388 | — 371
- Coincidence appeared perfect. Both spectra seen very well.
+ 12
- 03
+ 43
- 2y
+108 — 664 | — 685 Measures considered very satisfactory. Star-line well defined.
+ 108 — 724 | — 685
Star-spectrum very faint. Star-lines onl; ght at intervals. Di vi
+ 8o R . ar r;smaﬂ. ry ines only caught at rare intervals. Displacement evidently
+ 89 | — 250 | — 329
Measures not wholly satisfactory, as the b, line could not be clearly isolated.
— 18 | — 417 | — 395
— 18 | — 342 | — 478
b5 | — 66| — o Star very low and spectrum somewhat faint.
+133 | — 209 | — 238
+133 | — 188 | — 21y
Spectrum faint. ~Star-line very well seen at times.
+ 67 — 1000 | — 67
Star-line much better seen than in the first observation.
+ 67 | — 416 | — 487
— 47 | — 166 | — 163
— 47 | — 196 | — 163
Spectrum bright, star-line not very distinet.
+ 102 — 633 | — 556
+102 | — 573 | — 556
Spectrum faint, but star-line dark and distinct.
+134 | + 109 | + ¢3
+ 134 + 127 | + 93

John G. Wolbach Library, Harvard-Smithsonian Ce

GrEENWICH OBSERVATIONS, 1883,
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36 MorioNS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
Date, 1883, uber) Rendiog ioromets i ian
Greenwich gl o Objects compared. Mierometer Estimated in Terms | ©f
Sidecenl Time. E Half- | Position Readings. Measured. of the Breadth of the | ~Slit.
& |edma. cite Comparison Line.
4 b m ° ’ i )
15, Urse Majoris F.... o237
June 1.15.35 w1 10 E{ ﬂrsm njoris : A + oora } towards red | o'154
. 025
5.5 | | | 1 o + oorg Jtowardsred | 0154
0413
June 4.15.15 | m | 1 10 ke — o107 | fptowards blue | o150
+388
15.30 | 4, | 4 ”» 308 — o080 1 towards blue | o150
0286
June 4. 15.55 w1 10 o84 _ o0z Coincident | o'150
352
16.20 | ,, | o, ”» 2,317 — 0035 } towards blue | o150
June 6. x o078
1 10 cor3 — o3z o150
o061
oo ” e — o002 o150
0669
no| e " oe6e S o150
o741
wo| o »”» o,;‘zs + 0005 o150
’ ’ o744
| o , ot — o008 o150
o1
June 8.18.25 | N | 1 10 ] — oy 2 towards blue | o'123
0262
18.30 ” ” " May ot o370 — o108 1 towards blue | o123
. 16. Arecty b, .. 0461
Juwergi6.30 | x| 1| a0 | Astorus by cl ol — o178 | §towardsblue | o125
: Arctaras b, .. .. 0530 .
16. 24 . ” ” M“;‘ ‘““s n o 0640 — o110 2 towards blue | o'125
. 16, N o‘701 P
June 14. 16. 44 1 10 o.;°4 — 0'003 Coincident o125
3 ) o618
16.48 ’ ”» ” o621 — o003 Coincident | 0125
.17, N 0186
June 14.17. 47 1 10 o'23y — o048 & towards blue | 0125
85 | | o323
o183 + o140 } towards red | 0’125
. 26 ) ’ o568
18. 20 » s ” Mo o497 + ooyt 4 towardsred | 0’125
. 18. Arcturus F . 088
June 26.18. 5 | X 1 to | frourus . P — o053 1 towards blue | o'075
10. 10 3y iR iRl o883
0932 — 0'049 } towards blue | 0075
7y 5 88 s
June 26. 18. 28 1 10 0,942 — 085 1 towards blue | 0075
1835 | 5 | | a o858 -
0957 — o'ogg } towards blue | o075

John G. Wolbach Library, Harvard-Smithsonian Center fc

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883, 37
Eorth's | Goneluded Motion of Star
Motionin | in Miles per Second.
Miles per REMARKS.
Second | Measured. | Estimated.
Spectrum fairly bright. ~Star-line fairly distinct, ittle i 2
U B octeum il f‘;}:my e ly distinct, but a little ill-defined at cdges. Measures
— 22 + 262 | + 249
ware | sea | — 55 Star-spectrum bright and steady, but star-lines not very well defined.
+120 | — 420 | — 481
Star-line very difficult to see.
+100 | — 108 | — 100
+100 - 231 | — 306
- 120
— o8
- 3o
+ 19
- 3o
Sky hazy. i ith di
- I y hazy. Spectrum not very bright. Measures made with difficulty,
+126 — 531 | — 482
+134 | — 802 | — 782
+134 — 547 | — 522
- "
- 1
o P A doubtful measure, Spectrum bright, but star-line diffused and difficult to bisect.
— 84 + 610 | + 516
— 84 | + 350 | + 343
Star-line distinct and readily bisected.
+146 — 307 | = 306
+146 | — 295 | — 30
- 13 — 154 | — 147
- 113 — 288 | — 308

strophysics « Provided by the NASA Astrophysics Data System
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38 MorIoNs OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
iy ispls 3
Date, 1883, Number| Reading ) Displacement. Width
Greenwich 5 of o Objects compared Micrometer ‘Estimated in Terms |
Sidereal Time. E | Haif- | Position Rendings. Measured, | of the Breadth of the | Siit.
% Prisms. | Circle. Comparison Line.
i hom o B . .
Junez6.1g. o | x | 1 10 | MoouF. 0200 -
HB.. 0199 + o001 Coincident o075
19- 4 s 5 by | Moon F.. o181 ) s
HB ... o196 — o015 Coincident | 0075
July  4.17.30 w | 1 10 | Arctarus by... 0382
v ey P o218 — o164 | §towardsblue | 0155
17. s s , Arcturus b, 0255
[l I C Mgy o208 — o047 | 4 towardsblue | 0155
18. o N N Arcturus b, . 0274
A R . b3 — 0086 | }towards blue | 0155
Jul, .19, © M 1 10
yowe + 0026 Py towards red | 0155
19-15 ”» » ’
+ o057 1 towards red | 0155
Jul, . 10. 45 34 1 10 1022
v oaled o989 — 0033 Jy towards blue | 0’155
20. 5 s 1°03
S ’ o — o023 | i towards blue | 0'155
July 4.20.25 | a | 1 10 0953
Vo o‘ggz — o1 } towards blue | 0155
20.35 | 4, | a» . 1030
0'go8 — o122 4 towards red | 0'155
July 4 715 | m | 1 10 o448
v 0‘39 + oot 0155
, , o441
T ” o452 + oont 0155
0472
A R o472 0000 0155
, 0468
A R oiss + o020 0155
, o464
A R o473 + 000y 0155
July 5.18. 2 | N 1 10 373
o470 — o097 } towards blue | 0'125
18. 7 ” » " 0339
0480 — ogr 4 towards blue | 0’125
July 5.18.59 | X 1 10 o820
o'goo — o080 } towards blue | 0125
. 19. 0814
EER N B B 0950 — 0136 | g towards blue | 0125
July 5.19.47 | N 1 10 o650
s 0'769 — o119 } towards blue | 0'125
19.5. o514
En B B R 709 — o1g5 § towards blue | 0'125
20. 8 s ” ” 0848
0'923 — o075 } towards blue | 0’125
July 5.20.34 | N 1 10 0050
o252 — 0'202 § towards blue | 0'125
20.40 s o189 :
R T ! o347 — 158 | 4 towards blue | 0125

John G. Wolbach Library, Harvard-Smithsonian Cent

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883.

39
Farh's | Goneluded Motion of Star
Motionin |  in Miles per Second.
Miles per REMARKS.
Second: | Measured, | Estimated.
|
+ 03
— 6
+ 150 — 66 ‘ e Spectrum tremulous.  Star-line very well seen at times, but not steadily visible,
+150 | —327 | —360
+150 | —473 | —501
Definition fair.
+ 13 | + 84 | + g2
+ 13 + 201 + 197
PR B Star-lines very difficult to see, Definition poor.
- 63 | — 23 | — 42
= 69 | =0 | gy | Sterines fuint and racher haxd 1 see. Definition poor.
— 69 | =389 | —456
+ 41
+ 41
oo
+ 75
+ 34
+151 | =515 | —554
+151 | —680 | — 6oy
. i — s Star-line very faint and ill-defined.
+131 | —641 | —586
Star-line fuzzy.
— 68 | —3rg | —335 4
— 68 | —664 | —688
- 68 - 213 — 234
— 8 —6go 68 Spectrum bright. Star-line distinct and sharp.
- 78 - 51’5 — 527

Astrophysics + Provided by the NASA Astrophysics Data System
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40

MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS

Number| Readi Displacement. N
Date, 1883, mber] fenng Micrometer e
Greenwich 5 | " Objects compared. . Estimated in Terms |

Sidonsl Time. E | Half- | Position Readings. Measured. | of the Breadth of the | Slit
£ |prisms. ircle Comparison Line.
4 b m ° * N '
% R 0282
July 6.16.25 M 1 10 Argc‘urljua b o4t — o159 2 towards blue | 0’195
rus b, . o242
16.35 | . | » Argc‘u‘".“_s“- osed — 0156 | § towards blue | 0195
o312
A4S | e | | | tens b 03g2 — o080 | }towardsblue | or1g5
: . o230
Juy 617.5 | x| 2 10 A‘gc]“_“'“‘sf':' il — g8 | i towards blue | o195
o298
17220 | o, |, ’ ﬁfgﬂ‘ﬁ“"""si"'-_-_ p — o369 1 towards blue | 0195
0'581
July 6.17.45 a 1 10 o408 + 0083 1 towards red | o195
oo | | . 0654 2 .
o521 + 0133 % towards red | 0195
s &, 0495
July 6.18.15 | w | 1 10 fg‘*f‘f‘f_f.} o8, — ooz | Atowardsblue | o195
s 5, 046
18. 30 ”» ”» | B H]eArc\lhs ’ oésé — onb 4 towards blue | 0'195
is &, . o525
July 6.18.55 ¥ | 1 10 | ¢ Herculis &, o541 — o016 Coincident | 0’195
0446
19. 10 » ”» 2 Mgy o 035 — o079 4 towards blue | o195
. o173
Juy 7. x| 1 10 oary — ooby 0'195
N T oo 195
o180 0000 o9
| » o7t 195
o179 — o008 o9
EEl EE) LRl o202 *
0213 — ooil 0195
‘191
| o » Pt — sorr o195
o310
July g9.17.50 | m | 1 10 o422 — o1z } towards blue | 0200
032,
8.5 || e — og5 | } towards blue | o200
0642
July 13.17.25 u 1 10 0,7;3 — o131 3 towards blue | 0'143
. . o652
1740 | 45 | as n o780 — o128 § towards blue | 0143
ly 13.17. 5 n Moon F . . o215
July 13.17.50 1 o HE.. o215 0000 o143
F.... . 0’196
oo ss | Moon : p:H — ooro o143
. 0252
T n : Gato + o003 o143
, i 0248
| o ”» : piant + ooy o143
. 0252
” ’ ”» i o246 + 0006 0’143

John G. Wolbach Library, Harvard-Smithsonian Center

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883,

4
Earth's | Gongluded Motion of Star
Motion in in Miles per Second.
Miles per REMARKS.
Second: | Mengured. | Etimated.
]
Spectrum tremulous. it i
. g8 R pe ulous.  Definition fair.
+ 151 —-737 — 714
+151 | —451 | — 503
+151 | —463 | — 503
5T | — 433 | — 44y
Star-line faint and difficult i i i i
4150 P and difficult to bisect, but better seen than is usual in stars of this type.
+ 130 =+ 369 + 433
Star-line better seen than usual for this star, i i i i i
oo | e | =y | o bottr s s star, in which the lines aro peculiarly faint and
+ 92 — 52:7 — 561
Star-lines difficult to bisect.
+ 74| =13y | - 74
+ 74 - 371 — 426
— 203
oo
— 3o
— 41
- 41
Spectrum tremulous and watery. Star-lines hat di i
+ 15 —5a ~ 53 oiram (remulous snd wat y. somew] ifficult to bisect. They were,
+152 | —50g | — 543
b155 | —s5n | g0 Spectrum tremulous. ~Star-line not very well seen.
+ 153 — 542 — 407
oo
- 3o
+ o9
+ 12
+ 18

strophysics + Provided by the NASA Astrophysics Data System
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42 MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
i Displacement. .
Date, 1883, N“:'fh" K':‘;“‘“ Width
Greenwich H . Objects compared. N Estimated in Terms | °F
‘ i g | Half- | Position Readings. of the Breadth of the| Slit.
Sidereal Time. % prisms.| Cisole. Measured. Comparison Line.
d h m ©° r T T
ly 13.18.25 Ursee Majoris F ... 018,
July 18,182 L B I - et s + o002 Coincident | 0'143
8
Rkt BELIN B B — ooo4 Coincident | 0'143
ly 13.18. 5
July 181850 | w1 e + ooz I towards red | 0'143
8.55
' | o » + o032 1 towards red | 0143
July 13.19. ©
v 1319 w|t ' + 0035 ) towards red | 0'143
. 5
19 1 ” " + o028 1 towards red | 0’143
July 13.19.15 Urse Majoris F. ... 0323
fuly 13.19. 15 M 1 1o gH r ) ” 0200 + o123 4 towards red | 0'143
19. 20 0'292
9 T T e + oogt 2 towards red | 0143
July 13.19.45 10 o175
yaseds | w1 o3 + o040 3 towards red | 0143
20. © ool
T T ook — on8 4 towards blue | 0'143
July 17.19. 8 1z |Arcturus F ... o8
v " ! HB..oovvun 1'0.732 — 0153 % towards blue | 0'175
19.16 Arcturus F .. o'g30
9 T T o9%e o128 | }towardsblue | 075
July 171941 | x | 1 12 o431
’ 0478 — o047 o175
19.46 s , o574
e L 0566 + o008 0175
July 191819 | x | 1 1 0296
0272 + o024 0145
18.15 s o234
” ’ ” o278 — oo4t o145
18. 24 N 0’335
[ T o370 — o035 o145
837 | | 0| o380
0'405 — o025 0145
July 19.19. 9 | ~ | 1 1 0399
v et o485 — o086 § towards blue | 0145
19.16 » » " 0208
o349 — gt § towards blue | 0145
July 19.19.33 | ~ | 1 " 383
0362 4+ ooz1  |Nearly coincident | 0145
19. 44 o140
o o ” oty + o123 2 towards red | 0'145
19.50 , 0098
v " o040 + 0058 } towards red | 0'145
July 26.19. 30 N 1 10 o'g50
. 1°006 — 0056 4 towards blue | 0175
19.37 ”» ’ » E 0883
. o'g70 — o087 } towards blue | 0'175

John G. Wolbach Library, Harvard-Smithsonian Cente

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YFAR 1883,

43
Earth's | Goneluded Motion of Star
Motionin | in Miles per Second.
Miles per REMARKS.
Second. | yeopured, | Estimated.
+ 56 . _ s Spectrum tremulous. Star-line fairly defined.
+ 56 | — 44| — 56
R o8 | + 53 Spectrum tremulous.  Star-line fairly defined.
+ 74 | + 23| 4+ 53
S R Definition good. Spectrum fairly bright.
+ 75| 4+ 1o + 52
R R Definition good. Spectrum fairly bright.
+ 78 | + 198 | 4227
§ Observations not id isf i i
+ 98 |+ 28| 4 34 | novor seon distinotly. o by cloud.  Star-ine
+ 93 | — 451 | —499
+ 153 | — 618 | —621 Spectrum very tremulous. Star.line faint.
+ 153 | — 542 | —543
— 143
+ 4
. Observed through thin cloud. F line distinetly and easily measured.
— 134 .
e No cloud now over the Moon, but there is a white haze prevalent.
-— 7-6
Star-line b i i
+ vo| - ave| —sge ine broad, and somewhat difficult to bisect. Sky hazy.
+ 19 | — 447 | —501
Star-line broad and distinet.
o | 4 g + o8 and distinct,
— o8 | 4 382 | +393
— o8 | + 184 | +200
+ 29 | — 199 | —22%
+ 29 | — 293 — 324

GREENWICH OBSERVATIONS, 1883,
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44 MoTIoNs OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS AT THE ROYAL OBSERVATORY, GREENWICH, I¥ THE YEAR 1883
’ ’ d 45
| . |
Date, 1883, N“;h" Mﬂfm“ I Displacement. \ wﬁm‘ ,\:,:::'m O N parion, o Star
e ; of of | i Miles per Second.
Greenwich § ” Objects compared. Micrometer Estimatéd in T of Mil
SiaiTan, | £ |2 | R, | ot | o B | S il e BEMARES
g |priems| Cinle. | ‘Comparison Line. Seoond. | rercured. | Eetimated,
anm o | x B .
July 26. 20. 2: N |1 10 | aAquils F. 0968 e g .
ly 7 & P o933 + o015 Coincident o175 4 oo | 4 36 e Star-line faint and ill-defined at edges.
20,33 | 4y | s . 1°031
0997 + o034 Yy towardsred | 0’175 + 10 + 93 + 108
July 26.21.26 N 1 10 o037 . 3 -
Y ooor + 0036 Jo towards red | 0175 125 43y + g Star-line faint and difficult to bisect.
21.55 P S Vs oo1g
0'048 — o034 5 towards blue -+ o175 —12'5 + 22 + o7
22. 1 I ” ’ 0026 -
0023 + 0003 Coincident 0175 — 125 + 134 + 125
July 26.22.20 | X 1 10 0068
0086 — o018 0175 — 55
22.26 ve ,, s o410
0400 + ooto o175 + 3o
Aug. 3.z0.10 M| 1 10 0616
o363 + o051 }towards red | 01151 + 30 | +125 | +1rg
20,25 | 4y | s s | eAquile FLL.. o642 |
HBeuernnn | o + oobg 3 towards red | o151 + 30 | 4180 | +149
Aug. 3.20.40 | M 1 10 o097 N -
& # o2ty —ouzz | 4 towardsblue | o151 b 3o | Cro | —apy | STOCtOm fint. Staviine illdefined.  Messares very poor indeed.
20. 50 EE} iR ’y o1z
o213 — o101 4 towards blue | o'151 + 39 | —346 | —238
|
Aug. 13.18.45 | M 1 10 o877 line fu
4 o ort — o1t 3 towards blue | ovog5 136 53y P, Star-line faint. Spectrum tremulous.
19- 0 | s | oy ” 0935
Tors — o086 } towards blue | o'og5 +136 | —397 | —385
Aug. 13.19.35 | ™ 1 10 o532
o540 — o008 o095 - 2y
19 40 ” " »» o580
o572 + 0008 o095 + 24
19.45 5 » » o559
0538 + o021 0'095 + 64
Aug. 13.20. 5 | x 1 10 |« Corone Borealis F.. 0768
0635 + 0133 4 towards red | 0'095 6 +aps + 8 Spectrum very tremulous.
20.20 | » " 0692 X
| o618 + o074 4 towards red | o005 +126 | + o9 | +123
Aug. 13. 20.55 M 1 10 0632 . A
g \‘ st + oon L towards red | o'0g5 R R Observation much interrupted by cloud, and therefore somewhat uncortain,
20200 | sy | 4 | e 628
| o634 — 0006 Coincident o095 + 59 | — g7 | = 59
Aug 141852 | N~ | 1 | 1o 0357 ’ —— -
g. 14- o51h o162 4 towards blue | o115 b 51 | —ses | —srg Spectrum tremulous. High wind. Clouds passing.
19- 4 s n s 404
! i ’ o547 — o143 } towards blue | 0115 52 | —486 | —5ig
Aug. 14.19.26 | N 1 10 o230
0261 — o031 o115 - 94
19. 30 I ” 0 0307
H 0284 + 0023 o115 + 70
| |

John G. Wolbach Library, Harvard-Smithsonian Center
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46 MoOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883, 47
Date, 188, Number| Rending Displacement. | wiaem Earth’s | Goncluded Motion of Star
G,. 1 3" e of Micrometer of Motionin | in Miles per Second.
reenicl - 5 - Objects compared. ings Estimated in Terms ) Miles per REMARKS.
Sidereal Time. £ | Haf- | Position Reodings Measured. | of the Breadth of the | Siit. o n"l‘ e —
£ |Prioms.| Circle. ‘omparison Line. | ccond: | Measured. | Estimated.
d h m ° T T N
ile F o100 Spe i oo P
Aug. 14.20. 7 N 1 10 z} IA;\{I{@ F - o _ worz Coincident o115 + 5o i ~ 8o Spectrum faint and tremulous. ~ Star-line broad but indistinet.
ile F ... 0’031 -
2012 BN ” KHA;'}'TT - o133 — o102 } towards blue |0'115 + 8o | —3g0 | —ar
|
Aug. 16.18.52 | x| 1 10 | Moon F o209 ‘ o126 |
18.. o300 — oot o126 — o3
18.56 R s | Moon F o304 )
HB.. 0323 — o'o1g o126 - 58
<. 3. E int.  Star-line di i
Aug. 16.20-59 | v | 1 1o el 4+ o2z | Nearly coincident o126 R R Spectrum faint.  Star-line difficult to bisect,
223 |, | . o816 ' .
0'854 — 0038 \ly towards blue | o126 — 8o — 36 — 28
o . - o075 tar-li int.
Aug. 21.19. 20 N 1 1”2 o‘gs)g ~ oo 4 towards blue | o125 - e g Star-line faint.
19.24 . »s s o782 3 r 125
o848 — o6 3 towards blue | o012 4125 | —478 | — 496
a Majoris F... 176 ; ine very disth
Aug. 21.19.58 N 1 12 A Urs-u‘: J nJom " mgo + o176 1 towards red | 0’125 oo | 4535 | 4556 Spectrum bright. Star-line very distinct but somewhat broad.
2.3 | ,, Ursw Majoris F. . 71
» 2 | Majoria .. o906 + o075 4 towards red | 0125 oo | 4531 | 4556
Aug. 21.21.35 N 1 12 ¢ Urse Majoris F' ..., o650 Star-line very distinct.
& o554 + o096 } towards red | o125 + 16 | +a275 + 262 Y
21. 40 »» vy 5 o618 N .
o540 + o078 4 towards red o125 + 16 + 221 + 206
Aug. 21.22.31 ~ 1 12 0'220
¢ 0231 — o011 o125 — 33
22,35 - s 0243
»” : P — ooy o125 — 43
22. 3, f 2 ,, 0234
9 | S — oooh o125 -
22.42 . . 0285
e ” o300 - oois o125 o
g. 23.20. ~ 12 0369 Star-li
Aug 0. 47 1 oy — oog7 } towards blue | o125 + 6 — 357 . tar-line broad and fuzzy.
20.50 |, | s " 0363 125
o7z — otog } towards blue | o'12 + 62 | —393 | —33y
0186 ——— -
Aug. 23.21.10 N 1 12 o248 _ ooz 1 towards blue | o125 + 7o . 260 Star-line fairly distinct. Spectram bright.
o241
21,21 N ” ” o-z;B — 0037 i towards blue |o125 + 79 — 192 — 188
. 22, . og . r-line fai i
Aug.23.22. 8 | ~ | 1 1 \ o o | Neurly coimeident o125 b | b oos | 4 g | Sorline Bint and only seen by glinpcs
. o1t
22.18 , 2 ” “ voz1 — o010 Coincident o125 — 62 + 32 + 62
g, 23.22. Andromedw F . ... .| o213 S - —
Aug.23.22.56 | ~ | 1 12| gAndromeda F...... o — wopo J towards blue | o125 S S Speotrum bright. ~ Star-line fairly well seen.
3 s Andromedm F .. o173
23. 6 . ”» CH s ¢ a-szs — 0153 2 towards blue | o125 — 108 —357 | —32

John G. Wolbach Library, Harvard-Smithsonian Cente;
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48 MoOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS
ber| Readi Displacement. y
Date, 1883, N"‘: eof al Wlﬂrlh
Greenwich H - Objects compared. . Estimated in Terms |
Sidereal Time. § | D | Potion Toadings: Measured, | of the Brendth of the | Slit.
§ |Priems.| Circle. Comparison Line.
d h m o * T T
Aug. 23.23.23 N 10 o118
& ! o112 + o0'006 o125
23.2 s v, 'y 0'g58
SR o8 — o025 o125
Aug. 24.19. 45 6 0203
v 2104 | ) 1 o357 — o154 4 towards blue | 0'162
20. " » n o675
° ! o739 — ooby | f towards blue | o162
Aug. 25. » | 1 6 o091
o082 + o009 o162
, s 0695
! ” ! 0691 + o'co4 o162
1 ” 2 0688
0'704 — o016 o162
, , o091
’ ” ! 0’088 + 0003 0162
Sept.18.21.12 | N | 1 6 o679
® o728 — o049 % towards blue | 0’145
21. 20 " »» ” 0676
o730 — oob4 } towards blue | 0145
Sept. 18.21. 50 N 1 6 0892
P o'g?3 — oozt | Nearly coincident | 0145
21.5; , s , 0927 L.
R ’ 0934 _ ooy | Nearly coincident | o'145
Sept. 18.22.2 ~ 1 6 79
g * o810 — o013 0145
22.28 s ”» ”» o8ig
o822 — 0'003 0145
Sept. 18.23.17 ~ 1 6 o469
o402 + 0067 3 towardsred | 0’145
23.25 ” ” m 0471
0423 + o048 1 towardsred | 0'145
Sept.20.22. 1 | N 1 6 0076
o174 — o098 4 towards blne | o175
22.10 . ’ ” 0005
o160 — o155 3 towards blue | 0175
22.18 ’s . ” 0'063
0205 — o142 § towards blue | 0175
. Sept. 20. 22. 53 N 1 6 0717
0698 + oorg o175
23. o » " » o750 -
0763 — o013 o175
Sept.20. 0.46 | N 1 6 | Fomalhaut F. o141
HB.uor.nn. o260 — o11g 3 towards blue | 0175
Oct. 13.21.50 ¥ 1 5 o300
o309 — o009 o132
2055 |, | » o311
o279 + o032 o132
22 0 ”» » " 0291
0307 — oo16 0132

John G. Wolbach Library, Harvard-Smithsonian Cent

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883, 49

ot | S ot o s
Miles per REMARKS,
Second: | Measured. | Estimated.

+ 18

- 76
Frro | = 8gu | rgg | ey ees ety T s pspmulous and te AR A
fiwo | = apo | — yon placement was, however, unmistakably towards the blue, ’

45
+ 2'0
80

+ 15
+ 82 | — 231 | — 231
+ 8z | — 246 | — 231
trsn | = 195 | — 1 Spectrum bright. ~Star-line ill-defined.
+131 | — 152 | — 131

— 4o

- o9

Sky somewhat hazy.
+167 [+ 37 | + 12
+167 | — 21 | — 39
. 85 — 31| = srg Spectrum very steady, and star-line distinct.
+ 83 | — 554 | — 575
+ 83 | — 517 | — 452
Moon shining through cloud.

+ 58

- 4o
T D A::;y tﬁ:;':lm'ul measure. Star spectrum faint, and star-line only seen indistinctly now

- 2y

+ 97

- 49
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50 MoOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC (OBSERVATIONS
AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883, 51
[Number| Reading Displacement. ) -
e, 8 e e Mierometer | Vi sty | Concludea Motion o Star
reenwi 5 L Objects compared. i ‘Estimated in Terms | St in Miles per Second.
" i £ | Haf | Position Readings. Measured. | of the Breadth of the | i
Siderent Time: | £ | prgma.| - Circl. Measured | Gomparison Line, | ' Mitesper . REMARKS,
0| Mensured. | Estimated.
d h m ° ? r r
Oct. 13.22.25 ™ 1 5 0'5? + . ds vod 3 |
0452 o129 $ towards re o132 Spectrum faint from mist. res di
22. 40 » ’ ”” 0469 + 159 + 233 + 199 rom mist. Measures difficult.
0456 + o013 iy towards red | 01132
+ 159 | —11rg | — 105
Oct. 13.23. © u 1 5 O'ggl 1 towards blue *| 013
po — oogo 4 towards blue *| 0’132 Mist rising. Spectrum very faint. M i oble |
23.15 ) 058 + 83| —356 | — 352 ising.  Spectrum very faint. Moon near and bright. Atmospheric bands trouble-
’ ” ” o700 — on1z 4 towards blue | o132 some.  Measures difficalt.
+ 83 | —423 | — 44
Oct. 17. o.10 | » | 1 5 o'xsg . . towards bl N
o171 — ooz 5 towards blue | 0'137 Mensure: ; N R
.20 n ” s o128 + o9y | =g | — 146 ures considered very satisfactory.
o180 — o5z 1 towards blue | 0137
+ 94| —252 | — 268
Oct. 17. 0.30 | » | 1 5 o177 -
o180 — o003 Coincident 0137 y Star-line not very well seen.
o4 | | | o377 S B R
0475 — o098 } towards blue | o137
o.50 | » °'3§3 s bl % | =32 | — 296
468 — o8, towards blue | o'13; " i .
o o EY 0137 + s . — 296 Star-line seen a little better than in the first observation.
Oct.  17. ©0.55 w | 1 5 o020
o030 o137
Lo | o v 0987 — 3o
1015 o137
L3 i 0999 - 85
o998 + oot 0137
L6 | o n 1°005 + o3
0’908 + o007 0137
Lo |, n » o989 + 2
0997 — o008 o137
— 2y
Oct. 17. 1.20 x| 1 5 378 —
o220 + 0158 + towards red | 0137 Definition poor.
1.30 ”» ”» " 0399 — 18| +608 | + 651
o225 + o174 1 towards red | 0137
— 128 | +656 | + 651
Oct. 22.22. 43 M 1 5 o307
o178 + o129 4§ towards red | 0137 Observation not considered satisfactory.
22,58 3y ’ ’ o'201 + 162 + 230 + 186
0188 + o013 5 towards red | 0137 .| Observation considered good.
23. 5 e " s o160 + 162 — 122 - 110
0168 — o008 Coincident 013 | | Observati i
7 + 62 | =136 | — 16 ion considered somewhat doubtful.
Oct. 22.23.45 | » | 1 5 o169 d
o'280 — o111 2 towards blue | o137 | Spectrum faint. Star-line very difficult to observe,
+ 77 — 414 — 391
Nov. 6. 3.23 N 1 5 o‘gﬁ6
0657 + o099 } towards red | o122 Mensures very unsatisfactory. Sky hazy.
3.36 oo | o0 " o710 — 101 | 4402 | + 398 Y Y. Sky hazy.
o6og + o101 } towards red | o122
— 101 | +408 | + 398
Nov. 7 1.0 | ~ | 1 5 o208
0226 — o018 o122
i »» I 0345 - 55
0333 + o012 o122
2 1 » 0218 + 36
o201 + o017 o122
+ 51
GREENWICH OBSERVATIONS, 1883, o
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52 MoOTIONS OF STARS IN THE LINE OF SIGHT, FROM (6] NS AT THE ROYAL OBSERVATORY, GREENWICH, N THE YEAR 1883, P
Date, 1885, [Number| Rem:ing Displacement. Width li::jn c«_;cmea Mntison of Star
L K of of i i liles per Secont
Greenwich 81 it | postion Objects compared. Teadings. Estimated in Terms | Miles por REMARKS.
Sidereal Time. g N . Mensured. of the Breadth of the | Slit. Second
£ |prisma| Circle Comparison Line. " | Mensured. | Estimated.
A hom ° N . N o
Nov. 10.22. o X 1 5 |alymF...... 0664 Star-line ill defined. Speetrum comparatively faint.
Hp 0746 — o082 4 towards blue | o122 + 73 — 322 — 322
22,10 | 4, | as vy | Ly 766
HE .. o860 — 0094 3 towards blue | o122 + 73 — 359 | — 405
) Spectrum faint. It was necessury b li i :
Nov. 10.22.35 | 5 |y CygnilF 0386 H ¢ was necessury to open slit much wider than usual in order to s
1 A Byb o320 + 0066 1 towards red | o200 + 101 F g9 | + 64 star-line ; but this spoiled its definition. ee
2.50 | L, | .o | 7 Gy o261
Hg 0295 — o'034 1o towards blue | o200 + 1071 — 204 | — 184
voni " Spectrum a little bette han fc N .
Nov. 10.23.20 | 1 5 |eCygniF . 0698 P etter seen than for y Cygni, but the observatio "
A ) 626 + oop2 } towards red | o200 4121 | + g8 | 4+ g6 | the star specirum and star-line both being vory faint, o was still very difficult,
23.45 | o, s sy | € Cy 0667
* ! Ha o397 + o070 } towards red | o200 +1t |+ gz | 4 86
Nov. 10.23.55 | 1 5 o282 Both measures appeared excellent. ~Star spectrum bright, _Star-line well defined.
H ¢ 0438 — o156 } towardsblue | o200 + 91 | — 565 | — 504
oo | 4, | s s | aCygni P o290
HB. . 0445 — 0155 3 towards blue | o'200 + 91 | — 562 | — 5o
Nov. 1o, 015 | x | 1 5 | Pogasi T B o621 Star-line very faint. Observation difficult,
Hp 0540 + o081 # towards red | o0'200 + 170 + 76 | + 161
.25 |*,, | 4, . o669
o330 + o139 } towards red | o200 +1770 | 4 252 | 4 105
Nov. to. 030 | x | 1 5 0605 Measures of both spectra made under very favourable circumstances,
o'6oo + 0005 0200 + 15
0376
0379 — 0003 o200 - o9
058
0386 + 0003 o200 + o9
0574
o582 — o008 o200 — a2y
o.40 o592
597 — 0°005 2200 - 15
Nov. 10, o.50 | x 1 5 o870 Star-line rather faint. Bisection somewhat difficult.
: . o860 + oolo 1y towards red | o200 + 39 | — o9 | + 44
.o s s 0'g82
” ’ ogig + 0063 1 towards red | 0'200 + 39 | + 152 | + 168
1. 10 ’ 1’ I 0'940
o871 + oobg 3 towards red | 0200 + 39 | + 171 | + 168
Nov. 10. 1.30 a 1 5 0476 Measures considered satisfs 3
0358 + o118 # towards red | 0'200 - 63 + 4271 + 394 atistactory.
1. 40 » v » 0476
0382 + 0094 4 towards red | o200 - 63 + 349 + 338
Nov. 12. 0. 50 M 1 5 Capella I . 0'790 Spectrum faint. Star-line faint. iti i i
1-1/};, 0735 + 0055 } towards red | 0200 — 86 | + 253 | + 361 nt. Definition fair. Much mist,
L5 i n s Capella 0846
HB.... 0769 + o077 4 towards red 0°200 — 86 + 3200 | + 361
Nov. 12. 1.15 M 1 5 o'8oh Spectrum very faint. Much mist. Meas i
o789 + o017 g towards red | 0200 —109 | + 160 | + 192 |  weight can bo attached to them, o oY difenlt and though accordant, no great
1.25 s s o856
oL ’ 0838 + o018 J towards red | 0200 —10g | + 164 | + 192

§H 2
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54 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC (BSERVATIONS

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883.

55

Number| Reading Displacement. Wi Barth's | Gonctuded Motion of Star .
Date, 1883, i of of Micrometer | Motion in in Miles per Second.
Greenwich H ” Objects compared. : Estimated in Terms Miles per |_ REMARKS.
14 Half- | Position Readings. Siit.
if i sured. f the Breadth of the it
Sidereal Time. & |prisas.| Circe. Mool O parison Line. Second. | Mengured. | Estimated.
— — —
dnm o . " . .
P oos6 pectrum faint but steady. Star-line dark. i
Nov. 12 tog0 | x| 1 5ol 4 + ooss | §towardsred | o200 = 95 | + arg | + 260 | extremo fintnesn of the spectrame L O3 drawback to observation was the
T i .. 0'goo
il IR IRU B - SN D0 — o2z | gy towards blue | o200 — 95 | + 28| + 54
14 F. 0106 Spectrum very faint. Star-line very fuint, Measures diffion
Nov. 12 2.5 | w | 1 5 | Aldcbaran o061 + o045 3 towards red | o200 — 57 | + 194 | + 222 i very fuint. - Measures difficult.
\debaran F - o2z
19 ” 7 ” :Ex{dt.’.“‘u."‘. o-ogg + o132 % towardsred | o'200 - 57 + 458 | + 3838
Moon F . ooz
Nov. 12. 2.20 n 1 5 | Moon o’cgz — o020 o0'200 - 61
o072
0058 + ooig 0'200 + 43
0076
o096 — ooz o200 - &1
o087
o092 — 0005 o200 S
2.35 0098 Very misty through i i
" y . 55 'y ty throughout the evening. Spectra fo i
oroBo + oo18 o200 + spectra mado mensures diffoult and wscertain. | - oY The fuintness of the
o808 Spectrum very tremulous. The star-li i
Noj‘ 16. 0.25 M 1 5 i + o6 J towards red | 0170 150 | + 2o | 4 1y ero considered salisﬁacmy,” ine was however fairly well seen, and the measures
0772
L ” o%g + 0034 | fy towards red | o170 +150 | — 47 | — 8y
.50 N 757
N 0748 + 0009 | 7y towardsred | o170 +150 | — 123 | — gy
o090 Spectrum faint and tr . ; :
Nov. 16. 1. o u 1 5 o'lgo — o100 3 towards blue | o170 + 80 | — 384 | — 408 P:he T me';s::e‘ omulous.  Measures difficult. Star-line hard to see. Seen best at
0195
S | i c-.gs 0000 Coincident | 0170 + 80 | — 80| — go
rio | . | . 0177 o
o175 + ooz Coincident | o'170 + 80 | — 74| = 8o
115 . o157
: I o181 —.0024 | 7 towards blue | o170 + 8o | = 153 | — 146
Nov. 16. 1.35 | ® | 1 5 o057 ) ) ) ’ ] Star-line evidently largely displaced towards the blue, Direcs i
°I’§f-: — ons 2 towards blue | o170 + 46 | — 404 | — 440 gsmcl larger displacement. ~‘The star, from its position, was ﬁ‘éi?e"f;'“é’i“m?ﬁ? :g &Z'ZZ
wso | b | o ., oo o109 | 3 tovartsbino | our0 b 66 | = 5 | — ey pectrum tremulous but fairly bright. Star-line fairly well defined and not very broad.
| oo Star-lino faint but fairl n
Nov.16. 2. 0 | x| 1 ® o5 + 0085 | jtowrdsred | o170 + o4 |+ o206 | 4 2 aint but fairly well defived and not broad. Spectrum bright and steady,
2.10 s o857 .
N o857 o000 Coincident | 0170 T A I,
2.20 ’ 0'872
A o857 4+ o015 | o towardsred | 0170 + 42 |+ on | 4 24
Nov. 16. 2.30 | o 1 5 1028 This beautiful spectr ri
: rou8 ) towards red | o170 26 . . b pectrum was bright and well defined, but rather tremulous, "
odor oed somn 7 * o | 105 | F line was easily soen, but was diffcult o hold steadily when the paimt was e 1oLt
240 | s | o4y n | e + oo | 2y towardsed | o170 P I so difficult that though threo perfectly distinet measures proved fairly accordant, nong
. | of them, was considered wholly satisfactory. The star-line was evidently ot groatly
O ” 1 o0 4 oot | fytowardsred | o170 + 26 | + 190 | + 171 isplaced.
TN N 0'028 i " — -
Nov. 16. 3. 5 u 1 5 B Pﬂcrsel 1< " : pged — o170 4 towards blue | o170 o0 — 516 | — 49n Su;;’:i l[:l\zf(wﬂl'd position.  Star-line dark and fairly defined. Large displacement towards
F . *092
R T T I 1 e — o132 | §towardsblue | o170 oo | = 401 | = 394
i F. . 0'048
3.25 ”» » m iﬁ{‘?r_“fl ¥ A o*z:o — o172 4 towards blue | 0’170 oo | — 523 | — 492
| ;
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MOTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATIONS

56 .
AT THE
Rovarn OBSERVATORY, GREENWICH, IN THE YEAR 1883, 57
(Number| Reading Displacement. . . .
Date, 1883, g | " Miorometer W":“‘ M“‘:f“‘ ® | Coneluded Motion of Star
Greenvich £ | mar | postion | OMecscompueel Readings. Ktimatod in Tems | Motonin | i Ml per Soond.
) it. i
Sidereal Time. 8 Prisms.| Cirele. Mensured. of C‘gxeu ?:Lﬁ:zh I}f] 2|e Se:::r REMARKS.
_ " | Measured. | Estimated.
A b m ° B B B R
Nov.16. 3.35 | » | 1 5 |« Persei ' o240
H o311 — o071 4 towards blue | o170 Star-line ill-defined,
3.45 ”» » m o228 17| = 199 | = 202
o340 — oz 3 towards blue | 0170
- r7 = 323 | — 377
Nov.16. 4. 0 | » | 1 5 roo o . e ed — e
o' + oo towards re o170 N Spect S A ——
P . o950 1 = 57 |+ oaog | 4 ag | SPECtF tremulous.  Star-live, hovever, pretty firly defined,
0’978 + o'ogo 2 towards red | 0’170 <
T 07 | + 330 | + 320
Nov. 16. 4.15 | m | 1 5 0556 — o
0561 — 0005 o170 Moon spectrum most beautifully defined. ]
| ' o601 S X
0559 + cog2 o170
” iR 2 0’572 + 1277
565 + o007 o170
P 2 0557 + 21
0566 — o000y o170
4.25 s ”» » 0566 - 2
0566 o000 o170
oo
Nov. 16. 4.40 | » 1 5 o~gsx . . — —_—
0628 — o047 } towards blue | 0’170 e Direct ison showed a distinct disp N
445 ” ”» ”» Zggz woso \ towards blue | o170 18 | — 35 | — 23 %‘fé’a to bf sure of the exact amount from the ﬁ-’é‘.?’&‘ 'E’ﬁ.&':%fe‘:e;mﬁ‘,fﬁi 'i;fgc:c]:r}f?w-
- ® o irect comparison sugy -line.
450 | » vy 0'555 ] X : 108 | — 13| — 53 more correct thpan the sm%:%leesrfeai’ t‘l?;v Si‘;e:l’af:h“ ‘h:e sangest measure made (the third) was
0640 — 0085 % towards blue | o170 placement was quite unmistakable,
455 | 5, » ”» o591 —108 | — 150 [ — 155
o640 — o049 } towards blue | 0’170
—108 | — 41| — 23
Nov. 20. 1.16 | N | 1 5 0038 :
0’049 + o009 Coincident 0157 Spectrum bright but tremulous, —_— ]
e | | e », o107 + 70 | = &6 | — 70
o081 + o026 ‘ Iy towards red | 0157
+t 7o+ 27| + 52
Nov.20. 2.2 | N | 1 5 0254 —
o139 + o1s 2 towards red | 0157 -—
212 s ” . o210 = 32 + 464 | + 522
| 0158 + o052 } towards red | 0'157 2
Nov. 20. 2.55 N 1 5 0565 " + 227 | + 236
0463 o102 4 towards r 015, - —
32 P P B o467 + y 4 =64 | + 407 | 4 42 Spectrum bright and steady, and star-line bisected casily.
0467 + o'100 4 towards red | 0157 6
Nov. 20, 3.27 N 1 5 o515 . = %4 | + 439 | + 472
g — o Wi e | 0157 S : n
s | .|, , gggg o'0go } towards blu 7 —152 | — 186 | — 156 Spectrum bright. Star-line tolerably distinct,
0617 — o'oby } towards blue | 0157
— 152 - 88 | — 3
Nov. zo. 3.55 N 1 5 o920 — 9
0931 — ool o157
358 | 4 | s ” 0928 = 41
0953 — o025 0157
o B PP P » 0965 - 94
0968 — 0003 0157
Nov. 23. 2.35 | u 1 5 0486 "
0342 + o144 4 towards red | o'110 Definiti
245 | 4 | o |0 0490 — 56 | + 597 | + 437 tion very bad.
0344 + o146 4} towards red | o110
3.0 | ”» » 0420 — 56 | + 604 | + 437
0338 + o082 {5 towards red | 0’140
| | __ = 86 | + 364 | + 346
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AT THE RovaL OBSERVATORY, GREENWICH, IN THE YEAR 1883.

v ¢ s
58 MoTIONS OF STARS IN THE LINE OF SIGHT, INFERRED FROM SPECTROSCOPIC OBSERVATION:
Displacement. Wit
Number| Reading . [ —
Date, 1883, R of of Objects compared. Micrometer Eetimated in Teﬁ: S.,]f‘.
i H it jects co . Readings. f the Breadth of the | - Slif
Smeaime. | § [ | Toien Mo | e et o
£ |prisms.| Circle. |
r r "
4r g o712 . .
Nov. 23. 3.15 | x 1 5 oz o000 Coincident | o'140
1738 |
325 | 4 | 0 M g.;,g + ooz0 Jis towards red | o140
886 ) |
Nov. 23. 3.35 M 1 5 o'80g + o007 2 towards red | o140
878 |
345 | o | o | oo 87 + oobt 1 towards red | o140
o280 .
Nov. 23. 4. © M 1 5 o389 — o109 1 towards blue | o140
0312 .
410 3 " 2 o380 — 0068 i towards blue | o'140
- - 0458 "
Nov. 27. 3 1 5 o472 — oo14 o140
16 )
I ” ” g.:gg — o'020 0’140
o470 |
N » oz + o'00b o140
046 |
” ” ’? o~:5g + o004 0’140
0485
B I o + ooo3 o0
N 1 5 |aly=F o916 — o6, 1 towards blue | o'160
Dec. 5. o.28 TR o980 4 1
Dee 531 | % | 1| 5 |AlddwrnF i + ooy | 4towardsred | o160
5
Sool || o | A oaho + o099 towards red | 0160
Dee 5 351 | x| 1| 5 |G ol + o077 | dtowardsred | o160
0365 X
410 ’ ’ ” ) o120 + 0245 3 towards red | 0'160
772 .
Dec. 5 445 | ¥ | 1| 5 | S o — 0005 | Nearly coincident | o160
0'741 "
4.50 ’ " " H o.;gg — o048 } towards blue | o'160

Earth's | Gongluded Motion of Star
Motionin |  in Miles per Second.
Miles per REMARKS.
Second: | Mengured. | Etimated.
Star-line dark, but spectrum very tremulous and measures difficult.
- 22 + 22 + 22
- 22 + 97 + 118
Definition very bad. - Measures not considered satisfactory.
= 78 |+ 367 | + 464
- 78 + 307 + 400
Spectrum very tremulons, thoneh Eeiche Ve ———————— |
S | = e8| = s Spectrum very tremulous, though bright. Measures difficalt and of litile weight,
=6 | — 1og | — 144
The lines of magnesium and of the sky spectrum were not absolutely parallel to each
— 53 other. They seemed perfectly coincident in the centro of the spectrum, where the
Ineasures are made, but the sky spectrum was slightly displaced towards the blue at the
- 75 lower part of the field.
+ 19
+ 15
+ 1
[ A doubtful measure, star spectrum being very faint and tremulons.
+ 45 | — 239 | — o8
Observations difficult. Spectrum faint and very unsteady.
18 |+ 277 | 4+ 253
18 + 283 + 253
Spectrum very bright.
- 20 + 25y + " 22:4 |
— 20 764 | + 631 :
Star-line very broad, but a well-marked central condensation was shown,
- 70 + 55 + 70
- 70 - 76| — 66

e

GREENWICH

OBsERvATIONS, 1883,
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60 CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM' SPECTROSCOPIC OBSERVATIONS

CorecTep REsuLTs for MoTIONS of STARS in the line of Sight, from SpEoTROsCOPIC OBSERVATIONS made at the Rovar
(OBSERVATORY, GREENWICH, in the Year 1883.
(F for the Star or Moon is compared with Hy of Hydrogen, and by, b, b4 With Mg;, Mg, Mg, of Magnesium.)
(4 denotes Recession; — Approach.)
® k] Concluded Motion of Star
g . f 54 Positi Width of Earth’s Motion in Miles per Second.
Date, 1883, £ K S ég e Vi Line, | in Miles per
2 EE e ! Measured. Bstimated.
S = d i
& ANDROMEDZ.
° r
August 23 N 2 1 10 o125 F — 108 - 231 — 218
October 17 M 3 1 5 o137 + 34 - 217 — 2079
B CassioPELE.
November 16 M 3 \ 1 l 5 . o170 1 F ‘ + 42 ’ + 59 ' + 68
y CaSSIOPELE.
November 16 M 3 l 1 l 5 o'170 I F | + 26 l + 109 l + 105
a ARIETIS.
November 10 M 3 1 5 0200 F + 39 + 105 + 1277
20 N 2 1 5 0'157 by + 70 - o5 - o9
B PeRseL.
November 16 M 3 1 ‘ 5 ‘ o170 ( F I + oo ' — 480 ‘ — 459
a PERSEL
November 16 M 2 ‘ 1 ‘ 5 1 0’170 ‘ F ‘ - 17 | - 261 l — 29'0

John G. Wolbach Library, Harvard-Smithsonian Center for

ophysics ¢ Provided by the NASA Astrophysi

ata System

AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883, 61
5 5q By B N Concluded Motion of Star
Date, 1883, 4 H F g Position Width of .| Barth's Motion in Miles per Second.
iz g §E | Cire. Siit. Line. | - in Miles per
S| 27 | 2 o Measured. Estimated,
 Tavrt (Aldebaran).
o .
October 17 M 2 1 5 0137 F - 128 + 632 + 651
November 10 M 2 1 5 0200 F — 63 + 385 + 366
12 '3 2 1 5 0200 F - 57 + 326 + 305
20 N 2 1 5 o157 b - 32 + 346 + 3709
23 u 2 1 5 o'140 b - 22 + 60 + 70
December 5 N 2 1 5 o160 F + 18 + 280 + 253
« Auricz (Capella).
September 18 N 1 6 o145 F + 167 + o8 - 14
November 6 N 2 1 5 o122 F - 101 + 405 + 39'8
12 M 2 1 5 0'200 F - 86 + 287 + 361
20 N z 1 5 o'15! b — 64 + 443 + 472
23 M 3 1 5 o'rro&oigo| b - 56 + 522 + 407
December 5 | 2 1 5 o160 F - 20 + 509 + 428
B Orronis (Rigel).

Februasry 23 | m 2 1 5 o250 P + 1538 226 + 226
November 16 s 2 1 5 o170 F - 57 + 270 + 271
B TAURL
November 12 M 2 1 5 ’ 0'200 ‘ F ’ - 95 ‘ + 1279 I + 157
a ORIONIS.

November 23 M 2 l 1 5 ’ o140 ' by ’ - 78 ’ + 337 l + 432
B Avuricz.

November 12 M 2 1 5 ‘ 0'200 ' F ’ - 109 ‘ + 162 I + 192
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62 CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

. Sy g Burtive Moti % condl‘\lidfd Motign of Star
& W a " . tarth’s Motion i i d.
Date, 1883. § é g ég Iai‘:{gn Wlsdltl}t1 of Line. in Miles per i 7TeR et Pecon
é 2 o = P Second. ! Measured. Estimated.
a CANis MAJoRis (Sirius).
o r
February . 16 M 4 1 5 . F + 103 + 102 + 163
23 M 4 1 5 0250 F + 114 - o7 — 18
March 30 M 2 1 5 0165 F + 142 — 245 — 249
h¢ 4 1 5 o115 F + 142 — 167 — 1679
3 2 2 5 o165 F + 142 — 67 - 53
M 2 2 5 o115 F + 142 - 23 — 12
November; 16 Mo 4 1 5 o'i70 F — 10'8 — 6o — 56
December 5 N 2 1 5 o160 F — 70 - 11 + o2
«? GEMINORUM (Custor).
February 16 M 3 1 5 .. F + 118 + 114 + 301
a Canis Minoris (Procyon).
February 16 M 2 1 ’ 5 . F + 1071 + 209 + 322
23 M 2 1 5 o250 F + 118 + 161 + 170
March 30 M 2 1 5 o'115 F + 172 - 32 — 5%
30 M 2 2 5 o115 F + 1772 + 21 + 23
B GeminoruM (Pollux).
February 16 M 2 1 5 .. F + 108 —~ 493 — 712
23 M 2 1 5 0'250 F + 125 - 331 — 3177
March 30 M 2 1 5 o115 F + 178 — 450 — 41°2
. May 16 B 3 1 6 0205 F + 149 | — 669 — 519
November 20 N 2 1 5 0’157 b — 152 — 13y — 175
23 N 2 1 5 0'140 b — 146 — 186 — 24'1
o LEoNis (Regulus). |
1
‘February 23 M 2 1 5 o250 F + 272 + 237 + 259
March 30 M 2 1 5 o'115 F + 123 + 181 + 147
May 23 N 2 1 6 0145 F + 178 - 84 — 8o
| u 2 1 6 0145 F + 178 + 59 + 65
May 3t | x| 1 1 10 o175 F | + 175 - 66 - o7
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AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883. 63
= e Earth's Mot Concluded Moti(sm of gtar
5 -] 2 . ) arth’s Motion in Mil .
Date, 1883. % 2 § -i: 2 Pé)is;;;gfl W‘éiltl]: of Line. inSMilesdper 1m Ties per Becon
g Eﬁ Ep" econd. Measured. \ Estimated.
B Urs.E MAJORIS.
) - -
July 13 M 1 10 0143 F + 56 - 53 56
B LEeonis,
May 23 M 1 6 0145 l F + 167 + 43 76
v Ursz® MAJORIS.
July 13 M 10 0143 + 74 + 16 53
August 21 N 1 12 0125 oo + 533 556
¢ Ursz MAJoRis,

July 13 M 10 0'143 F + 7°3 + 21 ‘ + 52
August 21 N 1 12 o125 F + 16 24°8 ‘ + 234
a CaNuM VENATICUM.

June 1 M 1 10 0'154 F + 134 + 11'8 + 93
a VIrGINIS (Spica).

March 30 M 2 1 5 o115 F - 39 - - 35 — 42
May 7 M 2 1 6 .0'14.8‘ F + 76 — 556 — 50'5

16 M 3 1 6 0205 F + 99 — 263 — 245
24 M 2 1 6 0'145 F + 11'8 -~ bro — B2o
31 N 2 1 10 0175 F + 133 — 198 — 22'7
¢ Ursz MaJoris.
June 1| x 1 10 o154 - 22 + 254 24'9
July 13 M 1 10 0’143 F + 78 + 24'7 '27'7

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System
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64 COLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT, FROM SPECTROSCOPIC OBSERVATIONS

C “ Coqcll]x&g]d Motiosn of %tar
8 2 -] see . . Earth’s Motion in Miles per Second.
Date, 1883. E ,°:’ g —é g Pé)?:zigfl W‘gﬁl: of Line, | in Miles per
é g s s Second. Measured. Estimated.
n Ursz MaJoris.

c r
May 21 M 1 1 6 0175 F + 95 - 31 - 35
23 M 4 1 6 0145 F + g6 + 12'4 + 147
July 13 M 2 1 10 .0'1434 F + 93 - 211 - 233
August 13 M 2 1 10 o'0g5 F + 59 - 35 - 18

a Booris (Arcturus).

March 30 M 2 1 5 o115 F | - 34 — 356 — 308
May 7 M 2 1 6 0148 F + 64 — 541 — 435
21 M 2 1 6 0175 F + g9b —  49° ~ 457
23 M 2 1 6 0’145 F + 99 — 341 — 342
28 M 2 1 10 0'105 b + 108 — 694 — 685
June 1 M 2 1 10 0’154 F + 102 — 603 — 55'6
4 M 2 1 10 o'150 b, + 120 — 471 — 51°7
8 N 2 1 10 o123 b + 126 — 680 — 5711
14 N 2 1 10 0125 b, + 134 - 67°5 — 652
26 N 2 1 10 0’075 F + 146 — 301 — 306
July 4 M 3 1 10 0155 b + 150 — 522 — 547
5 N 2 1 1o o125 by + 151 — 598 —~ 5779
6 M 3 1 10 0195 by + 151 — 645 — 644
M 2 2 10 0’195 b + 151 — 448 — 47"
9 M 2 1 10 0°200 b, + 152 — 541 — 543
13 M 2 1 10 0'143 F + 153 — 546 — 407
17 N 2 1 12 o175 F + 153 — 580 — 582
August 13 M 2 1 10 0'095 F + 136 — 466 — 448
21 N 2 1 12 0'125 F + 125 — 460 — 496
24 M 1 1 6 0’162 D, + 120 — 891 — 79'9
M 1 1 6 0'162 D, + 12°0 — 440 — 458

¢ BooTIS,
May 28 M 2 1 10 0’105 by + 89 — 125 — 149

4

June 4 M 2 1 10 o150 b + 100 — 170 ~ 203
July 5 N 2 1 10 0125 b + 131 -~ 536 — 509

B Lisrx.
May 24 M 2 1 6 o145 F + 48 | — 334 - 313
31 N 2 1 10 0175 F + 67 — 259 - 27'7
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v AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883, 65
~
% i ‘s g s : Bartl's Moti Conclggsd Moﬁosn of g‘tar
& . & " s arth’s Motion in Miles 01
Date, 1883. B | Xg | Eg | FPostm | Wilthof | pine | in Miles per e
s 2 £ g8 - . Second. Measuzed ot
£ 3 = za« easured. stimated.
L
a CoroNzE BOREALIS.
° r
May 16 M 2 1 6 0'205 F + 34 + 283 + 331
23 M 2 1 6 0145 F + 48 + 1274 + 155
August 13 2 1 10 0'0g5 + 126 4+ 189 + 186
a SERPENTIS,
July 6 M 2z | 1 10 o195 b, + 130 + 275 + 32°8
B HercuLis.
July 6 M 2 1 10 o'195 b + 92 — 458 - 503
¢ HERCULIS.
July 6 M 2 l 1 10 o195 l b, ‘ + 74 — 252 — 250
« HERcULIS.
May 28 I M | 2 ‘ 1 ' 10 ‘ 0'105 b, l — 18 — 380 ' — 436
« OPHIUCHL
May 23 M 2 1 6 0'145 F — 45 + 176 + 151
24 M 2 1 6 0'145 F — 43 - 97 — 69
v DrAcCONIS.
July 4 M 2 1 10 ‘ 0155 l b, 4+ 3 + 143 + 145
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66 CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SIGHT FROM SPECTROSCOPIC OBSERVATIONS

By 5, Eartivs 1 Coneluded Motion of Star
8 5 "o Sositi ; arth’s Motion in Miles per Second.
Date, 1883. E 2 % 28 1&2‘:;3_’1 Wlsdltlltl of Line. | in Miles per
2 g = g ﬁ Second. Measured. Estimated.
=} z Z
a Lyrz (Vega).
© r
May 16 M 2 1 6 0'205 F — 63 | = 438 | — 423
24 M 2 1 6 0’145 'F - 55 — 3835 — 371
31 N 2 1 10 0175 ‘F — 47 — 181 — 163
June 26 N 2 1 10 0'075 F - 13 — 2271 — 2277
July 19 N 2 1 11 0’145 F + 19 — 364 — 42'0
26 N 2 1 10 0175 F + 29 — 246 — 275
August 3 M 2 1 10 o151 F + 39 — 378 — 258
14 N 2 1 10 o115 F + 52 — 515 — 517
23 N 2 1 10 o125 F + 62 - 375 — 334
September 18 X 2 1 6 0'145 . F + 82 - "23'9 e — 231
20 ‘N 3 1 6 0’175 F + 83 — 483 — 452
November 10 M 2 1 5 o122 F + 73 — 341 — 364
Dszcember 5 N 1 1 5 o160 F 4+ 45 — 239 — 20'8
4 AQUILE.
August 14 ‘ N 2 1 0 o115 F ‘ + 8o — 2649 — 196
3 CyaNI.
November 16 ‘ M 4 ‘ 1 l 5 o170 \ F + 8o, - 17°3 — 179
a AquiLa (Altair).
July 19 N 3 1 11 0145 F — o8 + 213 + 200
26 N 2 1 10 0175 F + 10 4+ 65 + 49
) Avugust 3 M 2 1 10 o151 F + 3o +. 15:3 + 13;4
23 N 2 1 10 o125 F + 79 — 230 — 2274
September 18 N 2 1 6 0145 F + 131 - 17°4 — 131
October 13 M 2 1 5 0'132' F + 159 + 59 + 47
P22 M 3 1 5 0’137 F + 162 - 26 - 29
November 16 M 3 i 5 o170 F + 150 — 50 — 51
v Cyenr.
July - 4 M- 2 1 10 © 0135 b - — 63 | — 42 | — 42
November 10 ° M 2 1 5 o122 F + 101 —l 53 - 6o
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:u_:: AT THE RoyAL OBSERVATORY, ‘GREENWICH, IN THE YEAR 1883, 67
0,
1
:2 :r B s 4 s Couclll\lfed Motion of Star
= P aqit . . Earth’s Moti in Miles per Second.
= 4 Date, 1883." E 25 2E I?-sm(m VV'-‘-l th of Line. ;n M;les p(:;') " P
g ! b} R 3.8 Circle. Slit. Second
g E 2 22 733_‘ ) Becond. Measured. Estimated.
&
(5 B
a CyGNIL
o r B R T
June 14 N 3 1 10 o125 b, — 84 (+ 288) (+ 271)
July 4 M 2 1 10 0155 b — 69 — 275 — 325
5 N 3 1 10 0125 b, — 68 — 4179 — 4179
Oectober 22 M 1 1 5 0137 F + 77 — 414 — 391
November J1o M 2 1 5 0'200 F + 91 — 564 — 504
e Cyeni
July 5 N 2 1 10 o125 by — 7'8 — 59'8 — 6o'2
November 10 M 2 1 5 0°200 F + 121 + g5 + 86
a CEPHEL
November 16 M 2 1 ‘ 5 I c'170 F l + 46 — 391 — 440
¢ PEGASL
November 10 M] 2 l 1 5 ‘ 0200 i F + 170 l + 1674 + 133
a Piscts AustrALls (Fomalhaut).
September  zo N 1 1 6 0175 F + 73 — 434 . — 467
« PraasL
July 26 N 3 1 10 o175 ¥ — 125 + 130 + 12°5
August 16 N 2 1 10 o126 F — 890 + 56 + 26
23. N 2’ 1 10 o125 ¥ — 62 + 19 + 62
October 13 M 2 1 5 0132 F + 83 — 390 — 39'7
17 M 2 1 5 0'137 F + 94 - 216 - 207
GREENWICH OBSERVATIONS, 1888, 5 K
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68 CoLLECTED RESULTS FOR MOTIONS OF STARS IN THE LINE OF SigHT, FROM SPECTROSCOPIC OBSERVATIONS

. ) g % . Concluded Motion of Star
Date, 1883, E E’ 2 -§ E 3 o_sition Width of Line, Eﬁf tI}\‘/[?le:fsi %t;:n n Miles per Second.
g g § g.2 Circle. Slit. Second. ]
S 2 = = A Measured. Estimated.
Moon.
° r
January 15 M 3 1 5 r + 34
February 16 M 5 1 5 .. F . - 07
23 M 5 1 5 ‘0’250 F — 1'o
May 15 N 4 1 5 .. F — 30
16 M 5 1 6 0°205 F +4+ o6
21 M 5 1 6 o175 F — o8 .
22 N 4 1 10 0259 F . - 17 .o
23 M 5 1 6 0145 F . - o7
24 M 5 1 6 o145 F . + 1o
June 14 N 2 1 10 0125 b, - 11 .
26 N 2 1 10 0'075. F - 22
July 13 M 5 1 10 0143 F .. + o2 .
17 N 2 1 12 o175 F .. - b9 .
19 N 4 1 11 0145 F .. - 61 .
26 N 2 1 10 o175 F .. - 13 -
August 13 M 3 1 10 0095 F + 21 .
14 N 2 1 10 o115 F - 12
16 N 2 1 10 0126 F - 3o
21 N 4 1 12 o125 F - 35 .
23 N 2 1 10 o125 F ~ 29
September 18 N 2 1 6 0145 F - 25
20 N 2 1 6 0175 F + o9
October 13 M 3 1 5 0132 F + o7
17 M 5 1 5 0’137 F - 23
November 10 M 5 1 5 0°200 F — o5
12 M 5 1 5 0'200 F — o8
16 M 5 1 5 o170 F + 21
20 N 3 1 5 o157 b, — 49
Sky SPECTRUM.
June 6 M 5 1 10 o150 b . - 34
July 4 b3 5 1 10 0155 b . + 38 .
7 M 5 1 10 0195 b, . — 63 .
August 25 o 4 1 6 o162 D . oo .
November 7 N 3 1 5 0'122 F + .
27 M 5 1 5 0'140 b, —
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1883,

69

ERAGMLLOF .2 1T

OBSERVATIONS of the SPECTRA of CoMET & 1883, and of  CEt1, made at the RovyarL OBSERVATORY, GREENWICH, in the
YEAR 1883,
CoMET b 1883 (Pons-BROOKS).
1883, November 27.
Half-prism Spectroscope. One * half-prism ” reversed.
Observer, M.

The observations were much interrupted by the passage of light cloud, and no measures were obtained. The
spectrum consisted of the three usual cometary bands, with edges bright and sharp towards the red, and fading gradually
away towards the blue. No continuous spectrum could be certainly made out, though the band in the yellow, which was
very faint, could be traced nearly up to the sharp edge of the band in the green, and that again could be traced very
nearly up to the sharp edge of the band in the blue. The bands in the red and violet were not looked for. The band in
the green was fairly bright, and the edge towards the red sharp and well-defined. The band in the blue was much
fainter, and its less refrangible edge not so well defined as that of the band in the green. The band in the yellow was
fainter even than that in the blue.

As seen in the finder, the Comet appeared nearly circular, about 4 or 5’ in diameter ; it showed a central condensation
of stellar appearance and & faint prolongation of the Comet at about 20° position angle seemed to indicate the commence-
ment of a tail.

1883, December 6.
Half-prism Spectroscope. One “ half-prism ” reversed.
Width of Slit, oi*01688.
Observer, M.

The Comet was decidedly brighter than on November 27, but its appearance as seen in the finder had not undergone
any material change. The spectrum, however, seemed somewhat different. There was a very distincet continuous
spectrum about 1” in breadth, and a fainter continuous spectrum was suspected to extend for 25" or 30” on both sides
of this bright central speetrum. The band in the green was traced for a total length of 4’ and probably extended further
still. The band in the yellow was traced for a total length of about 2’ or 2’ 10”; the band in the blue for about 70" or 80”.
The band in the yellow was now very much brighter than that in the blue; the intensities of the three bands being
roughly estimated as follows :—Yellow band 5. Green band 1o. Blue band 1. The red and violet bands were not looked
for. The less refrangible edges of all three bands were very sharp and well defined.

The following measures were obtained of the sharp edge of the green band of the comet spectrum as compared with
the green band of the spectrum given by a vacuum tube containing alcohol-vapour.

3
E Comet-band — Alcohol-band. Tnferred
Greenwich ! - M Wave-length
Sidereal Time. | prsometer Wave-length of Comet-band.
‘ Reading. ‘ grh.
hm r tenth-metres. tenth-metres.
0. 30 1885 345 51625
0. 45 2269 41°5 51555
1.5 2176 398 51572
1.20 1'980 362 51608
1. 40 1'708 313 51657
Mean......5160'3

The green band of the Comet spectrum was obviously not coincident with the green band of the aleohol spectrum,
but considerably further towards the blue. There was, however, a bright line in the spectrum from the alcohol vacuum
tube coincident with the green band of the Bunsen-flame, and with this the Comet-band was very nearly coincident, It
seemed, however, to be a little nearer the blue, The width of the slit during the above measures was 15'8 tenth-metres.

Thalén’s wave-length for the less refrangible edge of the green band in the spectram of the alcohol was assumed
throughout, viz., 5197°0 tenth-metres.

5K 2
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70 OBSERVATIONS OF SPECTRA OF COMET b 1883 AND OF 4 CETI

n CETL
1883, December 11.
Half-prism Spectroscope. One “ half-prism ” reversed.

Magnifying powers 15 and 28.

Observer, M.

The character of the evening was very unfavourable for the examination of the spectrum of this star, the Moon being
bright, and there being much mist, so that the star, which was low down, was hardly visible to the naked eye.

With the lowest power eye-piece, magnifying power 15, no cylindrical lens being used, the spectrum was a narrow line
of irregular intensity, and the presence of a number of bright. lines was suggested. The red end of the spectrum was

_however very feeble, and nothing like a bright line could be detected near C. There was a noticeable change in the
intensity of the spectrum about F, and there seemed some suspicion of several bright lines near D.

But when the cylindrical lens was employed it became evident that there was no bright line near F, nor could any
appearance of bright lines be detected near D, whether a high power or a low power was employed. A few dark lines
were made out with difficulty, probably &, E, and F, but the sky clouded over before their positions could be determined.
A distinet dark edge was seen near F, probably exactly at it, and the spectrum on the blue side of this edge was
perceptibly fainter than that on the other side; but the intensity of the light in the solar spectrum seems to change just
about F, and the occurrence of so dark a line just at that point might readily account for the appearance presented by
the spectrum of 4 Ceti, which indeed looked just like a faint solar spectrum viewed under bad circumstances. The
spectrum of 4 Ceti would therefore appear to be of the ordinary second type.
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