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GREENWICH PHOTO-HELIOGRAPHIC
RESULTS, 1903

INTRODUCTION.

§ 1. Measures of Positions and Areas of Sun Spots and Facule on Photographs
taken at the Royal Observatory, Greenwich, at Dehra Din wn India, and at
the Royal Alfred Observatory, Mauritius, in the year 1903 ; with the
deduced Heliographic Longitudes and Latitudes.

The photographs from which these measures were made were taken either at
Greenwich ; at Dehra Dtn, North-West Provinces, India; or at the Royal Alfred
Observatory, Mauritius.

The photographs of the Greenwich series were taken either  h the Thompson
or with the Dallmeyer Photoheliograph. The Thompson Photoheliograph, which
was in regular use for the greater part of the year, is a photographic refractor of 9
inches aperture, presented to the Royal Observatory by Sir Henry Thompson,
which has been fitted with an enlarging doublet by Ross, and with a camera and
shutter for rapid exposure so as to take photographs of the Sun on a scale of about
7'5 inches to the solar diamcter. The Dallmeyer, which was used instead of the
Thompson on 1903 September 12, and from 1903 September 14 to 1903 December 16
inclusive, while the dome of the Thompson Refractor was undergoing repair, is an
instrument used in the Transit of Venus expedition to New Zealand, which, as now
adapted, gives a solar image of 8 inches diameter on the photographic plate.

The photographs have been taken throughout the year on gelatine dry plates,
“ Lantern” plates supplied by R. W. Thomas and Co. being used, with hydroquinone
development.

The Indian photographs, which have been forwarded by the Solar Physics.
Committee to fill the gaps in the Greenwich series, were taken under the
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iv INTRODUCTION TO GREENWICH PHOTO-HELIOGRAPHIC REesuvts, 1903.

superintendence of the Deputy Surveyor-General, Trigonometrical Survey of India,
with a Dallmeyer Photoheliograph giving an image of the Sun nearly 8 inches in
diameter. In the process adopted at Dehra Dtin, bromo-iodized collodion wet plates,
in connexion with iron development, have been used, as well as * Lantern” dry
plates.

The Mauritius photographs were taken under the superintendence of Mr. T. F.
Claxton, Director of the Royal Alfred Observatory, Mauritius, with a Dallmeyer
Photoheliograph, giving an image of the Sun about 8 inches in diameter. At the
Mauritius Observatory bromo-iodized gelatine dry plates have been used with alkaline
development.

Photographs of the Sun were taken at Greenwich on 226 days, and Indian
photographs on 109 days with Mauritius photographs on 16 days have been received
from the Solar Physies Committee to complete the total of 351 days for which there
are either Greenwich, Indian, or Mauritius photographs of the Sun available for
measurement in 1903.

The first column on each page contains the Greenwich civil time at which each
photograph was taken, expressed by the day of the year and decimals of a day,
reckoning from Greenwich mean midnight January 1d. Oh., and also by the day
of the month (civil reckoning), which latter is placed opposite the total area of
Spots and Faculaz for the day. The photographs taken in India are distinguished
by the letter I, and those taken in Mauritius by the letter M.

The second column contains the initials of the two persons measuring the photograph ;
the initial on the left being that of the person who measured the photograph on the
left of the centre of the measuring instrument, and that on the right being that of the
person who measured on the right of the centre.

The following are the signatures of those persons who measured the photographs
for the year 1903 :—
E. W. Maunder - - M A. H. Smith - - - AS
R. Fowler - - - RF C. F. Lait - - - CL

The third column gives the No. of the group, and the letter for the spot. The
groups are numbered in order of their appearance.

The next two columns give the distance from the centre of the Sun in terms of
the Sun’s radius, and the position-angle from the Sun’s axis, reckoned from the
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Sun’s north pole in the direction n, £, s, p, both results being corrected for the
effects of astronomical refraction. :

- The measures of the photographs were made with a large position-micrometer
specially constructed by Messrs. Troughton and Simms for the measurement of
photographs of the Sun up to 12 inches in diameter. In this micrometer the
photograph is held with its film-side uppermost on three pillars fixed on a circular
plate, which can be turned through a small angle, about a pivot in its circumference,
by means of a screw and antagonistic spring acting at the opposite extremity of the
diameter. The pivot of this plate is mounted on the circumference of another
circular plate, which can be turned by screw-action about a pivot in its circumference,
90° distant from that of the upper plate, this pivot being mounted on a circular plate
with position-circle which rotates about its centre. By this means small movements in
two directions at right angles to each other can be readily given, and the photograph
can be accurately centred with respect to the position-circle. When this has been
done, a positive eyepiece, having at its focus a glass diaphragm ruled with cross-lines
into squares, with sides of one-hundredth of an inch (for measurement of areas),
is moved along a slide diametrically across the photograph, the diaphragm being nearly
in contact with the photographic film, so that parallax is avoided. The distance of a
spot or facula from the centre of the Sun is read off by means of a scale and vernier
to 1-250th of an inch (corresponding to 0'001 of the Sun’s radius for photographs
having a solar diameter of 8 inches). The position-angle is read off on a large position-
circle which rotates with the photographic plate. The photograph is illuminated by
diffused light reflected from white paper placed at an angle of 45° between the
photograph and the plate below.

The following is the process of measurement of a photograph:—By means of the
screws attached to the circular plates carrying the pillars which hold the photograph,
the image of the Sun is centred as accurately as possible by rotation. The position-
circle is then set to the readings 0°, 90°, 180°, and 270° in succession, and the scale
readings taken for the two limbs. The scale being so adjusted that its zero coincides
with the centre of rotation of the position-circle, the mean of the eight readings for the
limb gives the mean radius of the Sun directly.

At the principal focus of the photoheliograph are two cross-spider-lines which serve
to determine the zero of position-angles on the photograph.

The zero of position-angles for the Thompson and Dallmeyer Photoheliographs
employed at Greenwich has been determined by the measurement of a plate which
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has been exposed to the Sun’s rays twice, with an interval of about 100 seconds
between the two exposures, the instrument being firmly clamped. Two images of
the Sun, overlapping each other by about a fifth part of the Sun’s diameter, were
therefore produced upon the plate, and the exposures having been so given
that the line joining the cusps passed approximately through the centre of the
plate, the inclination of the wires of the photoheliograph to this line was measured
with the position-micrometer, and a small correction for the inclination of the Sun's
path was then applied. The following tables give the correction for zero of position
for the mean of the two wires as thus determined :— '

Thompson Photoheliograph, to 1903 September 13.

Greon \vigaatcei’vil Time, Correction for Zero,
d h o v
190z December 3o, 11 + o0.22
1903 January 14. 10 + o.22
February 2. 1T + o.22
19. 12 + o.27
March 6. 10 + o.36
30.13 + 0.33
April 18. 11 + o.22
May 21,11 4+ o.18
June 4. 10 + o.32
22, 11 + o0.27
July 8. 10 + o.32
30. 10 + o0.36
August 13. 10 + o.44
September 1. 1o + o.31%

A correction of +0°'4 for zero of position has heen applied to all photographs taken
with the Thompson Photoheliograph up to 1903 September 18.

The horizontal wire of the Dallmeyer Photoheliograph was found broken on 1903
September 12 and a new wire was inserted on 1903 September 15.  Both wires were re-
placed on 1903 October 2. Corrections of + 2°6 for mean zero of position of both wires,
and of +2%4 for zero of position of the vertical wire alone, were found from the com-
parison of photographs taken on 1903 August 22 and August 31 with photographs
taken on the same days with the Thompson Photoheliograph, and these corrections were
applied to the photographs taken with the Dallmeyer Photoheliograph from 1903
September 12 to September 30.
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Dallmeyer Photohellograph, 1908 September 12 to December 16.

Date,

Greenwich Civil Time. Correction for Zero.

d b °

. 1903 October 12, 12 + 1.43
26, 12 + 1.40

31,11 + 139

31,11 + 1.49

December 2.13 + 1.38

A correction of +1°7 for zero of position has been applied to all photographs taken
with the Dallmeyer photoheliograph from 1908 October 2 to 1903 December 186.

Thompson Photoheliograph, from 1903 December 17.

Date, .
Greenwich Civil Time. Correction for Zfaro.
d hb °
1903 December 30, 11 + o.10
1904 January 26. 12 + o.19
February  10. 11 + o.14
March 16, 11 + o.23

A correction of +0%3 for zero of position has been applied to all photographs taken
with the Thompson Photoheliograph from 1903 December 17 to December 31.

The Thompson Photoheliograph was mounted on the tube of the 26-inch Thompson
Photographic refractor throughout the year. The Thompson Photoheliograph is not
fitted with a position-circle, and the position-angle of the wires, which are approximately
parallel and perpendicular to the circle of declination, cannot be altered.

The Dallmeyer Photoheliograph was mounted on the equatorial stand belonging to
it, which was erected on the terrace roof of the South Wing of the New Physical
Observatory.

In the use at Greenwich of the Dallmeyer Photoheliograph the position-circle has
usually been set to some convenient reading near that for zero, so that the wires are
respectively very nearly parallel and perpendicular to the circle of declination, and a
correction for zero of position of the photoheliograph for the mean of the two wires
has been applied to the zero of the position-circle of the micrometer. The position-
circle was set to the reading 354°0 throughout 1903.



" -

viii INTRODUCTION TO GREENWICHE PHoT0-HELIOGRAPHIC REesuLts, 1903.

The zero of the position-circle of the micrometer “has been determined from the
readings of the position-circle for the four extremities of the two wires. The resulting
combined correction is applied to all position-cirele readings for spots and facule, so as
to give true position-angles.

In the use of the photoheliographs at Dehra Dén and in Mauritius the position-
circle has always been set to the zero as determined by allowing the diurnal motion to
carry a spot or the Sun’s limb along the horizontal wire, and the accuracy of the
adjustment has been tested at short intervals. No correction for -zero of position of
the wires has therefore been applied for the reduction of the photographs taken in
India or in Mauritius.

The uncorrected distance from the Sun’s centre for spots and facule is read off
directly to 1-250th of an inch by means of a scale and vernier, the zero of
the scale of the new micrometer being adjusted to coincide with the centre of the
Instrument.

Two sets of measures of the Sun’s limb and of spots and facule on each photograph
have been taken, and the mean of the two sets adopted.

No correction has been applied to the photographs on account of distortion.

The correction for the effect of refraction has been thus found, the Sun's image
being assumed to be sensibly an ellipse. The refraction being sensibly ¢ tan z where

¢ =sin 57”5 = ﬁ nearly, and z is the apparent zenith-distance, we shall have—

Vertical Diameter _l—csgec?z
Horizontal Diameter ~ 1 — ¢

=1 —ctan?z;
and thus the effect of refraction will be to diminish any vertical ordinate y
by the quantity ¢ tan? 2 Resolving this along and perpendicular to the radius
vector 7, and putting v for the position-angle of the vertex, we have for § »
and 3 0, the corrections to radius vector and position-angle for the effect of
refraction—
8r = +c.tan’z X7r.cos’(0 —v) = +c.tan’z x » x 1+c0+2(6—u)’
. . 2 8in 2 (6 —v)
860 = —c.tan 2.8 (0 — v).cos(@ —v) = — ¢. tan g
The quantity 8 » thus found is the correction, on the supposition that a
horizontal diameter of the Sun is taken as the scale. But, as the mean of two
diameters at right angles has been used, the scale itself requires the correction
SR = +c.tan® 2 x R x %{l+cos§(€o—v)+1+cos2(00+90 —v)}

& = + $cR.tan’s,

P
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where R is the Sun’s mean radius and 6,
diameters measured. Thus the final correction to 7 becomes—

The quantities ¢ tan®z,

as follows, ¢ tan? z being expressed in circular measure and i
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Sr= +c.tan?z x r X

Jistances and position-angles respectively :—

cos 2 (6 —v)

2

9, + 90° the position-angles of the two

- M%:L), and Mg-‘v) have been tabulated for uase

n arc for application to

c tan® z.
2 | InCircular|gy Are.| = o Circular | [ Are.| = Ip Ciroular| 15 Are.
. 1 - ,
80 0089 31 70 +0021 l' 7 6o 0008 3
79 0073 25 69 coo1g ' 6} | 58 0007 2
78 +0061 21 68 ‘o017 | 6 56 +0006 2z
77 +0052 18 67 ‘o015 ' 5% i 54 *000§ 2
76 +0045 15 66 0014 | § 52 000§ 2
75 ! <0039 13 || 65 coo13 | 4% 50 <0004 1
74 | 10034 114 || 64 ‘o012 | 4 45 +0003 1
73 0030 10 || 63 *0011 | 4 l 40 +0002 1
72 ‘ +0026 9 62 ‘o010 | 3 I 30 <0001 o
71 | rooz3 8 61 ‘0009 | 3 \
! | l
Factors for Refraction.
- . _Sinz(e-v)’ Coszta-m |, 0, | -Snze-9) Cos 2 (A=)
\ 2 2 2 2
o . o =] o
o | 180 *00 + °50 90 180 *00 - ‘50
5 1 185 - o9 | 4+ 49 95 | 275 | + o9 | — 49
10 | 190 - 17 + 47 100 280 | + 17 - 47
15 | 195 - 25 + 43 o5 | 285 I} 4+ 2§ - 4
20 @ 200 - *32 + 38 110 290 | + ‘32 - 38
25 | 205 - 38 + -32 11§ 295 | + 38 - 32
30 1 210 - *43 + *2§ 120 300 || + ‘43 - ‘28
35 . 215 - 47 + 7 12§ 305 | + 47 - '
40 . 220 - ‘49 + *09 130 310 } + ‘49 - *09
45 = 22§ - 30 *00 135 315 + 50 -00
50 230 | — 49 - 09 140 320 + ‘49 + o9
55 235 ¢ — 47 - ' 145 - 325 + 47 + 17
6o | 240 | — w43 | — 25 | 150} 33 + 43 | + 28
65 | 245 | — 38 | — 32 | 155 | 335 + 38 | + 32
70 | 250 - 32 | = 38 | 160 | 340 + 32 | + 38
75 | 235 | — a5 | = 43 | 165 | 345 | 4+ 25 |+ 743
8o | 260 | — 17 | — 47 | 170 | 30 | 4+ 17 4 A+ 4
g5 | 265 | — o9 | — 49 | 175 | 355 | + o9 | 4+ 49
90 270 <00 —  *50 180 360 5 +00 + 50
GreenwicH Proro-HELIograPHIC REsULTS, 1903. (b}
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The position-angle of the vertex v is readily taken from a globe.

The distance from centre in terms of the Sun’s radius given in the JSourth column
18 then readily found by dividing the measured distance 7, as corrected for refraction,
by the measured mean radius of the Sun, R; and the position-angle from the Sun’s
axis given in the fifth column is obtained by applying to the position-angle (from
the N. point) corrected for refraction the position-angle of the Sun's axis derived
from the Auxiliary Tables for determining the Angle of Position of the Sun’s Ais,
and the Latitude and Longitude of the Earth referred to the Sun’s Equator, by
Warren De La Rue, F.R.S.

The sixth and seventh columns give the heliographic longitude and latitude of the
spot, which are thus computed.* Let » be the measured distance of a spot from the
centre of the Sun’s apparent disk, 2 the measured radius of the Sun on the photograph,
(R) the tabular semidiameter of the Sun in arc, and p» p' the angular distances of a
spot from the centre of the apparent disk as viewed from the Sun’s centre and from the
Earth respectively. Then we have—

r . r
p'=—p(R); and sin (p+p) =5

LS
whence p =sin 5 —F

Log. sin p and log. cos p, as computed from this formula, are given in Tables for the
Reduction of Solar Observations No. 2, by Warren De La Rue, F.R.S. Then, if D,
A are the heliographic latitudes of the Earth and the spot respectively, referred to the
Sun’s equator, and L,  the heliographic longitudes reckoned from the ascending node
of the Sun’s equator on the ecliptic, and x the position-angle from the Sun’s axis, we
have by the ordinary equations of spherical trigonometry—

sin X = cos p sin D + sin p cos D cos x
sin (L — /) = sin x sin p sec A.

The quantities L and D are derived from Warren De La Rue’s Auwiliary Tables
before referred to, in the computation of which the following formulee have been
used—

tan L = cos I tan (® — N)

sin D = sin [ sin (® — N)
where [is the inclination of the Sun’s equator to the ecliptic, N the longitude of the
ascending node, and ® the longitude of the Sun. .

* ‘“Researches on Solar Physics: Heliographical Positions and Areas of Sun Spots observed with the
Kew Photoheliograph during the years 1862 and 1863,” by W. De La Rue, B. Stewart, and B. Loewy.
Phil. Trans., 1869,
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The position-angle x is given by the formula—
x=P+G+H

where P is the position-angle from the north Point of the Sun, and G and H two
auxiliary angles given by the formule—

tan G = tan @ cos ®
tan H = tan I cos (® — N)

where  is the obliquity of the ecliptic.

1t will be seen that G is the inclination of two planes through the line joining the
centres of the Earth and Sun passing through the poles of the Earth and of the
ecliptic respectively, and that H is the inclination of two planes through the same line
and the poles of the Sun and of the ecliptic. The values assumed for I, N, w in the
computation of the tables are 7°.15', 74°.24, and 238°.27"5 respectively.

The heliographic longitude of the spot is found from /, the heliographic longitude
from node, by subtracting the reduction to the prime meridian, which is the longitude
of the node at the epoch of the photograph, referred to the assumed prime meridian,
the latter being the meridian which passed through the ascending node at mean noon,
1854 Jan. 1. The period of rotation assumed is 25-38 days.

The heliographic longitude and latitude of the centre of the Sun’s disk at the
time of the exposure of each photograph are also given (in brackets) in the sixth and
seventh columns respectively. The longitude of the centre of the disk is found by
subtracting the reduction to the prime meridian from L, the longitude of the centre
from the node. The latitude of the centre is of course the same as D, the
heliographic latitude of the Earth.

The measures of areas given in the last three columns were made with a glass
diaphragm ruled into squares, with sides of one-hundredth of an inch, and placed
as nearly as possible in contact with the photographic film. The integral number of
squares and parts of a square contained in the area of a spot or facula was estimated
by the observer, two independent sets of measures being made by two observers. The
mean of the two sets of measures has been taken for each photograph. The factor for
converting the areas, as measured in ten-thousandths of a square inch, into millionths
of the Sun’s visible hemisphere, allowing for the effect of foreshortening, has been
inferred by means of a table of double entry, giving the equivalent of one square for
different values of the Sun’s radius, and for different distances of the spot or facula
from the Sun’s centre as measured by means of the position-micrometer.
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The individual spots in a group have in some cases not been measured separately,
but combined into a cluster of two or three small spots close together, the position of
the centre of gravity and the aggregate area of the cluster being given. The actual
number of individual spots is usually stated in the notes.

§ 2. Ledgers of Areas and Heliographic Positions of Groups of Sun Spots deduced
Jrom the measurement of the Solar photographs for each day in the year 1903.

In these ledgers the daily results for each group are collected together from the
measures of the individual spots and given in a condensed form. The first column
gives, for each day on which the group was observed, the Greenwich civil time at
which each photograph was taken, expressed by the day of the month (civil reckoning)
and the decimals of a day reckoning from Greenwich mean midnight. The second
and third columns give the sums, for each day, of the projected areas of all the
umbree and whole spots comprised in the group, the projected area being the area as
1t is measured upon the photograph, uncorrected for foreshortening, and expressed in
millionths of the Sun’s apparent disk. The fourth and fifth columns give the sums
for each day of the areas of all the umbra and whole spots comprised in the group, cor-
rected for foreshortening, and expressed in millionths of the Sun’s visible hemisphere.
The sixth and seventh columns give the mean longitude and latitude of the group,
found by multiplying the longitude and latitude of each separately measured com-
ponent of the group by its arca, and dividing the sum of the products by the
sum of the areas. The last column gives the mean longitude of the group from the
central meridian, and is found by subtracting the longitude of the centre of the disk
from the mean longitude of the group. At the foot of these daily results for each
group are given the mean areas of umbrae and whole spots and the mean longitude
and latitude for the period of observation.

§ 3. Total Projected Areas of Sun Spots and Facule for each day, and Mean Areas
and Mean Heliographic Latitude of Sun Spots and Facule for each
Rotation of the Sun, and for the year 1903.

This section requires no further explanation.

W. H. M. CHRISTIE.

Royal Observatory, Greenwich.
1905, March 1.
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2 MEASURES OF POSITIONS AND AREAS OF SUN SPOTS AND FACULE oN PHOTOGRAPHS
MEASURES of PosiTioNs aud AREAS of SUN Spors and FACULZ on PHOTOGRAPHS taken at the RoYAL OBSERVATORY, GREENWICH, at
Denra DON in INDIA, and at the RovAL ALFRED OBSERVATORY, MAURITIUS, in the Year 1903.

Nore. —The Greenwich Civil Time at which the Photograph was taken is expressed by the Day of the Year and decimials of a day, reckoning from Midnight, January 19 ob,

For convenience of reference, the Month and Dauy of the Month (Civil Reckoning) are added.

The letter I. signifies that the photograph was taken in India ; the letter M. that the photograph was taken in Mauritius ; the time given is Greenwich Civil Time.

The position-angles are reckoned from the North Pole of the Sun's Axis in the direction N., E., 8., Ww., N.

The Groups of Spots are numbered in the order of their appearauce. When there is no number in the third column, it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facule relative to the Spots with which they are associated are indicated by the letters n, s, p, £, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets.

The Areas of Spots and Facul are expressed in milliontiis of the Sun’s visible Hemisphere,

& é '5 HELIOGRAPHIC Srots. Facvne, & é é i HEL0G RAPHIC Srots. Facuns
] 2 @ — ] S @
3 a [ [or b =l [ B b =
K I 58 &8 | & 3 | % g & | &8 g
Greenwich 2 £ 1 & <z |ug | & Greenwich 2 2. ¢ <3 |ag 3
Civil s 82 | o 2E |58 = Civil “ SE | o g2 g s
) 5 =2 =0 = = = 3 5 = 0 S
Time. g‘ Eé g . S‘é ;‘é §5 Time. ] g' Eé & . E‘g’_ EE €8
S 5 ] 5 @ Iz %8 g S z 3 L 8
S = = 3 a2 @ a 24 Sl = 2 -1 2 @
g | s2 g"o‘ é«l § g E%Q ;SC: 35 é g7 | E3 £< § ki E&Q Ssm 55
|
Lo
1903. ° | o ° 1903. ° ° °
0514 |RF, M 0952 69'8! 271°4 |+ 181 70 7°260 |RF, M| 50004 | 0°321 | 22-8| 2451 [+ 133 o 4
Jan. 1 Centre (341°2)(~32) (o) (o) (70) 50004 | 0'334 | 30°8| 2423 (4 12°8 c S
! L 0'9o8| 647 | 1909 (209 299
' o'g6o| 69'5| 1812|4184 207
1'162 | R¥, M 0'go3 681 27171418 11 JJan. 8 Centre (252°4)[( —39) (o) (9) (506)
I
Jan. 2 Centre (3327)(—33) (o) (0) (111)
i 8:469 | BF, M 0738]| 59°9| 209°3 [+ 360 487
2548 |BF, M1 4998 o710 607| 2740 417-7| 8 0'873| 647117977 |+197 133
4998 |o0724 61'3] 2727 4178 o 8 0907 | 1127 171'g [—22°3 50
Jan. 3 Centre (3144)(=34)" (1) | (16) (©) {Jan. ¢ Centre (236'4)[(—40) (o) | (o) | (670)
|
. I . i
3465 | R¥, M| 4999a {0690 3070 3386 4217 4 18 9'452 | RF, M 07531 526¢ 1827 ‘+2470 39
14999 0671 3”'9} 3353 |+237 o 3 : 07991 1151 ] 172°2 {—22'4 30
49990 0654 | 31181 3352 1228| g | 4 i 0850 59'9] 1708 {42277 449
0922 6273} 2395|4238 127 |Jan. 10! Centre ‘ (223°5) (—42) (0) | (o) | (518)
Jan. 4 Centre ’(302-4)(—3-5) (12) | (56) (127) ' ; E
! : 10°185 TR, M 0'935 1080 1446 — 18 62
47159 | RF, M| 46991 0'790 30131 3396142177 9 2t ) Jan. 11 Centre (2139)(—43) (o) (o) (62)
L 4999 107721 3043 3370 |+232| 1 5 79¢ ! ‘ l i
}4‘999” 0744 306'1 333°9|4232] 16 1co ( 3 ‘
Jan. .5 ‘(.enLre j ‘(293'2)(—3-6) (26) (126) (79) | 11°457 RPN 0771 3100 2382 4264 I 198
! i 0835 I11°1, 1413 |—20°% | 574
. ! ! g Jan. 12 Centre (197-1)(—4¢) (o) (©) | (769)
57178 [RF, M| 49994 107905 296'3 | 340y 4218 11 8 |

L I4999"’°'859;‘ 30021 3335 4234 21 | 118 } 21ec , ! !

Jan. 6 Centreg ; (2797 —37) (22) |(129) (218) | 12°505 | RF, & 0872 3016|2378 4245 i 53
! j S { i Jan. 13 Centre ‘ (183:3) (=45} (o) | (o) ’ (53)
| i i I ! ,

6420 LR, M | 0879 z;z‘gf 324 6|—16-8 66 i \’ ‘

| 14999 0956, 29621 33284237 4 | 5, 150p | 13°429 |RE, M 0888 | 1092 | 1087 — 191 L 39
‘; j5000a. 0427 168! 24479 +i33 z | 9 Jan, 14 }Centre i (171°1) (=46 (o) (o) - (39)
: 1500010462 512l 2419|433 o 3 f ’» ;
| L 0949, 69'7! 1944+ 179" : 238 ! i “ !

Jan. 7| | Centre; (26350 =33 (6) + (84) (454) [Jan. 13 © No |Spots; or Faculee | i
B ' B t v

Group 4998, January 3. A pair of very small spots,

Group 4999, January 3-7. Two small spots, @ aud b, of which b is the larger. @ moves forward in longitude and b increases in size on the succeeding days. Some very small
SpOts #re seen between them on January 4-c.

Group 5oco, January 7-8. Two small spots, a and b, on January 7, The following spot has broken up to form a compact cluster by January 8,
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TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR I1903.

Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.

:°-: é A’g‘ HELl0GRAPHIC SpoTs. FACULE. ; :§ é AE HEL1I0OGRAPHIC ! . Srors, ; Facrre
5 2 ) ! 5 3 @ I B
K I A 85 |&s | g N i &s &g &
Greenwich 2 £ & < o 5] Greenwich = ‘3 = <2 =y e
Civil s 3£ 2 52 |38 s civil : S| g EE éfa Pt
Time. ) g‘ Eé g g?_ ";E g8 Time, g‘ EE z . 5% E3 28
B 5E .| 2] & |e7. 7| sE 810 138 | s, ] 2| & |s%.]e%.| &8
2 1%5 |32 8| & | F 35|98 LT s %8123 251 % | B Ol.ET|.IF | oF
g . 25 | E g g |gg8 | 858 2 s 5% | 2 g EEREECREL £=
2 1sm1&° 125 5| § [E°°|5%°) & g ige | 5| § BB L
1903. ° ° ° 1903. ° ° °
15°450 | RF, M 10799 2948 | 194°4|+ 164 338 23'223 A8, M| 5001 |0'207 | 153°9| 368|—162 3 10
Jan. 16 Centre (145°5)(—4'8) (o) (©) | (338) soor (o184 | 150°2| 368|—146 o 7
‘ M. og40| 63'5| 33677 |+226 402
o910 | 1076 | 33675 [—18'3 177
16-185 |BF, M 0798 295'2 | 18364166 44 |Jan. 24 Centre (#2:2)(=59) (3) | (17) (579)
L o770| 2998 | 179'7 |[+19'0 81
Jan. 17 Centre (134:9)(—4'9)] (o) (o) | (r25) | -
Jan. 2% No | Photojgraph
17'268 |RF, M| 5001 |0'977| 103°2| 42°2{—14'0 o 12
I goo1 |o98r| 1032| 4r1'1{—13%9 o 14 25373 |RF, M| 500z |0730| 47°0f 337°9|+252 o 2 l
Jan. 18 Centre (1206) (—50) (o) | (26) (o) sooz |o0'727| 4871 337°5|+24'4| o bos 104¢
1. sooz |0735| 496 336'3({+23'9| o 1 {
sooz |0'747| 4871 3360|4254 o 6
18169 | RF, M 0'956| 292°0| 178'5i4+19'3 go [Jan. 26 Centre (13:9)(—57) o) i (14) | (104)
0923 | 2977 | 171°3{+23"1 115
5001 {092 103°3| 42'9i—14'0 6 18 ;
I §ool [o'g25| 103'8| 40'81—147 I 15 } 364c |Jan. 27 No | Spots| or Facule
5001 |0'g4z| 104'8| 381!—1561 3 19 !
0975 | 227! 580!4610 61
i 09771 55°5| 369 +322 39 | 27°431 |RF. M 0799 25561 39'8|—15%0 357
Jan, 19 Centre 1108:8) (—571)i (10) | (52) | (669) 5003 |0°235| 155°3| 3409 |—180] 1 12
i 5003 |0'249| 147°5| 338°8|—17'8; 1 9
‘ 500z [0'504( 14'5| 3389|+23'3 2 13
19:182 IRF, M 0960 | 297:8| 1646 +24°9 68 gooz logo1| 186 33679 |+22°5 o 4
5001 10791| 1036| 432 —13'9 o 5 Jan. 28 Centre| (34683 (—58)" (4) | (38) (357)
SOOI 10804 1041 42°0(~—144 5 18 i ) :
I. 5001 o‘84.z| 105°4! 382|—157 4 14 2006
5001 |0846! 104'9| 37°7{—15"3 o 3 28465 |RF, M o'gri| 2557| 39°2i—15'4 218
Jan, 20 Centre ? (954 —5'1)] (9) | (40) | (268) soo3 0726z 216'5| 342°6 —180| 1 8
5003 0252 2126 3414 —18°1 1 29
| 5003 |o0258] 206°0| 340°01—19°2 =} 8
20'280 |BF, M| 5001 |0°628! 106'0| 426 |—14'1 1 8 5003 ;o0'222| 202°4| 3383 —177 o 5
5001 |06go| 107°8| 380|—160 o 8 } 254¢ 5003 o230 199°6| 337°81~184| 1 2z |
09501 72°3| 11'6|+150 30 |Jan. 29, Centre (333:2)(—=359) (3) | (72) | a(218)
Jan. 21 Centre i (8og)(—52) (1) | (16) | (284) ;
29°529 |RF, )M | 5003 |0°437| 240°0| 342°§ —184 2 41
21263 RBF, M|5001 |0°436 111°0| 43°3|—13'8 1 4 I 5003 |0 4081 234°3 339'6""9'3 5 23
! 5001|0494 110°5| 39'5|—147] o 5 5003 |0393 . 2367! 339'2{—181 o 8
‘5001 lo'524 112°4| 37°9|—16°1 5 10 Jan, 30 Centre ‘(319'1):(—5’0' (7) | (72) (o)
Jan, 22 I Centre ; (680)( —5°3)l (6) | (19) (o) !
|
22°423 |RF, M|5001 [0°220| 131'7| 43'0(—137 <] 18 30°'425 RF,M | 5003 |0604| 24871 343'4,—17°§ o 16
5001 lo'259| 129'3| 40'8|—147 o 8 | 5003 10567 243°6| 33991197 ° 6
l 5001 [0°268] 1249 397 |—14"1 o 13 ; 5003|0551 246711 339°3|—180} 2 7
5001 10305 1219 373{—145! o 23 : ‘ 5003 0°545| 24479) 338°6[—185) 2 9
5001 [ 0°317 1252 37°2|—157 9 | 32 ; 5003 |0°539( 246°6| 3383 —17'5| O !
Jan. 23 Centre ‘ ’ (52‘7)(—5-4)I 9) | (94) (o) |Jan. 31| Centre, i (307°4)(—=60)| (4) | (49) (o)
i I |

Group 5001, January 18-24. A number of small spots in a short straight stream. The group undergoes a great but short-lived expansio ion January 23.
Group sooz, January 26-28. A few very small faint spots. The group is not seen on January 27. ) .
Group 5003, January 28-February 4. A few small spots in a short stream. a, the last spot of the group, becomes the largest, aud is scen’alone on February z and 4.




MEASURES OF POSITIONS AND AREAS OF SUN SPOTS AND FACULZ ON PHOTOGRAPHS

Measures of Positions and Areas of Sun Spots and Facul® on Photographs—continued.

& é .'g' | HELIOGRAPHIC SpoTs FAcULE, l & é | é HELIOGRAPHIC | Spors. * FacvL.
5 3 @n & 2 €n
- = (=1 - H
. A 55 |gg | ¢ ERFEE g5 &g | %
Greenwich g ‘E . « | <= Bas > Greenwich I 2 ‘E . = <z =g S
Civil 5 8% 2 55 |22 ag Civil | 5 5.§ 2 EE éf’— 25
Time, & E3 | & ‘=L |EL IR Time £ £3 | ¥ e |E. Sk
25 < =R =3 58 g S/ < X =] By °Q
- - A I T B 1 I 2R IR IR R R
g 2182039 % | B JiF|.a| o3 IR A T S - I3 ) et
$ 2% | 2 3881388 s El $ 2% | 3 B g3 gaa 2
= 2" &% @Y § | 3 ESA|ziRl i S 7B 2 51§ |ERE L
| ) :
1903. o o ° 1903. o o
31°478 |RF, M 0-808| 3087 3379|—~260 169 | 40°509 | RF,M|5004d |0369 | 117°6| 154°8|~16"2 6 27
0'901 | 344°7 | 317°7(|+547 36 5004 |o'4or| 1198 | 153°3|—17°7 o 3
5003 0763 251°8| 342:9;—17°8 1 20 5004 |o0414| 115°5] 151°8|—16¢ 1 12
5003a|0'734! 251'0| 340°2[—18'0 6 32 223¢ 5004 0430 116°5| 1509 | =172 o 3
Feb. 1 Centre (293°5)(—6:8) (7) | (52) (428) §oosa|o'923 | 61'2] 1131|4233 34 | 166 649c
Feb éoofa 0984 64.-6( 99';)(—{-263-5) (28) (128) ( 5325)
eb. I0 entre 174°0)(— 07 9 339 1181
32°445 |RF, M | 5003a (0°846 | 252°1| 338'5/—184| 13 68 272¢
Feb. 2 Centre . |(2807)(—=61) (13) | (68) (272)
o 41'506 | RF, M| 5004b | 07185 15;'5 1569 —12'3 8 43
; 5004 [0°194| 148°3| 155°4|—16°2 1 9
33'372 |RF, M| 5003 10°961 | 253°9 343°5|—172 o 1r } 81c ;oo4. 0253| 137°6| 151°2 [— 174 o 8
§oo3a|0'g40! 252°8| 339°3]|—18'3 16 41 4 soosa (0831 g57] 11324235 26 | 170 463¢c
L o~95§{ 223-9 33g~g izg-g 462 sooba og;é 61°4| 1002 1—23'3 20 | 110 505p
0959 | 1} 198 189 294 o 100 147°5 |-+ 51 147
Feb. 3 i Centre 3(268-6)(—6-2) (16) | (52) | (1237) |Feb. 11 iCentre (161°5)[(—6'7)| (55) (340) | (1115)
34191 | RF, M, 0°975 2970 330°3 4245 ‘ . lz‘7 42°532 | RF, M 0823| 3006 | 196'9 (+20°3 95
L ; 5003a|0°984  252°3. 3387 |—185| 11 44 302¢ 5004b | 0225 | 221°0| 156°8 | —16°5 o 16
| cgos 657 197°3 |+ 18| i 137 soosa 0728 | 47'7| 112°1 (4238 24 | 156 } "
Feb. 4 Centrei i (257°8)(—63) (11) ’ (44) (566) 5006a(0'835| 56'5| 990(+230| 20 | 101 539
! Feb. 12 Centre (148:0)(—6:8) (44) |(273) | (634)
35°161 |RE, M fo-846‘ 592, 1937 [4+21°7 59
L 10931 689, 17994170 75 43°582 | RF, M 0896 | 3009 | 191°0 (4238 166
| 0973 989, 1678 — 101 | 73 §o0ga 0611 | 33'6] 112°3 4242 24 | 132
Feb. s Centre i (2450)(—64) (o) (0) i (207) gooba o710 471! 997 i+232| 21 93
‘ J ‘ | [ Feb. 13 Centre (134°0)(—68) (45) |(225) (166)
36:492 RF, M i0'894 62-6; 169'5 |4-21'0 66
5004410930 ! 106°3 ! 1584 |—17'5 5 35 219f | 44'154 |RF, M| 5005 |0°522] 247 1131|4216 o 2
Feb. 6 Centre; (227°5)(=64)] (5) | (35) (283) L soosa |0°567 | 23°5| 112°3 (4246 13 105
| | Reb Game) " RIS G ol | @
| | eb. 1 entre 120°0)(— 6° 20 13 o
37:191 ' RF,M; 5004a . 0'864 | 105°9; 1582 |—17'0 6 25 2671 *
L 109621 109°T . 143°1 [—20°1 280 -
Feb. 7 Centre: J' (2183)(=635) (6) | (25) (547) | 45183 | RE X 10928, 2966 1760 +zé'5 lzg
i ! ! ‘ ! ©'720| 2§3°2| 1590 |—16°9 5
38:209 RFM 0866 2331 147-3\!—35-0} 38 5005a 0°523 15| 112°2 (4245 24 106
5004a 0726 107:6| 1586 /—172] o 3 8anf 5006a 0558 | 250 98'3|4+236 o S
L 107841 1077 1533 |— 179, 198 L 0857 147°2| 66'0|—~508 25
10856 107'zi 145°7|— 181 119 0'930 | 63-0" 50°0(+21°g 35
‘o907 | 1118 1393 |—22°% | 202 | 0'go5 | 104°9| 47°5|—165 12§
Feb. 8 Centre. (204'8)’(—6';)‘ (o) (5) | (639) Feb Cent {0948 1091 {( 40'6)(—22’3) (20 lo11) ( gg)
eb. 1 entre: 113°0)(—6°9) (24) (111 4
- 39'595 | RF.M| 5004 !0'565 6 1s3gj—175° o 7 ’ i
5004 [0577| 1096 152°3|—166 o 6 :
15005a(0°974] 647 114214227 12 111 251c |
Feh. ¢ ,Centre | (|86~7);(—-6'6) (12) |(124) (251) |

Group soo4, February 6-12. A small spot, a, on February 6 and the two succeeding days. a has disappeared on February 9, and a number of small spots in an irregular stream

have formed a little to the rear of its place. b, the leader of the stream on February 1o, moves rapidly forward and remains alone on February 12.
Group 5005, F:ebruary 9-19. A large regular spot, @, with small companions on February 14 and 16,
Group 5006, Frbruary ro-21. A large regular spot, a, following Group 500s. @ diminishes in size and the group has disappeared by February 16,
afresh by February 17, as a small regular spot, :
b, and another very small spot, , following it.

The group has formed

b, closely followed by a faint cluster; & is seen alone on February 18, By February 19 a small spot, ¢, has formed preceding




R

[ P

TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903.

Measures of Positions and Areas of Sun Spots and Facule on Photographs—continwued.

& é '5 HELIOGRAPHIC Spors. FAcvuLE, & E é HFELIOGRAPHIC Spors. FacuLx,
E, 3 7] R - i § 3 ‘
3002 s &5 |&& & K I s |&& g
Greenwich ] g |4 <z |mag & Greenwich el € | & <z |=- 3
Civil 3 SE | = g2 |34 s Civil 4 SE | g 2 |32 a5
Time. g §3 Y =2e |E, 8§ Time. g EE 3 =2 a ga
, 12 &2 ; 5% |Fx | %4 IR I °% %% 5
E 1S, | s8] &, g g |57 le®.| &8 g © g2l g, 3 s 1wt |wT ] &2
BEE AR NI I PP S CE |23 gd ) % | E|g5E|%E| o3
1 8% | E g Z 1884 |58 g ] £ | § 'E°R|&° 5
2087 B2 5 3 ETIETT & B MR - A 5
1903. ° o 1903. o ° o
46479 | RF, M 0'826| 251°6| 1508 | =190 1170 51°187 | RF, M 0953 | 247:0| 107°4 |+ 240 42
5005a|0'571 | 334°1| 1118 424°2) 15 72 ©°9471 305°3} 97°0—30°1 149
5005 |0°557 | 335°9| 110°3 (4238 o 5 §006d | 0952 | 296:7 | 10079 (4227 o 2 } 85q¢
5005 10537 335°0| 1100142274 o 3 L 5006 |0°944|297°5| 99214230 o 3
0'830| 109°8] 39'g{—z202 714 soo7a|0218| 199°6| 383(—189 8 44
Feb. 16 Centre ( 960)l(—69) (15) | (80) | (1884) 5007 |0'195| 175°5| 33'0|— 183 o 1
soo7 |0217| 175°6] 32:9|-—-19'6 3 14
0'930| 607| 3316|4239 145
Feb. 21 Centre ( 339)(—71) (11) | (64) | (1195)
47°481 | RF, M 0-873! 261°2} 1441 -19°8 . 932
§oo5a [0°66g . 319°2| 1il'4|+242. 16 59 171¢
1 5006b | 0'585 | 3332 99'7 |+247| 2 | 13 §2°204 | BF, M 0’989 | 2963 97'6|+246 191
|5006 |0'5691 33479 982 |+z242; 1 13 . 5007 {0°374| 235°2{ 39'5{—19°0| o 4
| ©'577| 15901 67'51—-39'3, 78 I 5007010368 | 236'5, 39'4|—18¢| 9 | 28
0737 1102} 359|—196. 83 5007 o'g‘é{- 23;'3 387 ;'9'2 o 4
Feb. 17 Centre | 82:9)( —770) (1 (85) | (1266) . 0867 587 327°5 |+ 22" 313
! Eo : 1o Feb. 22 Ceutre (206)(=71) (9) | (36) | (596)
48426 | RF, M 0'913| 2472 | 136°g|—237 158 §3:627 |RE, M 0'g23| 3020 6271|4259 44
§005a | 0775 | 309'5 | 111°2-+24'3; 10 39 ) 50074 [0'623| 249'1| 39°5[—18'5| 1§ 28
50060 | 0'682 | 3181 | 100°2 |+ 244 3 9 zizc 5008a 0981 68°1| 2866|4198, 17 | 129 129¢
Feb. 18 Centre ( 70'3)(—70) (13) | (48) (370) 0875 ! 115°1| 3007 |—25°¢ 85
- Feb. 23 Centre ( 18)(—71) (32) [(157) | (258)
i : 54163 | RF, M| 5007a[0715; 2512 400|—184 6 20 23¢
49°434 | BF, M| 50050 08751 302°5) 1108 4240 2 14 tl 5oog [0'804| 114°3| 301°7(—23'7 7 14 94/
5006¢c | 0'808 | 303°9 ' 103 3i+zz'o 2 18 5 I 5oo8a| 0955 | 67°1] 286°2(4+19°3| 25 158 } 4570
50060 |0'796 | 307°8, 1005 +24°2 o 6 ro48se §oo% |og8z| 683 279'1 |+4+197 o 3 |
5006d | 0'787 | 306°3 100°4 |+227, o 7 1] Feb. 24 Centre (354°7)(—7'1) (38) [(195) | (574)
goo7a |o406| 1221 35°g|—189 4 16 k
§007 {0°463| 122°4| 32°5|- 2077 o 8
0941 109°3| 345°9|—20°§ 272 §5°444 | RR3M| 5007a |0°878 | 253'0) 39°8|—18'3 4 19 3238
Feb. 19 Centre ( 5771)(—79) (8) | (69) (737) 50091|0°605 | 1184 | 302°g |—226, 12 6o
5009 (0631, 1200/ 301°2|—24°2 1 1
50095 {0658 117°5| 2986 (=233 24 | 101
5008u | 0848 616 2858 |4194| 28 135 443f
; Feb. z5 Centre (337°9)(=72), (69) |(326) | (766)
§0°459 | RF, M 0882 | 308'31 956 +289 108
§006¢ | 0916 | 2981 | 104°1 ‘+2272 ) H
5006d | 0899 [ 29g9'8 | 101°1 422 8 3 57 } to4oe
so07a|o222| 1554 37'9|—187] 12 57 56°468 | BF, M 0927 2509 |  33°3{-—204 438
5007 10283 149'3| 346[=21"1 o 4 08131 3068 98 |+242 108
5007 |0'259| 1390 33°3!—18'3 el 8 i500ga o421 | 1284 3037 |—21g| 18 75
5007 0°299| 145°3| 330|—z1"2 1 5 5009 0486 127°1| 299'5|—23'6 1 7
5007 ©'276| 141°2{ 33'0(—19'4 2 16 '5009h 10481 | 125°1| 299'3|—22°5| I5 55
0856 | 1088 344'3|—197 ! 450 5009 0501 1254 | 2981 1—233 0 9 )
0955 577 337'5‘+28'0 | 134 ,5008a|0729| 346 285°5 41941 23 | 115 4877
Feb. 20 Centre| ( 435)(=71) (18) i(x;z) (1732) | Feb. 26 ‘Centre ‘(324;4.)(—7'2)3 (57) {(261) | (1033)

Group 5007, February 19-25. A number of small spots in an irregular stream.

a, the leader spot, is the most stable.
Group 5008, February 23-March 5. A large regular spot, @, with a small companion on February 24 and March 2.
Group 5009, February 24-March z. A small spot on February 24.  On the succeeding days it is a short stream of which @ and b are the two largestiand most/stable meinbers,
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MEASURES OF POSITIONS AND ‘AREAS OF SuN SpoTs AND FACULZE ON PHOTOGRAPHS

Measures of Positions and Areas of Sun Spots and Facul on Photographs—continued.

& g g iHELIOGlLAPHIC Srots. | Facvrz. & g ‘5 HEL106RAPHIC Srors, Facure.
[ 3 0w I n
2 Z 1 2 ke Bk 2
LI ‘ g &g | g R A g8 1&& ) 2
Greenwich | . 2 ‘l: . = ! <= Bz & Greenwich = ‘Em. = < E,f’c <)
Civil < <F 2 B |28 e Civil 2 o3| 2 gE 251 5%
Time, ‘ é"‘ SE E . 5'5 ;E §§' Time. . g‘ Eé ] ) §§' EE gé
g o t"g = 3 < “mn‘ e 58 £ S iy g ., § K "é'm,; "é'm,-; &2
g %8 |5 §4 | £ | cen| tan ot g %8 | 84 24| £ 2 §§§ gfiE -
3 3 Z3 G = 83“ 0:“ & F] s | ff"o‘ -g g f:‘ ] b3 g
s 12" 1A% ] & ‘ g 3 1E°° ¢ e £ LI E 2 5 2 = <
. —
1903. ° ° o ! 1903. ° ° °
§7°215 | RF,M 0'894| 3037 100|+257 1310 | 63183 |RE, M 0'905 | 247°9 | 3014 |—23-0 240
0969 24951 31'8|—21'6 279 I 5008a|0'820| 2984 | 2853+ 183 3 13 7%0
15009210308 | 147°1| 3042 |—220] 6 36 0’950 105°5| 1632 | =169 8
I 15009 |0'362 | 139'3| 2998 [—22'8 14 | 45 Mar. s Centre © (2360)(—72) (3) | (13)| (401)
5009 0'359 1406 | 2994 —23-2 o 2z
5009 |0°389 ¢ 141°4| 299'2 {—24" o | .2 )
5008a 0637 | 47°4| 284'9 |+19:2| 13 | 109 64426 | BF, M o919 292‘5 2811 i+2og -;rgi
Feb. 27 Centre 314°60)(~72)| (33) |(x 410 ‘ ©:8771 106°4| 1577 i~ 17
(314:9)( ( 94) (410) Mar. 6 Centre| b (219°6)(— 7°2)] (o) (o) (596)
58146 | RF, M 0961|2993 | 10'3 |+25 61 .
5009a 0264 | 1907 | 3053 |—222| 3 | 17 65:202 | 48, M 0961 295°3| 278:6|+ 219, 229
L 5009b (0277 | 1734 300°3 |—231 3 19 M. | |
5008a 05241 33-0| 2848 |+ 191! 14 | 102 Mar. 7 Centre| (2093)(—72); (0} i (©) | (229)
0969 | 1054 | 225'3 |~ 167 228 i
Feb. 28 Centre (302°3)|(=7°2 | (20) |(138) 28 !
3 (=7 ( ( (89) 66482 | RF, M 0845 1127 134°9|~230 i 342
0975 | 657| 1198 |+21+7 | 107
§9°517 | BE, M 0843 3064 332°8 |4253 i 107 |Mar. 8 Centre| (1926)(=72)) (o) | (o) | (449)
0'850| 2484 | 342°6|—22-1 [ 174 :
5009a 10432 | 2317 | 305°7 |—22'2] 4 | 15
50096 {0378 | 222°2 | 3003 —232 2 | 13 67°452 | RF, M| so11 0468 311°0| 2007 |+ 11°T o 3
5009 10377 | 216'8 ) 298'6/—24'5| o 6 5011 ‘0443 315°0) 1983 |+11°4| o 2
50082 10434 | 359'1| 2847 (+184| 20 | 110 so11 0375 3109| 19624+ 7°3 ° 4
0839 | 104°8| 226'8 |— 163 124 0'939| 627| 1153 |+22°3 214
Mar, 1 Centre (284'3)(=7'2)| (26) |(144) | (405) |Mar. ¢ Centre, (797)(=72)| () | (9) | (214)
60'266 | BF, M 0'921| 249°4 | 342'2[—21-7 zz |Mar 10 No | Photolgraph
0895 | 304°€| 3297 |426°8 213
§oro 0785 | 2451 | 325°3(—239 o [1 63¢ . :
5009 j0'563| 240¢ | 3062 |—22'3] o |° 3 69449 0912 291'7 | 215°2 ‘!“6‘4 58
I 5009 [0'560( 239'71 305'8{—22'5 o 7 ©868| 557 101'3|+24°9 472
50090 : 0°500 | 235'1 | 300'8 |~231 o 4 Mar. 11 Centre (153°4)(—7°2)] (o) (o) (530)
5008a| 0464 | 3385 2847|4184 17 | g4
5008 10477 3486 2802 '+206 o 4
Mar. Centre ) (=72) (1 11 o
ar. z e 5(274- 4-)]1( 7 ); (17) |(117) (303) 70344 | BE X 0916 | 303-3| B83c +266 43
; i s ‘ 5012|0717 113°3 92'8 —216| o 6
61'584 | RE M 5010 |0935 | 2474 3273 —237 o 3 sorz 0723 112°6| g N o I !
5010 |0°Q11| 24641 3232 —24'4. o© 4 } 346¢ ‘0'820 532! 957 4+-4'> “g
5008a 0607 3132 2846|4181, 13 62 Mar. 12 Centre! (14v7)(=72) (o) | (7) | (258)
0893 §7'8i 201°0 (42475’ 230
Mar. 3 Centre (257°0)(=7°2), (13) | (69) | (576)
i 71°456 ' R¥ M| ‘org1o| 2851 1901 [+ 10°3 35
62+ A8, M 0'980, 2480 32600 —230" 17 (5012 0'522| 1204 982 —216 I 7
493 9 4 .3 3 4 | . 0! 16
M. ©'839| 247°0! 302'0 —23'2 146 §orz :o°522| 1191 979‘_2"°‘ 4
50084 (0734 | 304'11 2849 +188 8 33 501z {05611 1181| 950 /--21'4| 4 20) (
Mar. 4 Centre (245°1)(=72)] (8) | (33) (320) [Mar. 13 Centre. i(xz7 o)(~7-z)i (99 43 35)
: ; ; I ‘

Group soro,:March 2~3, A very small spot on March 2.

Group sor1,

March q.
Group 5012, March 12

Alfew very small faint spots,
~14. A few very small spots in a short straight stream,

A pair of small spots on March 3.
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TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903.

Measures of Positions and Areas of Sun Spots and Facul on Photographs—continued.

& é ‘5 HELI0GRAPHIC Srors. FacuLx, é E ‘5 HELIOGRAPHIC SpoTs FacuLz.
5 3 @ _ 1 _ B @0
K I g5 |k& | = I 0% 13 gx |5 | =
Greenwich g s | & <z |mo & Greenwich - £ <2 l@n 3
Civil S EE 2 EE |22 a= Civil N EED Y Eé éé a5
= = Q s = - - F3)
BB, B R e | B
5 s | 85 8a] B | £ |s_alsto| &2 Elo. 2] Tl o€ |vae|tae| &
3| CE| 2|55 8| 2 |g3F|g9F| oF P8 28 ) % | § 1438|855
#0127 1871871 5 | 3 18°7)3°%) &7 = |27 |87 | & 3 ] 3 <7< 3
1903. ° ° 2 1903. ° o >
72°194 | RF,M /5012 |0°394| 129°9| 98'3|—z14 3 6 81°348 | RF, M| 501320837 | §8'8| 306°5|+213| 52 | 258
L 5012 |0'440| 126°9! g9§5'0|—22'0| o 8 ;014 |0'945| 65'4| 2901 {4205 o 81 794¢
0'943 | 111°:3| 4561—z224 128 5014 |0°943| 66'8| 290'1|+19'2] o 66
Mar. 14 Centre (117°2)(=7'2)] (3) | (14) (128) [Mar. 23 Centre . - [(356:5)(—6°9) (52) ((405) (794)
!
73'225 |RF, M 0928 | 183°3| 115°3!—748 84 82°457 |RF,M|50I13a|070z| §0°1| 306°g(+21'1| 49 | 248
I 0922 | 111°§| 357 =22 152 5013 |0'724| 51°6| 3046|4214 o 7
Mar. 15 Centre (103°6)(—7°1) (o) (o) (236) 5013 |o742| §3°8| 302:3|+4207 o 4
i - 5013 |0761| §5°7| 300°1{+420'3 o 3
| so14 |0°801| 62'0| 2943|4175 o 6
1 | sor4 |0-838! 554 293°8[+22°6 o 3
747431 |BF, M o721 | 1148 ] 427, —227 83 so14 [0'843| 60'0| 290°g(+206| 6 12
ar. 16 Centre 87 7i(=71)) (0) | (o) (83) 5014 |0'839| 62z| 290'6|+187| 6 25
5014 [0'849| 60°'7| 2900|4203 5 28
o791| §7'7| 297°8|+20°1 964
0929 607 2797 |[+24°0 211
Mar. 17 No | Spots| or Facule Mar. 24 Centre! (342°0)|(— 6°9)| (66) ((336) | (1175)
I
|
76618 |RF, M 09354] 247'5 1328]—236 222 83'444 |RF, M| g013a |0°584| 37°5| 306°6 (4212} 50 | 235
10803 3184 97°5i4+31°3 502 5013 [0'564| 43'2| 3050[4180 o 2 415¢
|o'849| 1380 75 |-436 120 §013 10597 | 40°1| 304’7 |+20'9| © 5
Mar. 18 Centre (s90)(=71) (o) | (©) | (844) soi4 10734| 53'5| 2900|4206} 1 4 12
5014 {0724| 3§55 z89'g 41879 o ! 10 442¢
: o14 {o ‘4| 289'6 [+200 o | 9
Mar. 19 No | Photograph oM o%ég g?; 273'2 +24°% ‘ 203 |
' Mar. 25§ Centre (3289)[(—6'8) (51) (273) | (1060) |
Mar. 20 No | Photolgraph ‘
84446 |RF,M|5013a|0489| 17°5| 306°7 |[+210| 41 214
5013 |04go| 21°4| 304'8 |+z20¢ o 9
79'434 |RFM 0965 | 252'3  97'9|—18g 100 5013 [o'521| 23'2| 303'0|+21'9] © 5
1 09461 3037 8354|4287 57 50152 |0°996| 106'6 | 229°1 |—17'I o 260
0831 2966 72841775 182 | Mar. 26 Centre (31577)(—68) (41) (488) (o)
(so13alo983( 664 3064l-+215| 33 | 253 106f 3 ‘
‘ 08841 1164 319'8|—265 74 1
Mar. 21  Centre (208)(=70) (33) (253) | (s19) | 85603 |BF.3|5013 |o518| 347°6| 30774 +2361 o 7
? St s013a| 0477 | 34777| 3006 |+21°0 39 225
‘ i 5013 jo'514| 351°'2| 305°3(+237| ©O 7
80°487 |RF, M | 0927 | 2555  76'61—16'0 47 5013 |0476| 352°5| 304'2 |+21°4 o 2
E 0939 292°3 737+ 181 56 5013 [0'516] 353°3| 3042 |+240| o© 5
! 0929} 3000 69°g|+24'5 49 5014 |o455| 1679 | 29274 |+19'11 O ( 3
15013a 0919 | 629 3063 +215| 46 262 5014 | 0495 19°8 | 2901 |+ 211 o z
;5013 10931 657 3038|4197 ! 13 sorsalo'g43| 1050 229'0(—16'3| 41 | 345 . l
| 5014 |0'988! 68'5 29072 +1991 o | 139 100ge 5015 '0'gbo| 1066 | 2256 ({—17" o | 11 576¢
| 0930 ] 1136 2987 {—24'5 178 5015 [0°961| 1054 | 2254 | —166] 4 | 32 f
Mar, 22 iCentre (7‘9)\(—6‘ ), (47) I(4.14.) (1339) | Mar. 27 Centre {300°4)[(—67) (84) (639) | (576)
I !

Group 5013, March 21-A
Group sor4, March 22-

near its place.

G’“’“E. so15, March 26-April 5. A large composite spot, a, usually with several small companions,
iminishes in size,

-~

It rapidly diminishes in size,

pril 2. A large well-defined spot, a, with a few very small companions from time to time.
27. An irregular cluster following Group sor3.

The group has broken up into an irregular stream by April 1, and rapidly

It is not seen on March 26, but a very small spot is seen on March 27




ME&ASURES OF POSITIONS AND AREAS OF SUN SPoTS AND FACULZ ON PHOTOGRAPHS.

Measures of Positions and Areas of Sun Spots and Facul® on Photographs—amtinue:i.

5 g 'g HELIOGRAPHIC SroTs. Facura, & g ‘§ HELIOGRAPHIC SroTs. PFacunx,
] @n 5 2 @
K && &8 | % 3 0% |=s ,‘ && &8 | g
Greenwich 2 - & <2 [P 3 Greenwich 2 g < < ez &
E S 4 =g |38 - E g 3 e (4%
Civil = Cf 2 [ g:", a5 Civil = oz 2 g‘g_ gg 45
Time. ¢ |82 3 , Bg Bz | 84 | Tmwe | |5 | 52| 3 . 53 ‘ g | &4
g < 85 | g £ s 1s® . |w®.| && § 1S PL g s |w® . 1" 58
%58 21 84 = 3 °=5] %2 - 5 = g2 g4 3 ] S =% 2| 2
T oo | 25|35 % | 2 |535 |58 o2 T .2 (5533 % | 2 |g38| 88| i
= |27 V&% 1 ¢ g1 3 1E%%|5° £ g 12" 18° & 5 3 12°71% 5=
i
i i
1903. Lo ° ° 1903. ° B !
86'157 | RF, M 0932 2736 13|+ o9 110 | go'2z1 [ RRM|§013a!0951 | 295°1 | 307°0.+21'4| 44 | 217 1 733
I. 5013a!0'513  335°4| 306°3|+21°2| 35 | 202 so16a 0815 30561 2857 +238| 12 " 62 !
501541 0°go6| 1050 227°5|—16'4| 33 | 459 2673 5016 | 0°763! 308'3| 28004233 o 17 1 seze
Mar. 28 Centre (293'1)(—6°7)| (68) |(661) (377) 5016 |0765| 312°9| 278'1 426°3 o ! 4 | 5
5016b 0753 311°g| 277°6 '425°01 13 58 1)
5015 |0'198! 146'6| 2330 —16°0 o 1 ]
5015 |0°198 | 142°1| 232°3 —154| I3 38 |
87:493 |BRF,M |5o13a|0661| 3132 306'5|+21°2] 39 | 215 5015 |0'192| 134°6| 231°4 —14°1 o ' 3 |
5016a 0516 | 344'8| 283°914+232| 15§ 35 5015 | 0251 1407 2299 —17°6 o 10
5016 |o522| 3483 2821 |4 241 1 14 . I. §oI5 |o0'224| 132°8| 2297 —1§'1 o | 3 |
5016 0505 349'2| 2814 |4+ 231 o 13 5015  0'244| 133'6| 2290’ =160 2 11 ‘
5016 |0°497 | 352°4| 279°6|+22°8 9 27 5015 (0264 131°2| 227°6,—16°3 1 7
5016 |0522 | 353°4| 279°3 |+ 24§ 8 20 5015 |0288| 1325 2267 ' —17'5| 16 52
5015 |06g7  106°4| 231°5|— 162 4 21 5015|0274 1285 226'7,— 162 5 30
5oI5a (0749 106°6| 227°1|—16-8| 28 | 361 5015 |0'319| 135°5| 2258 | ~19°4 1 16
Mar. 29 Centre (275°5){(—6°6)l(104) | (706) (o) §o15 | 0339 129°8| 2236 |—18'8 o 4
0'913| 57°6| 1806+ 260 45
0935| 516} 1795 4324 , 55
0'951| 109°g| 1665 |—209 ; 116
: 0'975] 12272 160°8 |—32'8 | 48
88:468 \RF,M | 50132 07781 304z 3063|4213 37 | 204 z78¢ Apr. 1 Centre (239'5)i(—6°5)| (107) | (533) | (1249)
50160 . 0604 3246 284:9|+23'3| 25 | 101
5o16 0'587 327'8| 282°5 (423§ o 22 ;
5016 0°571. 3301 | 2806|4233 o 8 :
5016 o560 331'5| 2794 |+23'1 5 14 91278 | RF, ) 0'940 2632 2964 —180 ‘ 95
5016l | 0571 | 334'7 | 278°1 4246 11 45 so13a|0'996! 292°4| 307°1 |+21°5| 82 | z04 |1
5015 |0°527 | 109°3 | 231°6|— 157 o 32 so16a | 0917 | 299'9 | 285°9|+24'1 8 30 ||
5015 |0°548| 112°8| 230" [=~17'8 o 5 5016 |0-886| 3000 281-6|+22°8 ) 10 |} loge
5015 [0°554| 106°8 | 229°5 | —14'7 1 17 5016 [0'863| 301°8] 2783|4232 o ¢ ,J
go15a |0'594 | 11ct | 227'0|—172) 38 | 273 5016b |0°862 | 305°1| 276'8 |+25°7 3 23 |
Mar. 30 Centre (262°6)(—6°6 [(117) | (741) | (278) so15 |o'1g1! 219°3 232'7 |—14°8 8 18 1
5015 0179 | 221°0| 2324 |— 14'1 o ¢
I 5015|0196 | 203°5 | 230'2 |—16°7 o !
5015 10174 1984 2288|—1579 1 2
so15 o167 1889 227'0|—15°9 1 7
89°¢32 |RF,M [5013a|0'884| 208:4| 306°3 |+21'4| 35 | 187 598n/f 5015 10'194 | 186°5 | 226:8|—17°5| 12 34
5016a |0720| 312°2 . 2854 4236 17 65 5015 |0'242| 178'6| 225'1/—20'3° © 3
5016 |0°690| 3137 | 2826|4230 o 10 5017a | 0990 | 10g'0| 142°0|—197 121 | 506 223¢
5016 [0°663| 317'1| 279°2|+23°3 o 14 0'877| 110°3| 164°01—20'g 18
5016 |0'662 | 3186 2784|4240 3 17 0926 112°5| 1§7°2 |—23°2 | 17
5016 0674 | 32081 278042571 o 8 Apr. 2 Centre (225°5)(—64)(236) (866)  (457)
5016b 0661 | 320°3 . 277°5 4248 7 31 | i
5015 10337 1183 232°1 =15 | 10 52 1 i
§o15 |0'376 | 121'7| 230°4 ,—17'§ o % 92’501 | BF, M| 5016b 0°957 ' 2986 | 2772 {4 z;'o! ) 20 563¢
§o15 |0'377] 1157 229°3{—15°5 <] 16 so15 o°413! 2482 232'7 |— w7, s 10
5015 0°399| 114'9| 2279 —157 3 4 5015 0397 | 2496 | 2318 -'3'8| ° 3
5015 |0°422: 117°G1 227°01—174 9 124 5015 0342 2352 | 226°4|—17'4| O 11 '
501§ |0 416] 1146 226'8|—15°9 4 22 so17a 0'918| 108'g| 142°2|—19°g9| 76 | 411
5015 (0455 ! 1167 2247 [—17'7 o 5 5017 0'g43| 1089| 138'0{— 200 3 56 | Tosge
Mar. 31 Centre! (z49‘9)l(-—6'5) (88) (570) (598) [Apr. 3 Centre J (209'4)(—6'4) (84) [(511) = (1622)
! H

Group 5016, March 29-April 3. A fine stream appearing suddenly following Group so13.

alone on April 3.
Group sot7, April 2-14. A very large spot, @, usually with a number of small companions.

@, the leader spot, is the largest, and b, the last spot, the next in size. & remains
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TAKEN AT THE Rovar OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1QO3.

Measures of Positions and Areas of Sun Spots and Facul@ on Photographs—continued.

& : é ‘E HELIOGRAPHIC -SpoTs, Factrz. & é ‘E HELIOGRAPHIC Srots Facrie
E ;: wn E a 0
20 s 58 |eg | = I0e s 58 |2 | =
c kA ©
Greenwich 2 Eui - <~z [SEe) ] Greenwich 9 ‘E R & < 2k S
Ciri : SEl g Eg §§ s Civi i 321 g EE éi a5
el E [T PR R | R LM, E 1B "2 %% | B
B CulgElsa| 3] € |ehafene] &2 Bl o s | gs | 5| g [s0s)sis| &S
P 25|34 @ £ |55 358 | 2 8 | R 152|250 % 2 | 57| o8F| a3
ERENE-AE S| 3 1E°7 % i~ = 2% |E° & 3 | 3 12| &
1903' o o o l9°3. o o o
93236 |RF, M 0990 | 298°1 277°1 4266 303 98'220 | RF, M| §017a| 0265 202°3| 1401 |—204| 46 | 353
5015 10479 24479 226'6|—17'1| o 8 M. sory |0285| 1945 1384]—21'9} o 14
so1s o.gss 252°8| 23370/ —14'7| o | 10 so19 |0875| 645 776|+189| o | 18 2697
gZ;;a Zgg; ;2«;: 14;; —:39 81 | 364 Apr. ¢ Centre (134:0)[(—60) (46) 1(385) | (299)
. . 403 |—182 I 15
I so17 {0'867| 111'8| 139'7|—22'0 o 7 82c-
so17 |0'868| 109°9 1394 [—204 o 55 25 99°496 | RF, M| 5017. |0°430] 2432} 1407 —16'6‘[ o 4
5017 0:872 108-9| 1389 |—19°'5 3 48 5017a|0°446| 236'3| 140°3|—197" 61 | 363
5017 2832 129'; :32-2 ng'g I 45 1{J 5017 o~4lg z4g-g 133‘1 —I;'4 o 8
‘9 3 20'9|+22°3 74 5017 |0°416| 236°8 | 1387 1—138"71 o© 5
Apr. 4 Centre (199°7)(—6°3)] (86) (552) | (1202) so17 |o414| 2351 138'; —192' o 3
5017 |0°402 | 237°1| 137°9 |—18"1 3 12
§o17 10394| 239'0 137°8|-17°2) o 4
94'429 | RF, M| 501§ ozggf 255:8 2324 |—147: 1 15 so19 [o721| s60' 7871 |4+192] 6 15 5187
gg:;a 2711 :;:g :;;g—-w 77 | 4°3 |) Apr. 10 Centre (r172)(—59) (70) {(414) | (518)
: - 6l—214 o 13 15150 !
5o17 [0726| 110°8 138'1 —19~3! o 18 | ’
0905 | 619 124°5 4222 98 JApr. 11 No |Photoigraph
Apr. g Centre (1839)(—6°2), (78) | (449) | (1613)
. 101°418 | RF, M| 5017 | 0781 2622 142°3|—17°§ (<] 10 |)
‘ 5017 10754 252°3| 139°8 | —17°1 o 59 |1
95'543 |RE 3 01968: 2939 240:8 42172 41 so17410°757 | 2483 | 139'6—20' 1| 50 | 338 ¥ gose
cor- g'gggz :gi; f:?z ——17'3 1147 5017 0746 | 2502 133'9 —lg'g o 3 1 ’
7 i . 5 |—z22 o 4 5017 {0739 | 251°1| 1384 —17" o 5
so17a o:gog[ 119z | 1412 —19:8 69 | 355 5017 | 0723 | 248°3| 1366 —-19:6 o 7 1J
5017 o‘,g 117.3 1389 |~196 o 21 5019 |0°491 | 31°7| 75'c (4190 o 9
. gg:; 4224; ::;g :;g; —z;-g o 5 Apr. 12 Centre P (9173)(—58) (50) {(433) (905)
10°549 ! . 7 |—18" o 17
§017 0585 117°1| 1356 |—206 o 13 ;
15017 0609 115'3] 133'6{—20'1! o 11 102471 |RE, M | 0829 | 304'8) 249|—31'7 68
Apr. 6 Centre (169°3)(—6°2) (69) | (426) | (1188) 5017 |0°885| 253°5 140'31—17'3 6 38 }1'66f
| | so17a| 0882 2505, 1397 ;19‘8 28 | 303 5%
5019 0423 §0" 755 |+ 1971 ° 20
Wz wn s017a 2233 ?§:§ fz?'é _:8-5 8 399 |Apr 13 [Centre C778)(=57) (34) | (361) | (1634)
7 141°4 1 — 1991 73 | 44 |
§ol7 o'410i 1330/ 1388!—219 o io ' l .
5018 0668| 452| 126°8|422°8 4 12| 103°411 |RF, )151 0895 | 2991 1232 +22°8 99
Apr. 7 Centrei (157°6)(—=61) (77) | (470) | (399) iso17a 0°959| 250'8 13977 |—200| 27 | 248 14317
0957 | 1131 351°8{—28"¢ 33
S . !0981 ssro| 2250|108 Apr. 14| Centre (65)|(=56) (27) | (248) | (1563)
. ‘o g 0|—19° 113
§017 0°233| 184'5| 144°0[{—19'5 I 2 ' ‘ :
ég:;a:g'ﬁ; :2;; :40'6 —19~g 65 352 104°592 |RF, 3, 0'973 z4g~g' lzg'g —25'2 193
. i ) 39'3 |—17° o 1 0'923| 23079 116°4|—32° 33
ég:; g::: :gfg 132'6 —21°4 <] 20 Apr. 1% Centre ‘( 52°2) (=33) (o) (0) (228)
i : 7| 138'1/—200 o 5 i
‘5019 0'933| 66'9| 780|+189 o 24 61957 ’
| _?‘304 4.;/'3'4 100°8 —{_;284 39 |105°445 |RE, M o-gol 296'9 980 +z§‘4_ 83
; -82 - . 22° . i RS .t
Apr. 8 { Centre- o (19:'4) —63;1. 66 8sz A 6 ! ROt ter) 3385‘+ (—l -+ l/':
p |Centre 42°9)(=6'1)| (66) | (415) | (823) [Apr. 1 C3E)=50) ©@ | @ | @59
Group 5018, April 7. A small spot.
Group 5019, April 8-13. A small spot.
GREENWICH OBSERVATIONS, 1903, 5B




10 MEASURES OF POSITIONS AND AREAS OF SUN SPoTS AND FACULE oN PHOTOGRAPHS

Measures of Positions and Areas of Sun Spots and Facul® on Photographs—continued.
& é ‘5 HELI0GRAPHIC Spots. FAcULE & § '5 HELIOGRAPHIC Srors. FACULE.
] S @ 5 3 @ _
12 |a 55 |gs | g N g8 bz | 8
Greenwich g = & o =kt 5 Greenwich ] = ) = < M2 <]
Civil : 83| . §i 58 :—: Civil & 32| » B | 8= s
Tizme g |3 | ® =, |E, £ | mime s |5 7% E. |Es ig
el E oS 5 |FE | = e lE e, " PR %
£ S i o 2 3 SN 58 E o P 2. 3 3 5% "Sm,.; &2
5 2% Z a4 @ & RG] g 5 7S 'z H = R g3 S
= 18" |8 [ &7 1 % | § |55 B34 EE BRI A z
‘[1g03. ° ° ° 1903. ° ° °
106°282 |RF, 3 o813 297°5| 76'9|+186 121 J113°225 |RF, M 0°g50| 250'5|  7°9|—z0' 99
Apr. 17 C275)(=54) (©) | (©) | (121) 5022|0755 | 1060 | 2473 —15'1| o 4
o] sozz 0761 1074 | 246'9|—16°2 o 2
' 5023a 10862 104°4 236'3/—14'8 32 184 }
107°448 {RM, F 109031 2931} 7294182 190 5023 |0'892| 103°8| 232°6|—14"4 o 5 f 861sf
jO941 1 63'5] 3064 42277 430 5023 |0'898| 104°6| 2319 |—15°1 4 14
0'946| 108'0| 3006 |—187] . 219 I. 5024 |0°go8! 68:5] 2338|4172 3 7
0973 ] 1119 | 2946 |—22°5 88 5024 [0'943; 67'5| 2286|4193 2 9 s09n
Apr. 18 Centre (12°1)[(=53) (o) (o) (927) 5024 [o962| 67'4| 2249 \+202| 8 18 P
5024 (0963 | 682| 2244 (4195 2 14
' 0'856| 62'5| 2418|4205 720
“108°525 |RF, M 0964 | 2914 €93 |+ 19°0 135 |Apr. 24 Centre (295°8)(—4'7) (s1) (257) (2189)
i §020a|0'840( 560| 3080 (4247 I T4
§0z0b| 0847 60'4| 3057 +216 3 16 } 219¢
15021 0800| 1087 3052 [—18"1 2 9 6 114°426 |RF,M|5025 |0796| 302°0| 326:4 |4 217 o 7 62¢
§ozr |0'843/ 108'0| 3007 |—180 2 16 } 309¢ 5023a| 0689 105'8| 237°0|—14'1| 24 144 364/
0'950( 66°1| 289°8 |+20°8 233 soz4 [o'8o7| 631] 230814184 <] 6
Apr. 19 Centre (357°9)(=5°2) (8) | (55) (956) 5024 0823 62'1| 2296|4197 o 1
i - 5024 0859 64°3| 2251|4192 o 5 |+ 455¢
5024 |0'866! 62:6] 224'8 + 209 [¢] 4
109°429 | BF, M| 50200 0741 | 546 3056|4215 1 11 2797 5024 [0'872| 607 2247|4226 o 3
0'899 ! 625! 2868 |+ 2270 426 | Apr. 25 Centre (2800)(—¢6) (24) (170) (881)
Apr. 20 Centre (B459)(=s1)| (1) | (11) | (705)
115°209 |RF, M|5023a|0°559| 108'8| 236:5{—14'3! 22 128
5023 |0'574| 1066 | 23572 |—133 <] 1
110213 |RF, X 0'929| 242°6| 43'5|—273 30 5024 0698| §7°8| 2312 |4182| 3 9
50200 0648 47'1| 3050.421°8 3 9 §024 |0726| 583 2289|4189 4 18
I o819| 580 2871 +22°4 194 1. 5024 0761 §8'7| 2259 |[+200 7 40
0'943] 59°3| 270'5 41268 313 5024 |0780| §7°4| 224'5 |+ 2272 5 36
Apr. 21 Centre (335°6)(=50) (3) | (9) | (537) 5026 | 0993| 72°7| 1883 4165 o | 11 z54p
Apr. 26 Centre (269°5)(— 4°0)| (41) (253) 1 (254)
}11°420 | RF, M| 50200 0'503| 27'9| 305°1 |421°5 o 3 116°623 |RF, M 082z 251'8| 3056 |—17°5 11
5021 10°330| 135°3| 3056/ —183 o 3 0-839| 302'0! 301'6|+235 52
5ozl 10322 132°5| 3054 |—17°3 o 5 0'775| 2§1'1| 3009 |—17°5 22
5021 |0'342) 1301 303-9{—17'4| o 2 0794 3064 | 295°5 | 42479 281
5021 |0'361| 1288| 302'6{—17-7 o 2 0684 | 243°4| 291'7 [—z1°2 73
§022 10°959| 105°3| 245'7 |—16°1 o 12 5027010890 | 2992 | 30854233 6 5
5023a|0991 | 104°2| 236'7 | — 147 o | 11§ } 2ote 5027b | 0877 | 295'0| 3081|4193 9 25 67¢
0'858! 54°3] 268442770 309 soz7 |0'876] 297'3| 307°3|421'2| o 5
0968 67°1| 247'5 |+207 427 5022 0215| 169'! 2487 | —167| o 3
Apr. 22 Centre (3197)(=+9)| (o) |(142) | (937) s023a 0289 1249| 236'8|—~13-8, 10 | g3
| 5023 |0'302| 124°8| 236'1|—143| o 2
g i 5023 °'3°4‘ t22°4) 235°7 /1 —137 o 7
| 11274710 (RF, M| 5022 | 0858 1059 | 2468 '— 161 o 7 o 5024 | 0493y 396| 23174180 15 48
! 5023a10'933 1 103°9 | 2366 1—14'7| 26 | 150 } 990¢ 5024 0'533| 418 228'9/4192| o g
0907 656 2447 +197 1557 5024 10548 438 227°3 4191 2 25
Apr. 23 Centre " (305:8)(—4'8) (26) | (157) (2547) 5024 |0°574| 42°2| 2266 |+21'0] 16 42
Group 5020, April 19-22. A pair of small spots, a and b, on Aypril 19. Ouly b remains by April 20,
Group soz21, April 19-22. A stream of very small spots. The group is not seen on the two succeeding days, but is faintly scen on April 22, .
Group 5022, April 22-27. A small spot on April 22 and 23. Two very small spots on April 24. The group is not seen on April 25 and 26, buta very small spot is seen on April 27,
Group 5023, April 22-May 1. A large regular spot, a, with occasionally a few very smaYl companions.
Group soz4, April z4-May 5. A few very small 8pots in a long scattered stream on April 24.  The group rapidly increases in siz¢, and has become a fine compact stream by
April 30, after which it diminishes in size, a, the last spot of the group on April 28, is the largest,
Group 5023, April 25. A very small spot.
Group 5026, April 26-May 3. A short, compact, irregular stream. The group lengthiens out and becomes straighter on succceding days.  The following spots tend to die out
and only one spot remains by May 4.
Group goz7, April 27-28. Two small clusters appearing suddenly close to the west limb.  The more northern cluster, «, lus disappeared Lefore Arril 23,




TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903.

Measgures of Positions and Areas of Sun Spots and Facule an Photographs—continued.

& é é: HELIOGRAPHIC Seots, FacuLa, § E "g | HELIOGRAPHIO SroTs. FacrrLze
E 3 7] § 3 n
3 : g g8 |&& g 3 4 H &8 | && g
| Greenwich -] 2 . = <2 (ST 5 Greenwich ° ‘E < B0y 8
Civil U B Y g5 |22 s Civil i 5% 1 2 EE éi a5
. I Et S . . ]
Time. ) § §§ : ) g*é §§, g3 Time, g E& 4 s p*g" EE Sé
E 1S, | 3% < T s 5% 1e7.| &8 20e e8| e, | 3 | ¢ [5%.]s0.] &
5 %% | 22 | 2¢ | £ T %= %en| Sy 8 lsd |22 | 23| & | B 25| 2% LT
3 | o5 | 85| %< | B | £ |338 (388 38 3| o35 59| B 5 | 288|388 | 32
2 | = A & 3 S 1< < < 2 | = A & 2 A |4 < <
1903. ° ° o 1903. ° ° °
116°623 | BF, M| 5024 |0°591| 42°3| 2256|4218 8 32 119°466 | RF, M 0884 | 304'0| 2687|4272 138
5024 [0°590| 439 225°0|+21'1 1 23 0'8g7| 315-8| 2652|4374 27
5026 | 0887 690 191'5!416'2| 20 | 157 8 0824 310°0{ 259°5 |+ 290 157
5026 jo'gog| 687 | 1886 |+17°2| 11 83 } 59%¢ s023a|0°418 | 2476 | 2367 | —13°0 8 41
Apr. 27 Centre (250°9)[(—4°5)| (98) [(535) | (1204) §o23 {0378} 237°1| 232°6|—15'8 o 12
5024 |0'564| 3137 | 2388|4190 9 32
5024 10538 31571 2367 +187) © 4
5024 [0°537| 3200| 234’9 +20°3 6 18
117°613 |RF, M 0914 252°1| 303'8|—18'1 210 goz4 |0'487| 31571 234'3 (+162 5 10
0918} 304°3| 297°7 [+ 290 133 5024 |0°484| 326:3| 229°9|+19'7| I2 185
0838 247'7| 293°7{—21'0 77 soz4a|0'467| 336°1| 2251 ({4211| §7 | 283
0'853| 296°8| 291°8 4201 129 5029 |0°405| 229'0| 232°2|—19°3| I3 55
50270 | 0961 2922 | 3087|4199 o 16 311n §026 |0'468| 42'7| 1942 |4161| 16 97
goz3a|o0165; 174'8| 236'9|—13'8| 11 46 5026 |o048g| 460 1927014159 2 7
§oz3 |0'169| 1698 | 236'0{—13°9 o 2 5026 |o0'525| 476| 189°6|+16:9| 11 |-106
5024 10379| 12'5| 2330(4+17'2] 9 | 37 5030 |0'g6g| 109°5 | 1374 |—19" ¢ | 17 4335
5024 [0'4o6| 17'3| 230'5|+184| o 17 0'955| 830 1414+ 54 91
5024 |0'426| 2z20°5| 2288 |+ 19'1 o 14 Apr. 30 Centre (2134)(—4'2)| (143) (867) (846)
sozy lo436| 24711 227°0|+190 o | 3 |4 !
§024a [ 0484 | 24'5| 22574 |+21'7| 35 | 174
5026 [0'769| 64°5| 1917 |+416°31 36 | 248 120°196 |RF, M 0923 | 3028 2651 (4281 108
5026 |o8or| 64'1] 1889(4176] 11 76 } 475¢ 5023 |0'549| 2536 2362 —12°4 1 8
0895 | 63'8| 1787|4210 47 5023 |o'572| 2§3°1| 2377 |—13'0 5 15
Apr. 28 Centre (237°8)(—44)i(102) |(633) | (1382) 5024 |0684| 3044 240°3|+194 6 19
gozq4 |0637| 309'8| 2351|4205 o 9
5024 |0602| 3041 | 234'8 4162 4 76
5024 |0°588]| 312°3] 231°1|+19°6| IO 67
118483 | RF, M 0974 | 258'5| 3035 —12°1 185 502400545 | 3217 | 224°9 +21'4| 46 | 304
0'926| 237°5| 292'5 | —31'6 44 soz4 |o531| 326°7| 222°0|+224 o I
0916 | 248'6| 292°3 |—21'3 70 I. sozg9al 0529 2377 ' 232’0 |—20% 6 20
0936 | 294’7 | 2919 |+21'2 67 5026 |0378| 208 1957 [4+166| 4 19
0'937| 299°0| 291'0 4252 23 5026 0385 254 1939 4162 7 47
0793 | 310°3| 269°2 |+27'7 226 5026 (0366 29'0 1932|+146| o 2
§oz3a 10247 | 2276 237°1|—138| 1§ 40 5026 [0401| 29°5 191°Q|+163 o 2
5023 0217 | 226°5, 2356 |—12°8 o 6 5026 lo427| 338 189'4 (4167 6 43
5023 [0'225| 207°7 | 232§ |—1§7 o 11 5026 |0428| 38'3 1878|4156 o 9
5024 |0°447| 333°1| 2386|4192 o 8 5030 0'g23| 110°1 136'6|—z20'1 4 16 153f
5024 |0'438| 341°2| 234°9|+202 6 2§ o897| 117°6 141°3{—26'5 50
5024 |0°381| 343'0| 232°9 |+ 170 4 15 o'g70| 1178 1276 |—280 121
5024 [0°413| 352°6| 2295 |4+19'8| 10 78 May 1 Centre; (2037)|(—41)| (99) {(657) | (432)
§ozq4 | 042§ o1| 2263 4208 7 80 .
5024Q | 0°445 30| 224°9|4+2270| 26 | 113 ‘
15028 |0°393| 127°1| 2072 [—17°7 o 3 121°508 |RF, M|5024 ;0789 2940 2348 +16°0 5 29
5028 {0403 128'5| 2069 |—186| o 1 so24 0777 2994 2321 |+196| © 9
15028 10424 | 124'8| 2049 —180 o 8 goz4 0762| 297°9. 231°3 |+18'1 [°] 22
1 5026 10'619 5661 1939:416'3] 25 | 120 §o24 0761} 3005 230°¢ |+ 198 6 47
5026 0664 §86| 190241681 12 62 §0z4 |0722| 306'8 2250|422°5 ° 3 To58p
‘5026 106791 s57'2| 189'5!+181| © I soz4a|0703| 3057 224°0 4210} 13 | 232
15026 {0681 | 58| 18970i4+17'41 Iz 6o s02ga|0734| 2468 23270|—196 o 11 427sf
Apr. 29 Centre (2263) (—43) (117) 1 (631) | (615) 5026 |0'382| 3327 196°9 +158| 1 8
1 |

Group 5028, April 29. A few very small spots.
Group 3029, April 30-May 3. A'short stream appearing suddenly near Group goz3. It is a small regular spot on the succeeding days.
Group 5030, April 30-May 1. A small spot.
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MEASURES oF POSITIONS AND AREAS OF SuN SPoTs AND FACULE ON PHOTOGRAPHS

Measures of Positions and Areas of Sun Spots and Facula on Photographs—continued.
& g E HELIoGRAPHIC Spors. | Facrre & _é_ 5 HELIOGRAPHIC Srots. Facona
0= | s 127 T
2 . g 88 | && £ 3 = g g8 |88 3
Gireenwich ° £ = = |az s reenwich ] 2 & <= |= 5
Civil 85 . §§; 8= :,; © contt : CER 23 |23 :,;
" % 3 o S > 3 = T = = O P
el L1E | B R R IRy "% Fp |
é S s SFE s . };'3 :j %m N ‘5m N :0:5 E o . SE g . '§ 3 gmA "é'w,.; éé
= 12" 871515 | 3 [ER|Es-] E< AR A A T T AR A B o
‘ ! ’ !
[903. o t o I [ ; 1903. o o o
121°508 (RF.M| 5026 03721 3417 1934 +16%6 1 1y May 6 No | Photojgraph
5026 10334 350°¢ 1899 416y 1 20
5031a10°964 1037  111°51— 143 o 18 5798
0869 | 1169 1277 [—252 { 1123 |126°§22 |RF, M 0962 | 289°1| 192°0 +17°4 178
0988 1068 1047|172 149 0'939| 253°8| 189'8 /~164 111
May 2 Centre (1864) (—40)| (27) li413) (3336) 15032 o755 1135 72'8|—19'8 o 6
i ; | May 7 Centrei l(l 200)(—34) (o) (6) (489)
122°221 |RF, M o947 254'8 2482 !- 15°6 103 | !
0'874| 258'8" 2378 1 —11-7 206 |127°438 |RF, u | 0786 239'6 154'3|— 211 31
10950| 193°3! 218-0|—706 ’ 46 j 0'694 245°4 | 1497 |—19°3 110
50z4 0884 290°5| 2362 ’+ 160 10 37 May 8 ‘Centre| (107°9)( —33)| (o) (o) (141)
5024 0858 293°3| 232°5!+177] o 16 .
5024 0852 296°2| 2311 +198) 8 90
§024 0834| 297'6| 2287 |+ 2073 1 12 May ¢ | No Spots| or |Facule
I §0z24a 0798 | 30077 | 2242 [+214| 15 | 165 1672¢
§029a 0833 249°4| 232°4|—19°3 1 4 350¢ !
5026 0475 314°6: 1974 |+ 158 o 2 129°489 | RF,M 08431 2476 136:9{—204 108
5026 o°449| 322°0! 1936 +169] - 3 10 . o'94.3| 104'4' 10°41—146 156
§031a 0910|1040l 1r1s—1g3 g 19 4557/ [May 10 'Centre i (809)(—31)| (o) | (o) | (264)
0799 115°8| 1258 ;—er: 69 '
0831 1236 124:2]—298 ! 160 !
May 3 Centre (176:9)(=39) (39) (355) | (3061) |
: | | 130°223 | RF,M | 0916 249'1| 136:8|—203 209
| 0860 240°8| 1279 —26 4 . 192
| I ‘ 106921 2515 | 113°8|—149 109
123515 |RF, 35 0'976| 258°2| 237°5|—12°3 128 . loggt } 710 350§ +18'4.]: 160
0'946 | 252°5| 2308|177 235 |May 11 _Ceutre! : (71r:2)(~30), (0) | (o) | (670)
0906 | 2459 2239 —234 ‘ 104 | i ! |
5024 0'9781 2872 2358141579 o ! 20 i 1
5024 0974 288'5) 2347 (+171 o 31 | !
§024 0971 290°5| 233'6 |+ 189 o 38 131°452 | RF,M ’0-840 232°0| 1111 |—16"7 184 ]
§o24 0970 288:4! 2336|4165 o 43 {123 5033 o921l 69°'5| 3502 (4176 o 8 138/
so4 0963 | 2918| 2315 |[+198 o 5o || May 12 Cenbre| G4®l(~29) (@) | (8) | (:22)
5024 109441 2930 227'5|+2073. o 14 I
§024 0925 2938 2:41|+203 5 30 {) i
5031a 0743 1056 112'5{—140 o 12 6107 | ‘
50310 07731 106'81 109'g|—15°3 o 6 } 3of 132°171 | RF, M | 0'977 . 246'9| 123°0|—232 62
May 41 Centr (1598)(=37)  (5) (144) | (2222) | 0970 2396 | 1204 |~ 301 89
i . ; j0'goo  25%°5 108'9i—169 179
; : I. (0867 246'2| 103:9l—22'0 &1
| i | , 5033 0853 6731 3499|+176| o 1o 1377
124°173 'ge, M ?0'982 252'7[ 2306 |—17°7 : 107 |May 13 Centre ’ (43°3:(—28)| (o) | (10) (548)
| 10958 24581 22421—242| 142 :
! 5024 .0°992 290°6] 2318 |+ 1979| 17 6o Uizrae ! I
% oz4 0969 293°2) 2239 |+21 2 a5 |24 ‘ |
L. 5031a. 0642 107°8| 1122 ~141] o 3 133°211 | AS,RF/ 1095t 251°3 103°2{—186 195
| 5031610677 109'8! 1098 |—159 o 8 M. 15033 0742 65°3| 3472|4161 6 17 213¢
’ ‘o~97z 68:9( 7771 +19~;1 84 10°973| 102°3] 3150{—12'6 154
May sl | Centre ! (1511)(=36) (19)  (36) | (1547) |May 14 ‘Centrei (3l'6)|(—2‘7) (6) | (17) © (562)
' i i ! !
Group 5031, May 2-5. A small spot, @, followed on May 4 and 5 by another, b,
Group 5032, May -. "A very small faint spot.
Group 5033, May 12-15. A small spot.
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TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903. 15
Measures of Positions and Areas of Sun Spots and Faculz on Photographs—continued.
& g ‘g HELIOGRAPHIC Srorts. FACULE. & § ’5 HELIOGRAPEIC SeoTs. Facrne
5 3 @ 5 2 =
1% s FE T O st &2 | g
Greenwich 2 E <7 |= & Greenwich g 4,17 37 |93 S
Civil “ SE | a B8 |38 - Civil “ SE | = g |02 as
o & £3 | ¥ = T R & e3 | § = Ea F3
me. ] EER 5% |23 g8 Time. g s | 2 bg | =% L)
g 18 |52 4 R L5 |5 | %Ss E 57§ 58
® s $5 2 . 3 2 S - |% - L= £ s 83 =N 3 3 S | o _= hat
1% |82 |25 | & | 2 |¢8F|s%F| 4% g 0%2 |82 | 25| 8 | £ |438| 34| £F
2lgm g% & 3§ 187 |E ] & Sl &% |27 &8 jETET) &
1903. ° ° 1903. ° o °
1347214 |RF, M 0924, 296'6| 82:31+23'3 41 |139'545 | R, M[5034 |0°520] 1§1°4| 2913 /—29'0) O 1t
15033 |o581; 62| 348'34166 4 7 5035 |0g4z! 69'9| 239°5|+ 18 1 28
0'923{ 103°g| 311'3|—138! 212 5035 |og52i oo} 2376 /+1831 10 33 1041
I 09581 67°8! 3075|4204, 209 5035 |0'gb3; 687! 2355 +19°8 2 57 f
10993 | “9'4»‘ 294’5 |—29'6 174 0’886 61°z| 2497 |+242 139
May 15 Centre | (18 (—26)  (4) (7) | (636) 0'go6! 10479 | 243°4 {—14°3 175
! ? May 20 Centre : (307°8)(—20) (17) |(129) | (1375)
; | .
| 140434 | REM 0793 2937 | 34574 +174 59
135°206 | RF. M 0968 292°5° 784 4211 59 5034 |o'500, 162 6| 286'2{—30'3 + 26
09353 2803 7671+ 91 33 5034 107534 | 157°0| 28271 —31°1 8 38
‘ 5034 10°9h8 12073 2908 |—299| o 4 1 5036 oRo7! 67°1, 2452 +17°1 O § L
. 5034 |o'g71’ 1196 2899 |~29'3 1 12 8o+ s035a (0862 67°8| 2392:+180" g l 68 1470¢
; 5034 |0°g&t1 ., 1212 287°2|—310 2 14 '} 05 5035 |ogoz. 666 2343 [+201 o 21 |
L 5034 |0GR6 1206 28574 1—30°3 7 w0 || 0824 107°6) 241°7 | —15°§ 168
'0-888 1057 3031 |—1I50 176 | May 21 Centre (296°1)(—1°g) (z1) |(157) | (1697)
{0933 625 300°0 42473 148 ’ ‘
09350 I1I1'2 293'9|—20'Q 68 i
! o974 683 2905 |+204 85 | i
May 16 i Centre : (52)(—27¢) (10) | (350) | (1374) |P41°420 | RF M 0'go5 | 290°0| 3437 {+I7'2 160
: 5034 |0'475| 186:6| 286:6:—29'8 o 9
i 5034 lo4g9g! 1769 28172 —31°2 3 20
i 1 50351 0731, 632|239 +180 g | 62 }105 .
136°185 A% RF 0953 | 2503 642!—19°5 : 73 5035 lowg6l 62:6| 2343 +20°3 o 8 +
i 5034 |ogz1| 121°5] 287°7|—2981 o 4 i] o-goz| 117°2| 2208 —25'1 193
5034 |0928| 123°3| 286:9|—316! o 9 ! 6 May 22 Centre i (2830)(—17) (12) | 199) | (1417)
M. ‘ 5034 |0937| 123°6| 28574 |—321] o 15 1 §90¢ ‘
| 5034 |0°937| 122°4| 2852|—310! o 10 ‘
i ogI1| 5§47 2928|4305 | 87
| ! 0'909 | 654 290°1 4211 ! bo133 |1420455 | RE M| g035a 0565 546 2405 +1771 6 25 |
May 17 | Centre (3523 (=23) (o) | (38) | (889) o777 593 | 2233 222 567 |
‘ i i ‘ ‘ ‘ og61 1 7000 197°1 +187" 8 T
E 5 l : May 23 Centre i “|(269°3) (= 16): (6) | (25) | (738)
137i303 RE, Mi 5034 ?.0'8;5 lz7'l' 28379 —32'3 o 8 % 443¢ . |
May 18, Centre (337°5)(—22) (o) (8) ] (443) | 143577 RE M 50350 |0°399 1 33°8] 24170 41778 ° 15 !
‘ i 1 ‘ 5035 0479, 414 23¢9 +196 o 11 j
i . i | 0889| 704 1937 +16%6 207 |
| ‘ : 3 May 24 Centre (z544)(—1'5) (o) | (27) (207)
138°243 RF,M 5034 0684 133°3] 2902 —29°6 3 6 | |
5034 07031 1345, 289’3 —31'1. © 2 28
* 5034 ‘07161 1337|2879 —31'3 1 2 s )
. 08961 587 2663 +26'6 I 10§ |i144'420 |RE M 0749 | 22970 2842 —30°¢: 432
L j 10979 ] 648 249'1 4241 L 216 5036 |0329] 3487 2473 +174+ 3 27
: ‘ ‘0'gf0 1 102°0 246’67—|z'x‘i 127 5035010334 62} 2412 +1801 © 3
: 0982 107°6| 2459 |—17°7 | 47 5037 |0°403| 1470|2299 — 21 © 12
f { {0989 72'9| 2448 4165 303 0755 66'4] 1974 +16'6 208 |
May 19 ;Centro!‘ ; (3250)(=2'1)  (5) | (13) ' (1056) |May 25 Ceutre (2437400( =14 (3) | (42) 1 (640)

Group 5034, May 16-22. A few small spots irregularly scattered. Only one of these remains by May 18,
This outburst has disappeared by May 21, and a third outburst has
Group 5035, May 20-26. Three spots on May zo. The two first of these liave coalesced to form a spot, @, of double nucleus by May 21.
A small spot is seen again in its place on May 24.

Group 5036, May 21-30. A small spot on May 21, not seen again until May 235,

group has taken place by May 19.
21 and disappeared by May 23,

a small spot,

Group 5037, May 25. A small faint spot.

But a fresh outburst in the region of the preceding part of the

taken place in the region of the following part of the group.

It has Lroken up by May 26, and las disappeared by

May 28.

The third spot has broken up by May

It is seen again on May 30 as
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Measures of Positions and Areus of Sun Spots and Facule. on Photographs —continued.

& é 5 HELI0GRAPRIC SrpoTs, FacrLe. & é 5 i HELIOGRAPHIC SpoTs. Facrrs
5 3 @ 5 2 @
2 0: 1z N 2olE e 25 |zx | g
Greenwich 3 ‘E . & <z = & Greenwich -] 2 . .a <z = S
Civil 2 SE | g £5 |23 = Civil 4 g;é 2 EE |82 s
Tme | | O|EEF | Bz By | 8E | mwe | | F JEE|F | Bz |53 | i
E S s": = 3 e w® P Ss < S :’: g 4 52 5 ‘5‘.5
5 | w8 | 24 | B4 | B 3 1%en %] <= s | wg | B2 | 25 | 2 T | Cen| tan| 2
S| g7 | #5 E4 | §| % |384|388) g2 I ea (35| 33| % | 3 |34 |z%8| g2
= Z A = 3 K < < = z A & =3 3 < - <
[
1903. ° ! o ° 1903. ° ° °
145600 |RF, M 0914 | 303'5. 2887 |+296 144 |152°611 | RF, M 0'918{ 293°2| 1993 |+21'0 _ 39
07731 23481 272°8|—27"3 6og 0804 | 305°1| 1824|4272 44
5038 0744 | 2923 2731 I 4154| 17 69 o'861| 638 7884220 59
5039 10686 295°1| 267°81+159| o | 13 June 2 Centre o |(1349)(=04)} (0 | (o) | (142)
5036 |0'457| 313°6] 247°9|+17'1| o 6
5035a|0°383| 3306 239'1 (4181 o 5 .
May 26 Centre (227°7)(—13)| (17) | (93) (749) |153°207 |RE M o927 | 289'5| 193°5/+17°9 21§
1. 0952 | 145°4| 668 |—51'6 84
June 3 Centre (1277 1)(—03)| (o) (0) (299)
146°478 |RF, M 0917 235°8| 2787 [—31'% 432
5038 0855 289'1| 2729+ 15'6{ 12 58 332f |June 4 No |[Spots| or |Facule
5039 10'805| 291°4| 2673 |+16'4] o 6
5036 |0'598| 301°0| 2484 [+ 170 o 5
5036 105911 302°4 | 247°5|+17°4| o 6 155507 | RF, M| 5040 {0503 ( 41'3| 757 |+2200f 1 | 12
5036 |0'586] 303'1| 247°0 (4177 o 5 5040 |0'519| 452| 73°4(|+21'3 o 13
5035 [0°481] 3168 2364 |+19'4; o 14 o914 | 1137} 32'7|—216 254
5035 [0°470| 319'8 | 234°8 |4 1979 o 5 June § Centre (96:6)(—o1) (1) | (25) (254)
May 27 Centre (2161)(=11) (12) | (99) | (764)
June 6 No |Spots| or |[Facule
147°590 | RF, M 0'750| 299'5 | 245°6 |+ 209 619
0968 | 2374 27461—317 138 {157°110 |RF. M 0881 | 240°8 ] 133'5(—253 72
5038 10958 286'6| 273:6|4+156; o 30 141 I 0979 | 1054 | 3579 |—15'0 354
0905 | 11370 1384 |—21'1 128 o'920| 1084| 99 |—168 6o
May 28 Centre (201°4)(—10)  (0) | (30) | (1026) |June 7 Centre (759)(+03) (o) | (o) | (486)
i 158440 | RF, 3| 5041 0816 249'7 | 11075 |—16°2 o 9
148286 | As, M 10984 | 2866 271014162 124 5041 0781 252°9| 107°6|—130 o 13
L 0862 | 2961 | 2483 (4217 357 5041 |0717| 257°4| 102°8 |— 93 o 10
0751] 299°7| 236'3 14212 128 so42 |0574 | 3456 677 |+341| o 8
May 29 Centre (r92'1)[(—0'g) (o) (o) (609) go42 |0°568| 347°7| 662 |+340 o 4
! 5043 10881 1080 357°6,—156) o 7 319¢
i June 8 Centre (s78)(+04) (o) | (51) | (319)
149i,°92 AS, M 6 0909 | 25579 2467 | =131 138 61—16
: 5030 0930|2891 2483|4174 | o | 14 8457/1159°514 | RF, M 0'923 | 2522| 109°6 |—10"2 174
May 30 Centre (1815)(—08)) (o) | (14) | (983) |June ¢ Centre (43°6)(405)) (©) | (o) | (174)
150°516 | RF, M 0'886 242'6' 222°2|—24°4 87
0882 297'4 2211|4235 683 |160'124 |RF,M 0943 | 249'8| 104°4 |—18-8 115
0808 1261 114'7!—288 132 0'949| 237°9| 1036 |—301 43
May 31 Centre (162:7)[(—07); (o) (o) (902) 0'942 | 23277 | 1009 |—34'6 34
L 5044 |0353] 167°7| 30'9|—19%6| o 5
5044 |0°375| 161'7| 28°3|—20'3 2 8
151°433 | RF, M 0910} 2968 2131 |+24'0 431 0978 | 1132 | 319°0|—22°5 55
June 1 Centre (150°5)(—0'5)] (©) | (©) | (431) |June 10 Centre (35sM(+os)  (2) | (13) | (247)

.

Group 5038, May 26-28. A spot crossed by a bright bridge. It diminishes on the succeeding days.
Group 5039, May 26-27. A small spot following Group 5038. It has broken up by the next day.
Group 5040, June 5. Two small spots,
Group 5041, June 8. Three very small spots arranged in a long row almost at right angles to the solar equator.
Group 5042, June 8, Two very small spots.
Group 5043, June 8. A very small spot,
- Group 5044, June 10-16. A few very small spots in a straight stream. The group is not seen on June 13, but has reappeared by June 15.
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Measures of Positions and Areas of Sun Spots and Facule on Photagraphs—continued.

& é 5 HELIOGRAPHIC Srors. Facvrz. ) g g HELIOGRAPHIC Srors, FactLa
= 3 173 ]
2 g s les o 3 E I EE 7
1% | S Do - P Sol: | & ve |ae | &
‘Greenwich = - « < (= o} Teenwic 2 g g g
civil 3 84| 4 £ |38 s Civil S S5 e E:‘; é:‘. 5%
Time. : (B8 Fs |By | B& [ wee | | F BRI |, By |5z |
Bl | s8] s, | 3| 2 [v7.0s%.| &8 ElC.lezlzas| 22 [3anltan| 93
PSR E% 2% B | & |g%R|g%R| g2 5| SE || 3% B & p85|g%8|
= | = a & 3 3 [< < < = | = a & 3 2 1< < <
1903, o o o 1903. ° ° 0.
1619-1;6 RF,M| 5044 [0°372 192°7| 26°3 —205 4 11 167°435 | BF, M 0882 | 2500 358:5 —16.8 97
L §044 0'359 183'7| 2277|—203| 2 6 5047 |0'840| 6679] 2437|4200 o 6
0'934 1150| 314'6[—230 p (79) 504; 0855 2;;1 z;;? i;gg g :é 1252¢
June 11 Centre : 21°3)(+ 07 17 7 5048 | 0929 ‘9 : .
G )@ ’ June 17 Centre ' (2928 (+l_'4) (5) | (53) | (1349)
162°112 | R¥, M 0'969| 243°1| 82'5{—257 50 | 168426 |RF, M| 5047 [0708| 622 243'9-@*’:}’1 6 19 )
0909 | 2450 71'8|—22'2 92 5047 |0726| 60'8| 242°81+20¢| /0 5 1]
0:9gob | 2960| 7718|4237 120 5047 |o'721| 63°4| 2426|4218 2 12 |} 592¢
5044 [0¢462]| 2182 269|—20% 2 6 5047 |o7431 638 2406 |+19°9 o 4 J
L 5044 |O'444| 2177] 259|—19°8 o 2 5048 |0828| 654| 232°1|+202 o 3
5044 |0°424| 212°3| 23'1[—20'1 [°] 4 5049 |0°933| 70°2| 2174 +21°1 o 8 1253¢
0'go2 | 117°3| 308'1 [—24'0 76 0'876| 1153 | 227°8 +19:o 193
June 12 Centre (9°2)(+08) (2) | (12) | (338) |June 18 Centre (285'7)(-—*_211‘;)v (8) | (51) | (2038)
163254 | RF, M| 5046 |0°395| 230°2| 12°2|—13'8 3 10 June 19 No | Photojgraph
5046 |0°386| 2287| 11°4|—13"9 o 2
5046 10363 | 2242 2| =141 o )
5015 0963 12279 282-4. —31°2 o 8 170189 ' RF,M|g5050 |0°439| 1900 267°1 ’&;’(.C? 20 35
5045 (0965 | 122°1| 2827 [—30°5 o 6 } 533¢ 5050 |0°435 | 1885| 266'3|—23°8 1 3
I 5045 |0'972| 123°4| 281°2|—32°0 o 19 5050 |ov456| 186'1| 2654 | —23°7 1 2
o8goi 65'1 2935|4224 42 5050 |0471| 184'4 ) 2646 —25'2 4 31
0'975| 113°2| 2785 |+ 224 73 So47a|0'433| 42°6| 242'7|—26'2 14 47
0983 | 65'8( 2753 |+240 202 50470 | 0458 | 4561 2420 +186] 1) 48
June 13 Centre (354'1)(+09)] (3) | (51) | (850) 5047 |0°513| 49'9| 2376 |+zoz| 4 | 22
L sosia|obsg| §7°9( 2255 +2081" 9 | g7
164°188 |As,cL 0'770| 241°0| 27°9|—2I'2 216 gos1 | 0681 60z} 2232 |+21'8 1 5
5046 0557 | 243°1| 124 |—137 3 fo so51b | 0702 | §8'9y 2219|4211 10 41
5046 (0517 2405 9'3|—138 o 10 5049 |0770| 6521 21474 |+22°5 o 4 90¢
M. 5045 | 0'9o5 | 125°3| 282'5(—31°0 3 . I5 450¢ 0848 115°5| 207°8 4200 39
0943 | 654! 272'8|+23'5 240 0'955| 736 190°01—204 190
June 14 Centre (341°8)(+170) (6) | (35) (906) 0966 | 110°6° 1892 |+ 162 74
June 20 Centre (262°3)|—19°3| (75) |(295) (393)
165:258 | BF, M| 5044 0'875) 2456| 257 |—206, o 9 149¢ ! (+17)
5045 10818 129°8| 280:8|—307 o 7 432f :
0886 61°5! 2681 +zg'6! 104 |June 21 No | Photolgraph ‘
0973 | 7279} 2514 |+16°9] 387 :
June 15 Centre (327°6)(+1°2)) (o) | (16) | (1072) !
i ; 172°420 | RF, M 0'818| 231701 2796 '—29'6 282
166°516 | RF, )M 0'873| 2526 100 ~—14'4| i 131 5050 |0'681| 231°4| 2681 —23°4 3 18
5044 '0°986| 2511 301 |—1841 o | 6 28 5050 |0'683| 227'7 266°7|—256 o 5
5044 [0'981| 248'3! 282(—z100! o ! 171 } 3¢ 5050 | 0675 224°5: 2648 |—27-0 4 20
5045 0706 1378 2777 \—303. o 3 259f 5047¢ | 0°349 | 330°1 . 243°4|+19°5| 23 | 121
5047 '0'933| 690, 243'114+200" o | 1T 12 5047 [0'336| 3450 2381|4209 o 14
5047 10'948| 69°7| 240'4i4+196: g ’ 21 } 59p 15048 (0°350 67 2303|4223 o 2
5048 10'985| 691 2313|4208 o 85 so51a 0346 | 159 2270|4214} 22 | 152
o814| 130°9| 2651, —31"2 } 87 5051 |0'335 289 2230|4190 o 2
08461 112°5| 2558 =181 | | 95 §051b | 0413 | 288 220°4|+231| 11 83
June 16 Centre| (31c9) (+1°3)] (9) ;(297) (2114) |June 22 Centre] ‘(231'8)1(4'2'0) (63) (417) | (282)
i i ! ! ! i |

Group 5045, June 13~16. A few very small faint spots in an irregular cluster.

Group 5046, June 13-14. A few very small spots in a straight stream. X ab

Group 5047, June 16-27, A few small spots in an irvegular cluster. The leading portion of the group increases, and a pair of spots, @ and b, ave seen here ou June zo. a 8n
have coalesced to form a large spot ¢ with double nucleus by June 23. , b

GI'O“F 5048, June 16~24. A faint spot following Group so47 on June 16 and rapidly diminishing on the succeeding days. 1t is not seen on June 20, but has reappeated by

une 22.
Group 5049, June 18-20. A very small spot following Gronp 5048.
Group go30, June zo-23. A few small spots in a straight stream, inclined at a considerable angle to the equator.

Group go51, June 20-28. A stream of spots forming between Groups 5048 and 5o049. a and b, the first and last spots, are the largest. & has disappeared by June 23, and «
remains alone on June 26.
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.

=2 g s HeLiocrAPHIC Srots. FacuLz, & E s HELIOGRAPHIC Srors. Facorz.
] 3 2] 5 3 7]
300% fs 55 |zg | oz 3 1% |8 &8 | &8 | %
Greenwich = ] 3 &= <~ 3y é Greenwich 3 ‘E . ,': <3 i 3
Civil = SE | = £ |35 o Civil s SE | o E2 |82 =
Time. £ B E Ea T, EE Time, §' £3 2 2. .E“‘ 5
A EEE R E (B2, i B
E" 2.; 8‘5 g 4 3 g “SUJA; ?w,-; &2 g S 5 8“5 g5 ES g %m—* s = &=
20232085 % | 2 .3%|.iF] i 22|25 % | £ |g85|.5F| oZ
217 23 E 5| 5 B g2 2118|185 | 3 |EBRfERe] B
I : 1
i | !
1903. Lo ° o 1903. ° ° :
173462 | RF, M 0793 302°1| 267°3 4262 227 |179°437 | K, M 10'972 1 2934 | 21671 k234 | 5§81
05711 3017 | 2498|4192 141 ogi1| 623, 7671 +16‘21 139
5050 10816, 239'4! 26877 |—232! 8 1 June 29 Centre (139'9)(+28); (o) | (o) (720)
5050 107947 233°8) 264°5|—26'4, o : 8 ;»} Hy ‘l
5047¢10'499| 30771 24377 41977 24 140 l
5047 |0472 30901 241°8 +192° o .4 180477 | RK, M| 5052 0434 | 200°0| 1352 |—21"1 [} 6
5047 |0450 319'7i 2372 |[+22'0 o { 9 | 5052|0434 | 196°9| 133'9|—215, o 19
5048 lo'389) 3290, 2314 +21'5 o | 30 | 5052 0437 | 192°3| 131'9|—22°3: 1 | 11
50514103471 339'8 ' 226'3 +210 31 | 137 | 5053a10°999 1090} 39:3|—18'9. o | 269
5051 10°333| 3525 2217|4213 o 1o | June 3o Centre (126°1)(+2:9)1 (1) [(305) (@
50516 10°362 357°3 1 2201 |[4+-23'2. 10 | 52
June 23 Centre i (z19:0)(+2'1) (66) (398) (1009)
| “ 181°641 | RF, M 0'931 | 2599 1784 |— 83 177
; 5052 0569 225°1| 136'3 | —z20°9 3 18
174°248 |CL RF 0962 | 2380 2786 '—29'g; 251 §o52 |0°§35| 218°3| 131'7|—22:0| o 2
0878 235°1 | 263°8 | —289 L 224 5053|0951 | 1109 | 412|—188| 50 | 301 710f
M. I5047¢ 106231 299'4| 2436 +196 18 . 130 ° July 1 Centre (110°8)(+ 3°0)| (53) |(321) (887)
15048 |0'497] 3106] 232°3i+208, o 18
[ 5951a| 0436 319°4 2263 42104 13 L 122
15051 10'395| 33401 2194 4228| 2 | g 182413 | RF M 5052|0681 23¢4°2| 1366|209 ] 2 | 20 } 106¢
June 24 : Centre (208:6)(+2'2) (35) (277) (475) 5052 | 0634 2279 131°0(—2274 4 22 .
3 ! 5053a| 0890 112°g| 40°8|—187| 58 | 291 11877
: July 2 Centre (100°5)(+ 3:1) (64) |(333) | (1293)
175444 | RF, M 0'966 | 2324 264°61—25g 276
15047¢ (0797 | 293°6 1 243°5 4+200| 12 109 871¢ ‘
| 5051a 0606 | 303°2¢ 2255 |+21'2] 20 ' 111 183413 | RF.OI | 0'9o4  274°6| 151°8 |4 55 90
5051 05841 307751 222°7 4228 ) 3 ' 0885 245°0| 1458|203 98
June 23 - Centre (192:7)(+2°3% (32) (223) | (1147) 0'869 | 3106 1419+ 362 93
{ 5052 0'804_ 240'7 1358 —-211 1 9 l89]
i 5053a) 07821 1175 | 40°2|—1891 50 | 264 |1,
‘ i 5053 o789 115°3| 38:9|—176| o | 31 |
176'359 . RF, M 5047¢ :0'899 | 291°1 | 2437 | 4200 | 25 11§ 1756¢ 0939 104:3| 188|123 108
| 5051a:0°7351 2970 2251 '+21°1| 20 96 08511 132'2| 389|—326 195
i ‘ 10894 99'4| 1182 | 73 i 88 JJuly 3 Centre (87°2)(+3°2)| (51) ((304) | (2900)
June 26 Centre (1807) (+2:4) (45) '(211) | (1844)
‘ 184°457 | RF, M 0894 | 24371 | 1327 |—22°'2 308
:t J 5053 060z | 1257 | 4277 —177| o | 2 |)
177°455 RK.M 5047¢,0°976 | 289°g | 2417 ' J18°8| 13 , 6o 1457¢ 5053 0617 1266 42'1/—187) o 3 | 1034~
} 5051 0870 293:9| 2250 422'0! 13 | joo 50530 0644 | 12573 39'9 | — 190 58 ) 294 |
i 10915 1215 | 104'9 | —273 | 50 0803 | 1213 | 25'6!—22'5 1431
108931 608 1045 42772 98 096t | 1207 | 364'c|—282 288
i 10904 | 112'8 104} —192 i 59 |July 4 Centre (73:5)(+3°3)| (58)  (299) | (3061)
June 27 Centre| (166°1) (42°6). (28) (160) | (1664) ! i
f } | ‘ 185°237 | RF, M | 0934 | 245°4 134'6‘—22‘6 412
} | I i 5052 (0965 | 245°8] 1348 ' —222| o 6
1 i ! ! | 5053a|0°540 | 1349 393 —19'2| §8 ! 273
178'509 RFM 505140957 2924 2248 14222 16 | 59 8o4ny L 0'753| 123’01 20'5 —217 239
' ‘ |0°956 986, 8201~ 74 | 85 o922} r122'5| ' 1'§;—281 335
June 28] Centrei ](lgz'z)(+z-7) (16) 1 (59) | (889) lJuly s Centre (63°1)(+34)| (58) i(m) (986)

Group 5052, June 3o-July 5. A few gn
Group 5053, June 3o-July 11. A large
straight stream has formel to the

-

1all spots in a straight stream. The group is not seen on July 4.
regular spot, a, frequently with some small companions.
south of it, and a is seen as the centre of a wide area of disturbance.

A number of spots have formed round a by July 7, and by July g a fine
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.

& é 5 HELIOGLAPHIC Srors. FacuLz, & é "5 HEevrioGRAPHIC SproTs, FactrL=
5 3 @ _ 5 2 @
3 |2 5 55 |&s g 3 % |z 58 | &k g
Greenwich 2 g ] & - Ja S Greenwich 2 £ | & <z [mz 3
civit DU T B Y £2 |3& o Civil - SEl e = 55 a5
Time. . g Eg‘% ] . S§ §§ 55‘ Time. . :%T 58 | 2 . E‘é, £3 iz
1S gzl | % | & | |25 | s 21S 152, 12| s <% 1<% | 55
3 o 25 Z = 3 g5 38 3 g s | B8 K g ] £38 | B¢ gs
218" 2% &% 53| §F 1E 5% & 2127 |&° | 251 85 | 3 12%F |2 &
|
[903' o o o '903. o o o
186-432 |BF, M |5053 jo'371 1676 42'5(—1777| o 5 190°408 [RF, M | 5033 |0'738| 234-8| 35'1|—22°1 1 4
s053alo0'408 1611 39'3|—19°2( 357 | 280 5054a|0°438 | 2065 6:5|—190| 18 96
0'808 l29's} 2'3 —28'4. 357 5054 0‘432‘. 201'3 42 —197 4 20
Juy 6 Centre f C473)(+3°5)| (57) (285) | (357) 5054|0396 2010 31 |—177| o z
5054 |0398 19571 o8{—185 5 45
5054|0377 1928 3588 —17:7| 1 4.
187°42z0 | BF, M| 5053 |0°378| 202'0( 42'8|—169 4 14 5065 [0°286| 30°9| 3457 [+ 181 9 76
§053 j0'366| 197°0| 407 |—169| g 20 5055 (03511 436|339} |+185) 20 | 61 \
5053a@(0°397] 1916 39'1|—19'2| 46 | 221 July 10 Ceuntre (354°6)(+ 470)(141) (747) (760)
5054a {0613 | 129°1 41—19°5 15 33
5054 |o6ig| 1269 2°9|—187 o 6 191°431 |RBF,M [ 5053 10928 244°6| 449|—21°1| 18 109 '
5054 0629 1257 19| — 18y o 4 §o53a 0883 2454 | 392|—194| 38 | 22% 1757¢
5054 |0°64q| 125°7 o'5|—192]| 10 34 5053 10881 240°5| 37°6i—235] 10 48 (
5054 |0'646| 1238 o'1|—180 o 3 5054a | 0560 22770 66i—187! 18 87
0723 | 1368 o1 |—287 215 5054 (0°545]| 2259 54— 185 o 41
July 7 Ceutre ( 34'3)(+36) (80) (335) (215) 5054 lo's07| 22273 21| —181 6 13
5054 (0493|2199 o3, -1831 o 3
| 5055 |0°256] 3362 347°3+17°61 14 34
188-433 | BF,M 5053 |0'508| 226°31 43'3|—17°1 [e) 28 . 5055 |o0'2354 3306 3462141779 2 14
5053 [0°549| 2162 41°3|—227] 13 61 5055 1072351 344°1 | 3449 \+17°1 3 8
5053 074611 22331 39'9;—160] 3 | 12 5055 0254 351°6| 3433 |+186) 1 18
5053 [0¢485| 217°6] 3900'—19'0| 39 | z14 5055 0231 3579 3416 +17°4] g 48
§053 0'541i 2109 384 —240] 7 42 5055 ,0256°  3:3| 3402 |+189; 10 49 |
5053 10°492. 210'0: 36°1)—-21'5| o 3 ‘ 5056410939 1240| 277°4|—29'9| 9 | 24 | 432/
50540 | 0466 14774 54(—19'5| 22 | g7 Joly 11 Centre , (341°1)[(+4'1)(138) (721) ' (2189)
5054 |0'503 | 138 8; o4 |—187| 18 119 ’
July 8 Centre ( z0'8)(+37)(102) (576) (o) |July 12 No : photo graph
j ' 193463 | BRF, M o819 2286| 359'2(—29°8 168
189°442 |RF, M 5033 |0'665| 238'9! 43'9|—170 o 6 934 0-943 246 1| 225 |—z1°1 796
15053 (0688} 230'8] 42°6|—22-6 23 132 5054010831 24379 62 —188| 17 73 745f
{5053 0608 | 238'5| 399 —153 ° 2 5055 10°579| 2939 3478 \+17°1 4 | 27
5053 10646 2300| 39'3{—206] 2 6 5055 10'563| 2943 | 3466 |+17°0] 23 | 101
5053a /0625 232°4; 390l—1971| 38 211 5055 go'gnl 298'5( 342°3|+17°'9 o 6
5033 {0652 2256 380|—239| 13 95 5055 0486 301°0] 340°2 |4+ 184 4 26
[5054a 0397 | 1766  61|—19°5) 16 | 81 5055 10'497 302°6| 340°5{+19'3] o 7
§054 10°400| 1613, 359'8(—184]| 3 32 5056a (0770 1363| 276'4 1 —304| 7 17 9317
5055 04541 557! 344'3|4+183| 26 79 [0g18 712 247814189 1389
5055 [0'486| 389 3417|+179] 6 | 31 10968 1066 | 2408 | —14°9 142
5055 |0'508 | 59°5| 340'2|4+183| 6 | 27 July 13 Centre| i (314°3).(+4°3), (55) (257) | (4171)
July 9 Centre C 78y (+38)(133) (702) (o) | .
f | 194°463 | RF, M 10900 2342 3578 —29°¢ 151
B } ! i 5054a10°928 ' 247°4 58 —19°1 ‘ 11 58 3717
190°408 | BE.M 5053 (o824 | 24041 447[—21¢| 19 117 ) 5055a 0734 289°1| 347°3|4+1679, 28 | 151 } 2
5053 10778 | 243°9| 41°4|—17"2 7 23 5055 0654 293'8| 340'0:+186: 3 19 34
5053 0795 2363 | 40'5|—233| 1 | 6 | 5056a 0673. 147'1| 2760 —304| 5 8
5053 |0778| 238:6' 39:8|—21°1 o 5 760c¢ o761 1387 2661 . —31°3 618
5053 0750 243'6‘ 38:91—166 o 7 l ;0863 ., 685 24270 +207! 833
50534 | 0761 | 240'3| 38'9i—19'2| 44 | 213 |09181 113'5| 237°9 —19°5 | 9L
5053 '0-766 23420 372|—237 | 12 \ 68 || July 14 Centre ! (3010) (+43) (49) ((236) | (24c6)
! H I

group 5054, July 7~14. A stream of spots following Group 5053, The leader, q, is the largest and most stable. @ remains alone on July 13.
roup soss, July g-16, Several spots in a straight stream. " The leader, a, has become a large regular spot by July 14, and remains alone by July rs.
Group 5056, July 11-18. A small spot, @, on July 11. A second, b, has formed behind it by July 15. Neither spot is seen on July 16, probably on account of a defect on the
Photograph, as both are seen on July 17. b has disappeared by July 18.

GREENWICH OBSERVATIONS. 1903, o
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MEASURES OF POSITIONS AND AREAS OF SuN SPOTS AND FACUL2 ON PHOTOGRAPHS

Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.

i

HELIoGRrAPHIC

2
g
=1
7

i

HELIOGRAPHIC.

«-s .é_ ‘5 FacuLs. é é ‘; SPoTs. FacrLe
3 3 @ 5 3 @
3007 ¢ 55 &5 g EI A &5 |5 | o3
Greenwich 2 5. & < 3 ] -Greenwich g 2 X b <= =z 3
Civil @ SE | o €5 |38 . Qivil e SE | o 25 |28 .
T o =R 2 e= 25 ° = - - |== S
 Time. g | 22| 3 5% |23 84 Time. g |52 | 3 B3 |&38 88
§ 1% 122134 & | 2 |25%|32%] T% Eisg |24 84 2 | F |Sen|ten| %%
H ] 2% | %< g Z 88818388 £E g ; f3 | 34 | & Z | $88 |58 &
= | &° | A = 3 R, Z Z 2 |87 |A° &Y 3§ 3 |4 3 g
1903. ° 1903. o ° E
195°422 10959 | 248°0| 358:9|—197 294 |201°414 o893 231°5 | 2634 |— 309 | 8o
so55a . 0'863 | 286°9| 3477 (4168 1 173 588nf 07581 291°9| 257°2 |+ 19°8 . 396
5057bi0°430| 1717 | 284°5 |—20'7 2 25 5057 (o980 247°1| 284'3|—21"2 o 3olf
5057al0'430| 1662 | 282'1|—20"3 1 13 5059 109641 245°5| 2799 |—22'0 o 31 1 709¢
§057 o7z 1655 2810, —22'7 o 7 5059 [0°935| 24401 274°0(—22°2 o 12
5056a 0602 | 1619 27581 —30'5 o I 5058a 0464 | 2901 | 2355 |+ 136 4 17
50566 | 0606 | 157°6| 2729' —~29:8| o 10 July 21 Centre (z090)(+50) (4) | (90) | (1906)
0'839| 116'1| 235-6 . —19°0 239
0821f 64°1] 234'7.4237 654
July 15 Centre (288°3) (+4'4) (239) | (1775) | 202627 0'928| 231°2| 252'3|—33'0 6to
I 0’857 289°6] 251°5|+19'4 617
i 5058a 10°687 | 284'5| 235°9|+13°7 3 10
196°172 5055a10'939 | 286'5| 3484 4170 134 623/ |July 22 Centre (192°9)(+51)| (3) | (10) | (1227)
so58a'o749| 76'1| 2302 4134 22
L 5058 07771 76'5| 2277 4133 9 71e
0'948| 64'9 20771 4252 266 |203°634 0'g03 | 2900 | 244°'1 {+420°3 868
7 6 (2784) (+4°5) (165) (g960) 0929 | 2296 | 238'5 | —34'4 291
uly 1 Centre ; 0895 | 241°8| 2379 |—22'3 73
! sosgugogm 233'3 2367 iwo 4 13} 190¢
| 058 0'823| 283°4| 235°0{+ 140 o 2
197434 0981 | 288:6| 3414 4192 340 |July 23 (sJersme } i (l79‘6)‘(+§'z) (4) | (15) | (1422)
§057a 0569 219°4 | 284'5 —21°8 o 4
50570 :0°549 | 213°9| 281'0| =227 1 11 2047528 0975 | 286'8| 2458 . 417§ 174
5056a,0°606 | 200°3| 2757 |—30°1 3 6 0’892 | 292'0| 230'6|+21'9 384
50560 1 0°576| 194°8| 2714 |—292| o 8 5058a | 0'934 | 282'9| 2372 |+139| o | 13 173¢
§os8ajo'go9 | 71°1| 2321 {4135 3 18 5061a | 0'340 81| 1648i+248| 12 39
5058 jo'sso) 721 2293|4136, o 3 5061 10°335| 12°0| 163'4|+242] o© 2
5058 10'567 73'1| 228014133 1 12 5061 0°362| 1401 162°2 |+25°7 8 24
jo813| 617 2094 4255 445 gob1 o371| 1890 16075 |+257| o 8
July 17 Centre! (261°7)(+4°6) (8) | (62) (785) |July 24 Centre (167°8)(+5°2)| (20) | (86) | (731)
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Group 5057, July 15-21. A few small s
seen on July 16.
Group 5058, July 16-24. A few small spots in a straight stream. a, the leader,
Group 5039, July 18-21. A few small faint spots, preceding Group sos7.
Group s5o€o, July 18. A very small spot, north of Group 5058.
Group 5061, July 24-30. A few small spots in a straizht stream on Julv 24.
Group 5062, July 26. Three very small spots in a compact cluster. i
" Group 5062*, July 27. Two small dark spots,

raoves forward rapidly in longitude.

It remains alone on July 21 and 22,

The group increases in size, and the leader, @, has become a large regular spot by July 2.

pots in a straight stream north of Group 5056, a and b, the first and last, are the most stable. This group, like Group 5056, is not




TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1Q03. 1

Measures of Positions and Areas of Sun Spots and Facule on Photographs—coniinued.
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|

Group 5063, July 29-31. A small spot following Group so61.

Group 5064, July 29. A very small faint spot.

Group 5065, July 29~August 5. A few very small faint spots. The group is not seen on August 3 and 4.

Group 3066, July 29. A very small faint spot.

Group 5067, Auzust 2-5. A few very small faint spots in a straight stream. . .

Group 5068, Angust 6-15. A number of small faint spots in an irregular cluster on August 6. A spot, a, on August 7, followed by & d}staﬂt compauion on August 8. . Both
these spots have hroken up by August 1o, and the group forms an irregular stream on August 10 and 11. It slowly diminishes in size on the succeeding days, and is seen
as a small straight stream.

Group 5069, August 6-13. A fuw small spots in a short irregular stream, following Group 5068.




20 MEASURES OF POSITIONS AND AREAS OF SUN SPoTs AND FACULZ oX PHOTOGRAPHS
Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
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5068a 099 | 1661 | 300°1 [—22°F 13 68 5069 |0°598| 147°8] 274'1|{—~242, 1 15 !
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5070 fo621| 145°5| 293'8 =248 ) 2 507z |ogog| 683 229:4|+22¢ 3 21 4
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; (0898 698 252'3 4209 556 5068 |0673| 225'9, 308'g|—2274 o 21
Aug. 9 | Centre (316°5)(+6°4) (41) (269) i (1427) 5068 |o0'662| 2244 | 307°5|—22'5 o 1o
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5068 1 0'491| 1885 | 309'0|—226| 12 39 5070 |0'538{ 2032 | 2908 |—232 o ! 9
5068 0479 | 1838| 3065 |~z220 o 2 5070 |0'539) 197°5| 287°7 —24°4, 4 | 19 °
5068 10454 | 180'6| 3048 |—z205| 5 15 5070 |0'539, 194°21 285'9|—249] g . 31
5068 0469 | 17979 3044 [—21°4 o | 19 5069 0482 180°8| 277'9 | ~22"2 2 10
5070 0529 159°3 | 292°8 |—23'3 1o 5069 [o481] 1724 2762 |—21°9 o 5 !
5070 :0°524| 157°7| 292'1|—22-7| o 1 5072 |o6go 6631 235'1 4209 7 25 g]
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| 5069 i0'683 136°5 ) 274 1|—242 o 37 ‘ 1
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Aug. 10 Ceutre (30435} (+ 64} (50) {‘(382) (2981) 5070 |0613| 2148 | 2872 | —240 2 6 ‘
i !
Group 5070, August 8-16. A few small s5pots in a straight stream hetween Groups 5068 and 5064,
Group 5071, Angust to-13. A small spot,
Group 5072, August 11-21. A number of small spots in a straight stream.
Group 5073, August 12-16. A single spot on August 12, which has broken up into a cluster of very small spots by Auaust 15,




TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903. 2.

Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
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1 5074 10°398 5971 217°4|+18-0 5 26 5075 |0'857 284°9| 244°0|+1631 O 3 g970¢
‘ 5073 0670 127°5| 2044 |— 185 2 24 1 1140 5072 |0'793; 2887 | 2370|+19'01 © -t
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Group 5074, August 14-17. A few small spots in a straight stream, s/ Group 5072,
Group 5075, August 19. A few small spots preceding Group 5o072.
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: Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
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0855, 294'9| 204'2 42479 630 ]239'481 |AS,RF 0825 246'8| 117°2 1 — 146 433
5076 10588 127°0| 1168 |—146 4 17 0964 | 298°4| 141'8 4292 314
5076 lo'6os| 127:9| 1161 | —15"7 o 4 s080a 0543 | 16279 G558 |—24"1 o 3
0766 608 g7'4|426'7 642 5080h 0'542 157°5| 52°6|—233 3 9 63
Aug. 22 Centre (145°7)(47°0) 21 1682 0798 | 125°4| 21'2|—22'4 4
¢ )l W] () (65 Aug. 28 Centre ( 65:8)(+72)] (3) | (12) | (1210)
234°503 |AS,RK 0947 | 291'8| 204'0 42279 219
0'948! 245°5| 1986 | =206 132
5076 ;0'432) 147°5| 117°8 | —1475 |4 13 240°441 | A8, M 0'932| 250'8 | 118'6:—15'0 143
Aug. 23 Centre (1316)(+70) (1) | (13) | (351) 0754 | 2987 | 1004 |+ 26°2 261
5080 (0528 1847 | 558 |—244 o 3
H 5080 o514 | 182°9| 5§47 |—23% o 2
235°507 A8, M 0938| 301°11 1885 +31°6 469 5080 (0°503 | 1803 | §3°3|—22°8 2 5
0766 | 297°3, 166:8 4-25°3 272 5080 {0°513| 179°4| 52'8(—23"§ 3 1
5078 |0833] 23701 1671 |—224 o 6 5080 0526 1777 51'8[—243 4 13
5078 |o810| 2367! 164°81—216 o 4 } 33¢ |Aug. z9 Centre ( s3n)(+72) (9) | (34) (404)
5078 |08001 235°4: 1634, —22°2 o 2
5076 |0'379: 1733 1156|—15 o 2z
5077 10341 266 108:6/+246! o 3
5077 |0°350" 31'8 1066 4241 ) 1 241°175 |RF,M 0978 253°1| 1187 |—148 157
5077 |0'362| 367 104614237 o 4 0'848 | 2964 | 100°9 |4-26'1 286
5077 |0'393 385 1027 4246 o 13 I. o 0750|3037 | 8914297 ; 397
5079 |0'434. 731 9304136 ° §o80 | 0°543 ] 197°0| 53°¢4 ' —24'1 9 2
‘ 7 1093 11481 34 —100 T s | g0 Centre (430[(+72)] (9) | (23) | (840)
- Aug. 24 Centre i (118°2)(+7°0) (o) | (42) | (1109)
: |
5 ! - i 242°421 | A8, M 0909 | 297°7| 92°5|+281 1014
Aug. 25 No | photograph ! } Aug. 31 Centre ( 269)[(+7°2)] (o) | (o) | (1014)
: !
GrouX 5076, Auguj;; 20-7;;6.6:\ very small faint spot on August 20. The group is not seen on August 21, but one or two small spots are seen in the same neighbourhood from
ugust 22 to August 26. . .
Group 5gol;7, August fx -24. A small faint spot on August 21. The group is not seen on the next two days, but on August 24 a number of small faint spots are seen in the
. same neighbourhood.
Group 5078, August 24, Three very small faint spots.
Group 5079, August 24. A cluster of very small faint spots, . . .
Group so80, August 27-30. A pair of small spots, @ and b, a has a small companion on August 27. The group consists chiefly, on August zg, of a short stream considerably in-
clined to the equator, preceded by a few very small faint spots, and on August 3o of a ciose cluster of very small spots.
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TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903. £
Measures of Positions and Areas of Sun Spots and Facule on Photographs—continuced.
& . E o '5 HELIOGRAPHICA Spors. Facurz, 3 é é HELIOGRAPHIC SPOTs. ‘ Facrrz
" 3 w0 5 3
K EENEER K &8 |&2
Greenwich o = & <= = 3 Greenwich ] %m & <z =7
civit 4 ds | - £5 S2 e Civil | S 2 EE‘. g3
Time. 2‘: §E ED 53 E.; ég Time. %‘ S§ g' ) 5'§ E'_Sl <
T R B T P ML D e Bl | 35| a, | 2| 2 |s0.s74] &
AR A - Al L R Slgm &S & 1 8| F 1ET e z
i
1 03. o o o 1903. o O‘
24-39‘419 AS, M o'g50| 299°0| 86'7:+29'8 283 |251°410 |AS, RF o011 | 220°4| 29971 {—26°6 224
0781 ] 233°8| 564 —22°2 285 5082 |0326| 5541 2519 |+17°6 o 4
5081 |o0'532’ 179°5| 134 —249 o 2 5082 [o'341| 5§6°2| 2510 i;;ﬁ o i
Sept. 1 Centre | 137)(+72 o 2 68 5082 lo'352| §7'3) 2502 : o )
? ' ( )t ) © ) (569 5083a|0'g84| 109'8: 1918 —17°9| 26 | 104 1647
0765| 702 2185 +19°7 285
o'8gr| 123°1 2128 —252 28
244" AS, M 0'931; 116:91 297°1 |—21°8 375 |Sept. 9 0'879| 79'1. 206'1 4130 B4
435 o879 239'7| 5§52 i—2273 160 Centre (268°2)(+7°2) (26) | (115) | (855
Sept. 2| |Contre (3603)(+73) (o) | () | (735)
‘ 252°441 |AS,RF| 5082 |o0230| 26:8; 2483 |+ 190 2 5 .
s083a 0917 113‘4.i lgz'g —181| 1% 83 5c6>x]
245428 | As, M 0925 | 242'4| 49°3.—22°2 283 0'936| 59'8] 184" +3o:7 -3
0858 124°4| 2963, —24'5 290 | Sept. 10 Centre (2546)(+7°2) (17) | (88) | (564)
Sept. 3 Centre (347°2)(+72)] (o) (o) (573) )
253°242 5082 !o'222| 3277 2511 |+17°9 o 4 )
531\1.4 5083a|0841| 117°1| 1922 |—18'1| 14 | 110 7267
246°428 |RF, M 0871 2351 2672|—25g 277 | Sept. 11 Centre (2440)(+72)] (14) |(114) | (726)
0'784.‘ 131°3 zgg'g —-25'2 145
0'917) 1197 2738 | —23" 370
0942 72'1| 262°5 4193 228 |254:464 | a8, 3| 5083a | 0684 125°6| 192:3|—176| 15 | 108 239p
Sept. 4 Centre (334°0)(+7:2), (o) (o) | (1020) 5084 |o76g| 1202 1838|177 o 3 188¢
ogrg| 632 161°2(+274 132
Sept. 12 Centre (227°9)/(+ 7°2)| (15) (111) (539)
247°335 . A8, M 0918 2401 | 223 ,—238 235 A
0859} 2314 112|—278 175 |255°483 |a8,RF| §083a|0°543| 1381 | 1922 |— 17| 2§ 106
M. 0810 122°4| 2751 |—20'8 526 0873| 1167 | 159'0|— 190 149
0949, 1241 | 258:0—29'2 278 0'927| 600 1460 +30° 326
0953 688 2483 4224 325 |Sept. 13 Centre (214:9)(+7°2)] (25) (106) | (475
Sept. § Centre (322°0) (+7°2) (o) (o) 1539)
( 256683 | a8, M 0'876 | 230'3| 249°3{—29°6 380
! 5085a|0'243 | 305°6| 21074 |+152 o 4
} 5085 lo0'237| 3108 | 209'3 |+ 160 o 6
248206 | cL, X ©'935: 2395 13°2 |—25'1 132 5085 |0205| 3149 207°2 [ +15°4 1 5
08981 127'7 | 256-2i—292 256 5083aicy25 | 164:2] 1917 |—16'9( 17 6o
M. 0916 69z 2434 +21'9 557 0854 | 62°6| 1404|4271 373
Sept. 6 Centre | (3105)(+7°3) () | (o) | (945) |Sept. 14 Centre (1986, (+72)) (18) | (75) © (753)
i 257°484 | As, M 0'g16| 287°6| 2552 [+ 190 229
i 0:950) 233'6 | 2512 —31'3 275
29'402 |AS, RF 0857, 1066 | 2384 —10°2 102 0891 222°5| 236:3 | —36¢ 146
08861 661 232'0 +24°5 208 5086a 07301 227°8| 2240 —23"§ 7 14
Sept. 7 Centre (2947)(+7:3)l (©) | (0) | (310) 5086 |o'6g5| 2260 22077 . —22'8| I 4
| 5085a|0°407 | 291°1 | 211°1 +1I5°1 4 13
| §o83a|0416| 1882 | 191°5 —17°1| 14 6o
i 08351 1106 | 1349 —12°8 307
Sept. 8 No | photograph. ] Sept. 15 Centre (188:0) (+7°2)| (26) | (91) | (957)
! i

Group 5081, September 1. A very small faint spot. .
Group 5082, September g-11. A few very small faint spots on September 9. Only one very small spot, n/ the place of the group on September g is seen on September 10.

Group 5083, September g-17. A regular spot, @, which
Group 5084, September 12. A very small faint spot.

Group 5085, September 14-15. A'few very small spots in a short irregular stream. Only the leader spot, @, remains by September 15.
Group 5086, September 15~-16. A few very small spots in a short stream. The leader spot, @, alone remains by September 16.

diminishes in size after September 13. Some small companions are seen on September 16 aud 17.




24 MEASURES OF POSITIONS AND AREAS OF SUN SPOTS AND FACULE ON PHOTOGRAPHS
Measures of Positions and Areas of Sun Spots and Faculs on Photogra phs—continued.
H e g g  HEL1oGRAPHIC Srors. FacurLz & é 5 i HELIOGRAPHIC Spors. FacvLs.
g |c @ A A
302 | &5 &g | o3 0% g | & & | %
Greenwich g s, < <z =50} 5 Greenwich o s | .4 <z 1) &
Civil : SE | 2 ££ |82 :; Civil 3 SE | e | 2 |38 e
Time, g Eé z ) Ss E‘i i 88 Time, ) g g; fg” ] _ S§. §§_ §§’
PElc 158|421 s &5, 7 | &k 1S sz | e, | 2| g 595" &5
= 27 & 1&% 5 |3 fRIEseY i = 127 8% &1 8 | 3 |2%F (5% B2
| i
1go3. ° o o 1903, o j o o
258436 |AS,RF 0904 | 292°4 | 2406|423 3, 578 1263°427 |as,RF 0°g72 | 2492 182°4|—182 146
5086a 103840 23579 2246{~23'g 2 13 278¢ 0879 1194 54'3,—21'6 . 371
15087 10677 290'9| 217:3[+19'4 o 2 Sept. 21 j Centre (109°6)(+7°1) (o) = (o) | (517)
5087a 10566 | 2907 | 2165 (+19'1! 10 13
5087 '0'638| 291'7] 21472 |+ 193 1 10 ’
5087 106411 2635 | 2141 {204 o 1
5087 (0632 2935 213°4 4203 4 5 264°343 |CL RF o914| 49| 827 |+722 96
5083 lo497| 2156 | 192°9|—1679, o 2 M.
i 5083 "o'491| 2140 192°0|~17'1 . 5 Sept. 22 _Centre (97°5)(F+70) (©) | (o) (96).
i 5083a 0484 ! 2114 | 19077 |—17°4 8 24
10955; 654! 101'3| 256 o279
Sept. 16 Centre (175°4)(+7°2), (26) | (77) | (1133)
: : 265°187 | RF. M 0'945 29470 158'3 4249 167
; | 0'803| 299'1 | 138'4|+27°4 212
2597130 48, M 10°g60| 292:9 | 237'5 [+24° 200 5088 |oogz2| 3327| 889|+117 o 1
10°909 | 24775 | 22174 [~230, 98 5088 1o rrz2| 3451 881i413°2 o 9
5087a o814 2882 2169419701 11 2z || . L 0921 19'1| 399 465’5 37
5087 07821 289'5| 213614197 o 6 |f 333 0829 1261| 39'2|—24'5 154
5083 10635 2302 | 193°0/—17'8] o 2 o'ggo| 117°7| 21'9|{—230 269
5083210°609| 227'7 | 1904 |—17'8] o 6 Sept. 23 Centre (86°4)|(+70) (o) { (10) | (839)
5083 0603} 2287 190°5 [—17°1 o 2
{0891 | 646 99'2|+258 437
10'942| 3560| 9I'4i434'4 106
Sept. 17 Ceutre} (162°3)(+72)] (11) | (38) | (1174) | 266337 |, nt 0'9o6 | 2950| 1354 {+25°5 194
{ 5088 |o°331; 2873 890 (4123 7 50
| i I 0'876| 143'6| 27'8|-397 57
260°¢441 AS,RFA 10943 | 243°6| 214°4 =219 303 0881 125'1| 168 |—26¢ 156
|o'8801 23274 | z01°2 |— 2873 245 | Sept. 24 Centre (. 702)(+70) (7) | (50) | (407)
L0815 245°51 1991 [—15°3 33
10763 241°8| 193°3 1 —16°1 12§
5087a 0'g24| 287°3| 2174|4187 2 12 708¢ |
lo'838| 61:1| 930|+280 851 |267'639 |AS,kF 0632 3004 | 90°5|+242 ' 304
1 t0'9sg| 1096 78:81—165 114 I 5088a 0621 | 280'8] 9g2'4|+4+121| 17 128 198¢
Sept. 18 Centre: (1490)(+7'1) (2) (12) | (2381) 5088 105681 279'9| 886 4113 o 17
3 5088h |0°562| 2827 8881|4128 4 23
i Sept. 25 Centre ( 540)(+69) (z1) |(168) (502)
261:462 RF,M ©'963 | 286'0| 211°1 [4-17°3 317
0853 243°5| 188'8 |—18°2 624
0739| 51°3| 92°3(432°8 194
07921 631| 842 4255 200 |268'493 |AS, M 0841|298 1| 9904272 281
0892 | 114'4| 770{-180 168 5088a| 0763 | 2800 9;-7 +r121) 41 | 239
08771 529 7624357 17 50880 | 0714 | 27979| 88 5|+ 119) 13 77
‘ 0889 | 1031 747 — Esiz ; 133 Sept. 26 ( 427)(+69) (56) |(316)  (281)
0984 1142 59'9|—222 ! 223
Sept. 19 Centre . (13550(+7°1)[ (o) (o) | (2038)
; f ! | 269°655 | AS,RF|. 0'911| 2963 93°2 |+26'7 132
262°490 AS,RF 0931 246701 185:g9|—192 | 415 so88a|o'gog| 279°8| 933 +ir7l 41 306 }i 167¢
* 0897 2954 185'9 |+ 2579 L5z 50880 | 0874 | 2800 888|4+1200] 5 | go
" 0935 1149’ 57'4|—20'3 I 249 5089a (0656 | z27°5| 58'3|—204i o 3 1
Sept. 20, Centre, (121-9)‘(—{—7'1) (0) j (0) ; (716) |Sept. 27 {Centre ( 27°4)[(+ 6°8), (46) |(399) ’ (309)
Group 5087, September 16-18. A fow small spots iu a short irregular stream, «, the darkest spot on September 16, alone remains by September 18.
Group 5088, September 23-29. A few very small spots forming at the centre of the disc on September 23. The group has developeid into a short straight stream by September
24. On the succeeding days the group consists chiefly of two large spots, a and b, of which a, the leader, an irregular spot, is the larger. o .
Group 5c89, September 27-30. A very smail spot, @, on September 27,  Other small spots have appeared following it by Septemler 28, making with it a short irregular stream.
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Mensures of Positions and Areas of Sun Spots and Facul® on Photographs—coutinued.
8 g | HELIOGRAPHIC Srors. FAcULA. ] é “; HELIOGRAPHIC Srots i FacuLz
= = =
E 3 @ § 2 * P ok i -
| 3|3 g &8 | &8 g K- g tE |&k g
Greenwich ' ~ ‘E o & < &g < Greenwich 2 240 % =% =z &
Civil i |32 | s 28 |82 | -» | cw S O|8% ) ¢ e 8% .2
Time. £ ES E gg E‘é §‘5 Time. g‘ P ) R S‘é £ l 2Q
. o = 5 =9 e S < ~ 3
T - - PR IR B PO WL (N BlS, 88| g, | 2| ¢ |324ens &2
5 s 2o S .d B 3 am| et -] 5 Do S S.4 = 3 EINEEY g
C gl sa 82| 8E | % | £ |g3F| a3 &3 3 0 S2 185 | 85| B | 3 |gEA |88, 34
i § | s@ | B8 | B2 | § 3 |B3R|82A| g2 3| so| 2% | 39| % g |E%9 B8 E°
= = =3 & A 3 |< < < S a & < < <
i ) : ) : |
1go3. ! ° o 1 e ! 1903. ° ° l ° 6
270255 - RE, 0938 2964, 897 +27°1 298 |275480 [AS,RF 0'g51 | 2448 1vCi—21§ 12
Las, M 0977 232°0: 88:7i—348 142 o'gi3| 2360 87i--273 1y
{ 0928 24031 812 )—243 108 sogtalogi8| 78:9! 24331 +12°8| 47 | 274 ]
: 5088¢ 0934 ' 2804] 92'5i41201 49 . 258 6o1c 5091 [0°938|. 7970 2407} +12'§ 7 33 I
1. . ;0884 o'g27! 2805, 87°8|+123| 13 | 94/ 9 5091 |o'gjo| 800 239°8 .+ 1177 o 3
s08ga 0738 | 23381 $86,—206) o | 3 5091 |0943| 77°9| 2392 +1561 o | 9 |} 595
5089 07301 2346 583|-198 1 3 259c 5091 |0'g56| 780 236'7“+l3‘4 o 41 l
5089 ‘o704] 2318 §5°2|—20°3 2 7 | l 5091 0959, ;65 236:1 I+'+:8 o 7 |1
Sept. 28 Centre; (192)(4-68)! (65) ((365) | (1498) 5091 109359, 754 2360it+159 ° 83 |
- | | i 0945 | 123°6| 2467 —288 146
5 ‘ ' ob75| 707| 2492 4 20'1 198
‘ i o'925| 632 2424 +27°3 L2253
i i Oct. 3 Centre (310°5)(+66) (54) |(450) | (1407:
271218 | -F ), 09521 2940| B8o'1 |+12479 75 |
R i 0916 303°2| 72'7(+330 52 R ~
5088110996 281°¢4| 92'7 |+11°9 7 246 | c1n 276°526 |AS,RF| sogia|o796! 789 243" +12 81 53 254
;oRSl;§o~984.; 281°5! 877 |+12°6| 15§ 88 4547 sogr |08zz| 792, 24171 +12°6 o 7
I. 508910854 240°8| 595 |—206| 11 29 } 020 5091 |o0838| 7879 239°5i+12°8 7 39
i 5089 0820; 239°8| §557.—200 1 ‘10 402 5091 |o852( 7771 237°9{+139 [} 12 437¢
i ro'grz 11371 305°3 —17'8 ‘96 5091 o866 777 2363 4139 2 30
Sept. 29 Centre | (6:9)(+6:8) (74) (373) | (1079 5091 |0'873| 7591 2355 +15'5| 6 | 103
: 5091 [088z| 74'4| 234'4|+168 o 1]
5092a|0°995 | 1116 215°61—~206 o 97 100
i i 0786 69'0| 2454 |+20'4 107
| | o971 1293 2429|309 200
272°432 | AS,RF 0920 279°3| 582 4111 161 0890 3'5| 234'0 [ +26°5 164
7 0869 235'1| 42°9|—258 142 |Oct. 4 Centre (296-7)(+6°5) (68) (553) ' (1008)
508g 0'965, 243'7| 60'7(—232 2z u o
15089 j0-g63| 242°8| 600|—239 1 - 377¢ ]
15089 10951 | 243°6| 578 —22'5| © s |4 277°643 | A8, M| 5091a|0'617| 77°0| 24379141311 50 | 270
I 0917} 116'4! 289'3 . —209 210 5091 |0671| 77°7| 2398|4131 3 42
Sept. 30 | Centre (3507)(+67)] (3) | (22) | (8g0) 5091 10733 750 2348|4154 13 | 103
| ' 5092a|0°g50| 114°6| 214°5{—20'9| 16 9o ‘1
' 5093 [0975| 11472 2088 '—21°8] 112 519 |
: ’ 5093 |0°g83| 111'6| 2058 ~19°8 o 221 } 792
5 5093 |o0-995| 112°6| 2010 (=216, o 107
272'375 RE, M 0982 ! 246-8| 536 —z212 443 5093 0998} 1103 198'2‘:—19'7 o 343 1|
' 5090 0793 [ 2384| 240 —199Y 3 7 |- 5093 :0'99g | 108:7| 197°1 ~18"2 o 113
0oz | 120°6| 2804 —238 §0 for7g1| 61°3| 231°3|+26°S 81
I. 0967 109°6| 266'2 —17°0 81 08381 507 | 2288|4360 130
0952 69'6| 2652 4214 117 forgzz | 647 214'4|+25°8 | 164
Oct. 1 Centre (338:3)(+67) (3 | (7) | (691) 10°9z0| 76°3 214'3 4151 P13
Oct. 5 Centre: (2819)(+6'5)i(194) ( 1808)1 (1298)
f |
: i :
274519 | RF. M! 0873, 2407 17'9 ,—21°§ 114 |278125 | R¥,M|5091a 05181 73°3, 244‘8!+13‘1 54 '293
1509ta 10983 77°8| 2428 |4 132] 32 157 267¢ 5091 ;o~567 7641 24134130 3 | 47
fo'gr3| 1117 | 261°0(—16°8 91 5091  0'597 76-2} 239'2 +13°4 o | 30 ¢
lo'895! 702 259°3 |+20'7 254 L 5091 o'6z0| 734, 2377 +153, O 15
Oct. 2 i Centre l (323'2)(+6'6)| (32) (157) (726) |5091 0651 739; 2353 +154, 10 ‘ 62
: ! I ! : ! i
G , October 1. A ver 11 spot. . )
Gfﬁﬁﬁ ;gg?, OftoobE: ;-14.VX {a::-xgnearezﬁ(l’ar spot, a, followed by a stream of much smaller and fainter spots. The latter have all disappeared by October 12, leaving a alone.
Group 5092, October 4-13. A regular spot, a, with occasionally a small companion. The group precedes the great Group 5093, . ) . .
Group 5093, October 5—18. Muck the largest group of the year. It consists principally of one immense irregular spot of composite structure, subdivided by bright bridges in a
very irregular manner. The great spot has divided into two composite spots, @ and b, by October 12, Of these, steadily diminishes and b increases in area.
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
! & é E HELI0GRAPHIC ! Srors. FacuLz, i é— § R '§: HevloerAPHIC Srorts. Facorz,
i g~ 3 @ ! —— -8 L .=» —
' 5 |5 | s s &5 | g , ‘3 5 | s &8 (&5 | &
Greenwich = ‘;‘ o & < =g & Greenwich ) . "E " = < =k} & -
| ol R N g5 133 | 3 | om 5 82 . ES |22 | 4%
T - R 53 Bz | &8 | mme | fE g2 2| 8 Bz | 9
! 5 o E = _": ) «®? e, 52 £ 15 85| = g 3z "5(12,-; <% . é"e
: g5 |52 24 2 F (%5%(%s3| °m 5IsE | 5% | SE| % | E |.E%|o5F| L%
§ | su| 25| ¥4 % T 1 $52 388 3& & | sa | 85| 54| & 5 |8sa|gga| g=
= = |8 s 2 a5 < < = & | A = S L < <
1903, ! ° ° ° 1903. ! ° ° °
278125 | RF, M 5092a}0°912| 1168 2150 |—2172 | 16 94 281:433 | RF, M| 5091 |0206| 3430 2355 |+ 175 (<] 2
L 15093 0944 | 116°4| 209'8|~22:2| 69 459 8 ‘ 5092a{0°546 | 1485 2141 (—21'7| 21 93
{5093 |0962| 1137 | 205°5 |~207 | 12 324 ([ 171%€ 5092 |0'552| 144°5| 211'9|—20"8 o 1
5093 10°981| I12'2] 2002 {—20-3 19 227 5093 0°5761 1338 206°1|—17°9 o 2
0'893| 66°4| 2122 +z240 362 5093 |o0614, 137°3| 205°5,—21°2| 128 1313
Oct, 6 Centre (275°6)i(+6°5)((183) |(1551) (2080) 5093 [0°668 138:7| 203°0/=24'6 o 4
5093 (0664 137°3| 202°5|—23"8 <] 11
5093 !0660! 135°2 | 201°8 |—22°5 o I
279207 | RF,M|5091a 0280| 637| 246:4 4133 50. 241 5093 | 0°645! 129°2] 200°2 |—18'7| 21 195
5091 0337 | 681 2426 (413:3] 2 17 §093 |o665 1313|1997 (~208| 20 147
5091 0'352| 639 242°3 + 149 o 2 §093 0703 132°5, 197°7 |—232 1 5
5091 30'363 706 2408 |4+ 1279 1 6 5093 |0'682 127'6[ 197°1|—19°5| 1§ 81
I 5091 10°408| 661 2386 |+ 154 o 4 5093 | 0'720! 133'5| 197°0|—24'6 1 3
5091 0443 67:8| 23672 +15°4 6 67 5093 0697 129°9| 1970 {—21-" 28 213
509220792 | 123°4| 2162 |—21°4| 23 125 Oct. ¢ iCentre (2319)(+6°2)(302) ((2443)| (350)
5093 (0880 1187 2054 |—215] 161 1494 }23920 .
Oct. 7 Centre; (261°3)(+6°4)(243) [(1956)| (2392)
280°191 | RF, M| 5094 0738 232'7| 2873 —-217 2 11 l 282°452 |43, RF| 5094 o~969£ 246°5 | 2902 |[—z20°9 o 112 ]
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Group 5094, October 8-11. A few small spots in a straight stream inclined at a.considerable angle to the equator.




TAKEN AT/ THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, N THE YEAR 1903. 2,

‘Measures of Positions and Areas of Sun Spéts and Facule on Photographs—continued.
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Group 5095, October 14-26. A fine regular spot, @. A small companion is seen near it on October 25.
Group 5096, October 17-18. A pair of small spots, a and b, following Group 5093.
Group so097, October 21. A pair of small faint spots.




~£8 MEASURES OF POSITIONS AND AREAS OF SUN SPOTS AND FACULE ON Prorocrapis
Measures of Positions and Areas of Sun Spots and Facule on Photographs—eontinued.
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Group 5098, October 25-November 6, A vu.ry large composite group undergoir ¢ a sontinual change of shape.  The gronp lus broken up into a long irregular rtream by Octuber
31; the following portion of the gronp being inclined at a considerable angle to the equator and to the preceding | o:tion of the group. This following p: rtion has entirely
disappeared by November 4.
Group 5099, Outober 2g-November 5. A small regular spot, @, with a very small companion on Novenher 3
Group 5100, October 30-November 12. A fine stream consisting chivfly of two large regular spots, a and 6,
Group stor, November 2. Two very small spots.
Group 5102, November 2-12. A large spot, «, which diminishes in size from day to day. a has dixap) cared Iy November 8, aud a nundier of ¢mall spots seattered over a wide
area constitute the group.
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Measures of Positions and Areas of Sun Spots und Facule on Photographs—continued.
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Group 5103, November 3-13. A very large spet, a, with several small companions, following Group stoz. The small spots increase 1n size and scatter, whilst a diminishes in
size and has disappeared by November g. Tle group then, like Group 5102, consists of a great number of small si)ots scattered over a wide area. ore 1

Group 3104, November 4-17. A very fine stream following Group 5103. "Ehe stream is so compact that it is frequent y'measured as consisting chiefly of one very large com-
posite spot. By November 13 two very large spots, a and b, have formed at the front and rear of the group rgspectwely. ) . ot ¢

Gronp 5104*, November 6-16. One or two small spots forming very close to Group 5104, but north and preceding it.  The group expinds rapiily into a fine straight stream o
which the leader, a. is the best defined and moves forward the most rapidly in longitude,

Group 5303, November 5. A pair of very small faint spots.

Group 31ch, Novewber 6-7. A few very small faint spots in a short stream.
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i Measures of Positions and Areas of Sun Spots and Facula on Photographs—continued.
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Group 5107, November 10~11. A very small spot, seen only close to the limb in a great mass of facule,
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Measures of Positions and Areas of Sun Spots and Facul® on Photographs—continued.
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Group §104t, November 16. A close pair of very small spots measured together, #f, Group s104.
Group g108, November 13. A very small spot seen only close to the limb in a great mass of facule.
Group §tog, November 14. A small faint spot.

Group 5109*, November 14. A small faint spot forming a very wide pair with Group groq.

Group 5110, November 14. A small spot seen only near the limb in a mass of facule.

Group 111, November 16-24. A small regular spot, @, with a very small companion on November 23 and 24.

Group §t112, November zo. A very small spot scen only close to the limb in a mass of facula.
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Measures of Positions and Areas of Sun Spots and Facul® on Photographs—continued.
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Group 5113, November 22-27. A few very small spots scattered over a wide area, sf, Group s111. The group is not seen on November 23 and 24, but has revived by November
25 after the disappearance of Group srr1.  The different components of the groups are exceedingly unstable.
Group 5114, November 24. A small faint spot. - .
Group 5115, November 25-December 2. A arge spot, a, diminishing in size from day to day and usually seen with some small companions. .
Group 5116, November 27-December 8. Two large regular spots, « and . A third gut much smaller spot is seen preceding @ on November 28 and the succeeding days. Very
small companions are occasionally seen near @ and &.
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
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Group 5117, Dec, 1-12. A regular spot, &, stowly diniuishing in size irom day today. A portion has brokeu otf trom « by bee. 3, and several small spots have appearcd tollowing it.
These small spots are very unstable, and ais seen alone on Dec. 5 and after Dec. 6, @ has disappeared by Dec. 11, buta very small spot max:ks the place of the group on Dec. 12.
Group 5118, Dec. 2-8. A few small spots in an irregular stream. Group 5119, Dec. 2-14. A very wide arca of disturbance. The gronp forms, for the most part, two streams
atright angles to each other ; the tirst strcam lying north and south, the second stream east and west. On Dec, 5 the group shows three principal spots : a regular spot, a,
to the north : almost due south of it a larce double spot, b, at the right angle of the group ; and due east of 3, a second large donble spot, c. ~ Spot ¢ has divided into two parts,
d and ¢, by Dec. 7, and a number of small fuint spots have begun to form between a and b on the same date. d and ¢ have both broken up by Dee. g, and the following
portion of the group consists of a number of small faint widely scattered spots. A number of small spots have formed near @ by Dec. 1o, and & has begun to ]')rmk up by
Dee. 11, and is measured in two portions ou Dee. 12, Group 5120, Dec. 2-11._A large doublespot, a, duesouth of Group g11gb.  Therwo compouents of ¢ are usw iy measured
together: they are tuken separately on Dee, 7. The spot is quite broken up by Dee. 1o, Group 5121, Dec. 3-4. A few small faiut unstable spots. Group g122, Dee. 3. A few
verv small faint svets. Groun zrzz. Der, 4=6. One or two very small faint spots, seen only near the limb in a mass of facule, Giroup 124, Dec. 6. A verv small spot.
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Measures of Positions and. Areas of Sun Spots and Facul an Photographs—continucd.
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Group 3125, December 7-11. A
Group 5126, December 7—1

spot, the two components of which
Group sr21*, December 7-11. A few small

few very smill unstable spots forming in front of Group s119. The group is not seen on December § or December 10,
9. A large regular spot, a, with one or two very small companions on December 10,

have comyletely separated to form the spots b and ¢ by b alone remains by December 16.

December 13.
Spots in a short stream, apparently a recrudescence

of Group s1ar.

Group s127, December 8, A very small faiut spot preceding Group 5119,

Group 5128, December 8. A fow very small
Group 5129, D.cember 8-20. A large regular spot,
Group 5130, Decemter 10, A small spot and a very

faint spots following Group 5114,
, With one or two small companions on December 1o and

December 13 and the succeeding days,
faint companion forming Jdue north of Group 5126,

@ is crossed by a bright bridge on December

9, making it a double




TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903.

Co,

Measures of Positions and Areas of Sun Spots and Facul® on Photographs—.continued.
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Group 5131, December 10-19. A double spot with the major axis at right angles to the equator.

Group 5132, December 11. A few very small spots forming south of Group 5123.

Group 5133, December 11, A very small spot following Group 51zo0.

The group has broken up into a stream of small spots by December 14.
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Measures of Positions and Areas of Sun Spots and Facule on Photographs— continued.
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Group 5134, December 15-25. A large regular spot, @, with a very small companion on December 18 and 9. o has become a double spot by December 19 and has completely
divided into two spots, b and ¢, by Decerber 20. . .
Group 5135, December 16-24. A small spot. The group is not seen on December 19 or 20, but there has been a sudden revival by December 21.  The group is seen as a straight
stream of spots. of which @ and 4. the first and last, are the largest. )
Group 5136, lecember 17-23. A small faint spot on December 17, ~ A few small spots in a short stream on the succeeding days.
Group 5137, December 17-18. A pair of very small «pots, a and b,
Group 5138, December zo-21. A pair of very small spots.
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Measures of Dositions and Areas of Sun Spots and Facule on Photographs—continued.

2 % "j=_,' HELIOGRAPHIC Srors, \ FicuLs. g & ? g HELI0GRAPHIC | Srots Facrra,
g 2 2] | E 3 @ .
ERE PEREY L = 0% |z g5 1&& | 7
Greenwich ~ 2.1 & < lmzm | & Greenwich - S & 4z = <
Civil s |82 2 2 |38 :g Civil 1382 ) g a i 38 =%
e T E &S| g 25 Fr s | e |, F (B | g s Bz | i
E S, |22 2.1 3 | 4 |s2.]«% g2 B 1S, 82| 2, ! B | % is220s24] &2
wd | 8 S.g 2 Camitan. “Sw. 5 w4 @ | 22 2 < °E%
P Sx 2255 | % | 2 (538 238 4% 232 30|85 % | 2 1438534 g3
= | =& |A ~ 2 A |4 <4 | 4 = | = |A & 3 LR < <
! | i | i ‘
1903. C ! o o i o 1903. o i ° °
354'510 [AS,RF 5138 0884 2430 483;—24'5] o 17 3577187 |AS,RF o1 2498 180|—192 go
5135010657 296'4 2614155 10 59 o814, 24100 461—24% 183
5135 0621 2962, 236 4144 o 10 51350 0°974 2869 289 (4 160| 22 | 134 {
51330 0594 2985 212:41479| 21 71 I 5135 o957 2868 24'9|+15¢4| O 4 660c
(5136 0'344. 220, 1'9,—16%g o 8 l 51356 0935 286°1: 211 |+143 8 30 J
5136 0317 207'3 3574 i—181 o | 13| 476¢ |5134b| 0679 307°¢ 3489|4226 4 | 20
§136 o290 208'3! 356'8 —16°5 1 14 f Vg13ge (0662 30771 3478 |+21°8 6 11
5134biogz1° 3595 3488 4230 11 37 ‘5139 |o975 71°5) 2376 |+17'5| o 13 275¢
/5134c 0°399 't 34871 4216 10 64 | 0807 62:9, 2636 420°1 81
}ogoz 705 2863 |+ 166 98 ' 0'8og 122°5 2634 |—27'1 154
10924 1164 282°9:—250 548 o940 60°3; 247°2 |+26'9 185
o973 681 273814208 224 |Dec. 24 i (313°3)(—2'1)| (40) |(z12) | (1628)
Dee. 21 Ceutre : (3486) (—1°8) (53) i(293) | (1346) ! |
? | l 1
. X | 358161 |aS,RF| 0913‘ 243°8 47 =247 6og
355'175 |AS, RF. ,0'9361 243'8° 47°7 |—25°1 613 |51340 o801, 300'5 3487 |+22:5 o ; } 196¢
51350 0773 292'9| 276 4162 17 90 §134c ‘0793 3000 3481 +219) © 5
5135 {0‘769‘ 291°'0 276 +147° o 3 I. 10°g02 | §7°7 . 241'2 +21°7 208
§135 0744 292°0) 25'3 +149 © 4 | ‘0928‘ 687 23477 +188 ‘ 382
§135 10733} 291°9| 24°3:+144. © 3 + oz216¢ 10953 ; 110°5! 2287 —z02 156
5135 0728 292°5 238‘+148 5 123 1] Dec. 25 | Centre: (3005)(—22> (@) | (13)  (1551)
5135 0706 293°1| 219 4146 2 3 0 i i |
5135h 0697 | 293°5| 21°1 4147] 11 61 ] ‘ ! 1
5136 0454 | 2342 25 =171 © 2 359°303 | CL,RF 109741 2380, 15 —317 . 68
I 5136 0381 | 2287 3572 —16'3, 2 8 10958 24770 3583 —227 109
51340 0447 3412 3489 +2301 g | 42 07953 2546 3577 —154 168
5134c 0425 | 341°6| 348°2 +21° 8‘ 12 42 {0824 30331 3351 +25'3 f 68
5134 0429 3431, 3476 \+2z 3, o 1 M. i5134 0913 297°0: 3477 +23°3 °] 1o | 328¢
1 {0869 | 12301 2835 |—29'2: 180 i ‘o820 670: 2336 +17°2 P38y
i 1o'goo | 108'7| 2766 —17°7 " 126 ‘0917‘ 592( 2238 4268 © 164
| i0957 6861 2689+ 198\ 94 10-923 . 11 219'5 —22°9 | 460
‘ 10957 | 117'7| 26872 |—27°01 z10 | Dec. 26 Cenire: (235 6)(—24) () | (10) ('749)
Dec. 22 Ceutre: (339'9)(—19) (58) '(282) | (1439) ; }
i i
| | | |
i i 360°434 |CLRF| 5134 io-993 29291 3519|422 o 84 312¢
356°180 1AS,RF 10898 | 245°6 288‘—22 7 234 5134 0984 2946 348014237 17 84
107727 | 2349 79 —26'1 150 loggs 28711 341614155 44
§135 0900 290'g| 284.417'8 o 2 |0°947 | 300°1. 33777 27y 509
s135a 0'895! 289°4| 280 4163 17 | 132 8 M. »0819 2957 3217 4192 254
1. 5135 0858| 288:6| 236 4148 4 7 z89¢ lo:842| 117°4. 2157 | —242 64
51350 0834, 2887 z10l+14¢| 12 52 ) 10956 116°4. 198°5 | —25°9 | 368
5136 0655 241°5 | 4'1]—197| o 2 Dec. 27 Centre (270°5)(=2'5) (17) |(168) = (1551)
5136 0613) 2428 1°4|—179] o 4 | i
51340 0547 320'3| 3488 +230| 4 | 29 l i
S134c 0'525] 319'9; 347°9 2171 6 | 2l 361°135 | RF, M 10°979 | 29531 3371 142472 o148
5134 05230 32631 3450 +238| o 3 51400 0949| 113°9 19061—234) 22 | 93 } 479¢
0'886| 67°8| 2669 4186 262 1. 51400 [0°g65 | T11°5| 1869 |—21°4 4 76
08971 118°6] 2653 — 264 418 |0:875| 1181 204'5 ;—23"0 . 964
Dec. 23 Centre l| (326‘-6)[(—1'0)4 (43) 1(252) | (1353) |Dec. 28 Centre! (261°3)(—26) (26) |(169) (1391)
| | | | ! | :

Group s139, December 24, A small spot only seen close to the limb in a mass of facule.

Group 5140, 1903, December 28-1goy, January 3.

A pair of regular spots, « and 5.

b has a small companion on December 29.
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Measures of Positions and Areas of Sun Spoﬁs and Facule on Photographs—eontinued,

i K] g = HELIOGRAPHIC Srors. I FaCULE E é LR HEeLlocrAPHIC Srots \.FACUL-E-
I § 2 @ k g 8 7 ! —
: 301% | s & 1&& 0 & 3|5 | s & &2 g
; ireenwich = £ & <z |=z | & Greenwich 3 = T & <z  |m~ £
Civil 5_‘ c'l:’_é £ £2 |83 ‘ ey Civil ] égg 2 £ |83 :';
i = z = = ! S : 3 z & =
[ N R R . Bt (Fg | ¥ | mme | | £ |23 |E . gy (Fg = 32
H 5 < = ~ 2 3 R R o) 2 5 s ] s | e L&
? Sl sg |82 Be| 2 | § |Tam|Ten &5 2 Sg 28] 5a] B € |siasts &S
1 3| o7 |23 54| £ | 5 (358388 35 3 & 85| 35| P | £ |58 (458 L%
: : ) = 3 a & 3 3 | < < i< = =z A S K] K |2 5
1 H ; i ! :
4I 1903. ! ° ° ° 1903. .‘ ° ° o |
fHi [ 362416 1as, rF 51410 0319 31°1] 2348 +13'1 o 5 363'440 [AS,RF §142h 0903 | 102°5| 1666 —126 15 6o
i . ' §140a 0836‘ 1165 190'01—23'5; 18 69 0'918 | 1132 1654 |—2274 429
Is1400 08355 11277 187'2 =208 11 87 422f | Dec. 3o Centre (231°0)|(— 2° 9) (65) [(466) (1589)
15140 0862’ 111°6| 1862 —200] o 23 '
t Is142a 0946 1041 1735‘—143 19 | 158 } 3000 1
51420 0977‘ 10241 166'7 | — 127 7 42 364233 L, RF 08531 23537 2785 |—154 186
! fo811! 1282 1960 —32°0 500 0856| 2392 276°5 | —277 296
\ Dec. 29 Centre (244°5) (—2°8) (55) 1(384) | (1222) 0818 29521 271+7 +18'5' 163
: f . . §140110°597 | 1286 | 189'g|—244' ¢ 78
: §1405 |0'610! 122'8| 187°2/—21 8I 2 18
: 5140 10°636] 121°9| 1851 —220,  © 8
M. §142a  0760| 1087 172°3 | —16° 1 32z 197
363°'440 AS,RF|s1g1aio0'280| 3481 | 2344 |+ 12 9; © 12 5142|0764 1049 | 171°5]—13" 3. o 10 311e
A i 51410 (0309 | 357°4| 2318 |+ 150 2 11 5142 |0'8o1| 1082 | 1684 —16 3| o 28
/ ! §140a|0'703| 1209 | 190°1 {—23'3! 12 56 } 197f 51420 0819 1054 | 166°2 —14.'3i 7 56
: | §140b (o725 | 115°8| 187'0|—20¢ 3 42 97. 0'835| 1189 1667 —25'5 201
§142a |0'859| 1050 172°3|—14'4' 33 168 } 63c 0937 | 114'3| 152°0|--23 7“ 703 |
: §142 |[0'877| 104'1] 1701 —137‘? o |11y 9°3¢ | Dec, 31 Centre (zzoé)(—;o)l (50) | (395)] (1860) |
H 1

Group 5141, December 29-30. A small spot, @, on December 29 ; asecond, b, has formed following it by December 3o,
Group 5142, 1903, December 29-1g04, J.nuuar) 9. A stream of Spota The leader, a, is the largest spot of the group and is a large regular spot.  Tiwe last spot, b, is the next in size.
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AREAs AND HELIOGRAPHIC P’0SITIONS OF GROUPS OF SUN SPOTS DEDUCED FROM DHOTOGRAFIS

AREAs and HELIOGRAPHIC PosiTions of Groups of SUN SPOTS DEDUCEL For KAcH DAY from the MEASUREMENTS of the
Prorocrarns taken at the RovaL OBSERVATORY, GREENWICH, at DEBkA DCN IN INDIA, and at the ROYAL ALFRED

OBSERVATORY, MAURITIUS, in the YEAR 1903.

Nore.—The Greenwich Civil Time at which the photograph was taken is expressed by the month, day of the month (civil
reckoning), and decimal of a day, reckoned from Greenwich Mean Midnight.

The Projected Area of the Umbre and Whole Spots is the area as it is measured on the photograph, uncorrected for the effect
of foreshortening, and expressed in millionths of the Sun’s apparent disk.

The

Column “ Longitude from Central Meridian ”

gives

the Mean

heliographic longitude of the

group, reckoned

from the meridian passing through the centre of the Sun’s disk at the moment of observation ; longitudes west of the centre

being reckoned as positive.

Dates for which no numbers are given indicate days for which no photographic Record is at present available. In these cases
the means have Leen taken of the areasand positions of the spot-groups as measured on the day immediat-ly preceding, and that immediately
following the day for which the photograph is lacking. These interpolated values are enclosed in brackets, but are used in taking the

final means for each spot-group.

Projected Area for ! tude P'rojected Area for . Longitude
Dute. Area of ‘Gmu;. Mean Mean Lor?gxtndx Date. Area of } Group. Mean | Mean : f::)m
Greenwich ~ ——+ —— - Longitude Latitude E C"‘”“l Greenwich ———---——~ Longitude| Latitude Central
S . N . . . 1 Centra T L ; S Whole of G . of Gr - b
Civil Time. Crubra, - \A:ll):)oth Unibra, ‘;[].:;On]e of Group.  of Group. ' Meridian, Civil Time. }Umhrm v gl?:;ge | Umibra. | 2;3::;k roup ; of Group | Meridian.
Group 4998. Group soo1.
i A number of small spots in a short stiaight stream. The group undergoes a great
A paivof very small spots. but short-lived ei’pansiun on January 28, °
| S I e 1 s —
1903. 4 ! : j o ] . 1903. , ! ! | i
Jan. 3548 1 23 1 16 02734 4178 [ —qro 150681 o 1 o | 26 416 . —139 | —79%0
i . . - ‘ 197169 i 8 39 o | 352 40°3 —148 | —683
Means ... R X e 16 2734 +17°8 l 201182 - 11 5 9 ¢ 40 40'3 ~149 | —5479
: 21-280 ¢ 1 23 1 16 403 —13'1 —406
22263 | 1o 33 6 i 19 395 | —15'z2  —28'§
23423 ¢ 17 180 ° 9 ! 94 390 i =147 1 =137
247223 5 33 3 0017 368 —155 D — 5y
Group 4999. !
| i
A 3 : g 8 I —14°87
Twolsmall spots, @ and b, of which I is the Javger. o moves forward in longitude, eans ; > ] 3 397+ 1 7
anl /o inereases in size on the succeeding days.  Some very small £pots are
secn between them on January 4-3.
Group 5002,
Jan. 1465 13 86 12 56 33577 +22°5 . +33°3 A few very small faint spots.  The group ix not s-en on January 27.
5159 33 167 26 126 3350 +230 4418 :
6178 22 130 22 129 3341 4233 454y
7420 2 43 4 T2 332°8 +237 ' +69'3 | Jan. 264373 o 18 o 14 336°8 +249 =371
—_— : 27197 | © o o o
Means J 16 96 33440 42313 28437 1 4 30 2 17 3384 +231 . 84
- Means ; 1 ‘ lo 3376 +zg000 L
Group 5000. Group 5003,

Two small spot~. @ and &, on January =.

. The following spot has broken up to form
a compact ciuster by January 8.

A few small spots in a short stream,
largest, and is seen alone on February z and 4.

«, the last spot of the group, Lecomes the

Jan. 77420 3 22 2 1z 2441 0 4133 | —19%%
8260 z 18 S 9 2435 130 | — 89
Means .. 1 It 24380 +l3'I;i

Jan. 28431 ‘

3 41 2 21
294635 6 140 3 72
30'529 13 131 7 T2
31423 6 $o + 19

340°0 —17g — 68
340°1 —183 4+ 69
3412 —18; +22°1
3406 —181 332
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AREas and HELIOGRAPHIC PosiTIONS of GROUPS of SUN SroTs—continued.

Projected Area for itud Projected Area for iLongituda
Date. A;gea of GT&; Mean Mean Lox;f;:ue Date. ASe& :f Group. Mean Mean ‘ from
Greenwich | ! Longitude| Latitude Central Greenwich Longitude| Latitude | o
ivil Ti : 3 ivil Ti ) f G .| of G . e
Civil Time. Umbra. “Sr:::é? :Umbra. Ygll;;].e of Group. | of Group. Meridian. Civil Time. Umbra. “S’;})lgé? Umbra. ‘gl}!‘gtl? i R R | Meridian.
I !
Group §5003—continued. Group 5006 —continued.
|
1903. , - ° ° 1903. 4 ¢ ° °
Feb. 1478 10 70 7 52 341°2 —17'9 | +477 | Feb. 16479 [ <] o (<]
2:445 14 73 13 68 3385 —184 | 4578 17°481 5 43 3 26 990 | 4245 | +16°1
3372 . 11 | 35 16 52 3402 | —181 | 4716 18-426 5 13 3 9 100°2 +24°4 | +299
4191 4 16 11 44 3387 | —185 | +809g 19°434 2 37 2 31 | 1021 | 4226 | 4450
20°459 2 54 3 62 101°3 4228 | +3578
Means ... ... 8 54 34006 1 —1821 21'187 | o© 3 1 o 5 99°9 l +223 | +66-0
U i
Means ... .. 9 50 99:83 | +23°31
Group 5004.
A small spot, , on February 6, and the t ding days. @ hasdi d
Ifebnl:ary 9,and a uum{)er r:‘f1 sma‘l!l :[?o::ci?eal; nirregglsnr sct‘re:; ;av};pg)arr:w; : Group 5007
little to t.he rear of its place. b, the leader of the stream on February 1o, A number of small spots in an irregular stream. &, the leader spot, is the most stable.
moves rapidly forward, and remains alone on February 12. -
‘ ' f i Feb. 19° 2 ! 2 348  —19° —223
Feb. 6492 3 26 5 35 | 1584 it =175 —69-1 ,3.12; z; ‘ :;3 1‘; ! 93 33'-2 | -133 - 73
7191 6 25 6 25 1582 | —170 | —6o 20187 | 20 115 11 | 59 369 ' —19'1 [ + 30
8209 0 1 6 | o 5 | 1586 | —172  —462 s2204 | 16 67 9 | 36 | 393 | —i85 | 4idy
93595 o . 22 ° 13 1529 | —1771 © —33°8 23627 | 24 43 | 15 | 28 395 T —185 | +377
:‘: ggg :g . 81 7 gs 1536 | —12’4 —Zl'g 24°163 9 28 6 ! 20 40°0 ‘ —184 | +4573
’ 119 9 o 1559 ; —104  — 5° : ‘ ‘8 —18 61°
12332 L 32 4 16 | 1568 | —165 + 88 25°444 4 18 4 119 398, —183 | +6179
! ' i
B — ) e | E —1876
Means ... ! 4 28 156°34 i —16-87 Means . 1 9 | 39 3807 . 187
! I

Group 5005.

Group 5008.

A large regular spot, a, with a small companion on February 24 and March 2.

A large regular spot. «, with small companions on February 14 and 16, ] ’ [
; Teb. 23627 | 7 51 17 {129 | 2866 | 4198 | —752
i 1}

Feb. 9595 6 TR TR RTY 1142 ’ 227 : 72 24:163 j 15 96 [ 2153 ’ 161 236:; +|9:3 —68:6
for309 2 130 34 1166 | 113t | ta33 | =615 26444 | 30 144 | 2 135 | 2858 | 4194 | —s21
11°506 30 192 26 | 170 | 1132 +23'5 | —483 26468 b3 158 1 23 15 2855 +19'4 | —389
12°532 33 214 24 1156 ¢ 1121 | 4238 —3579 27°215 | 19 168 1 13 109 2849 +19'2 | —297
:3582 3:; E 24 13z 1123 | 42y i —217 28-146 ’ 24 174 i 14 102 2848 +191 . —173
4154 25 175 15 107 ¢ 1123 0 +24'5 | —14'3 | Mar. 17517 | 35 | 197 20 110 2847 | 4184 | + o4
15183 4118024 a06  arzz 4245 | 4 09 22661 30 173 17 | 98 2845 | 4185 | 4101
1?:4«9 25 133 15 80 s 4241 0 4153 3584 21 100 13 | 62 2846 | 41871 1 4276
177481 23 ' 89 16 59 11y 4242 4283 4'493 1 45 8 ¢ 33 2849 + 188 i 4398

. 187426 13 . 49 10 39 11z +24'3 | +409 5183 | 4 1 3 13 2853 +183 | 4493
19°434 2 i 14 2 14 110°8 +240 4537 —_— ; :

: M e e 16 85" 8-g4 !

Means ... - 18 104 11221 42392 ons ; 19 28525 1 +1%94

Group 5006.

A large reguiar spot, g, following Group s005. @ diminishes in size and the group

Group §009.

A small spot on February z4. On the succeeding days it is a short stream, of
which @ and b are the two largest and most stable members.

has disappeared by February 16. 'The group has formed afresh by February 17, i i |
:f; }es‘;lliﬂ‘lvl”fexgsulm‘Bspg‘z,bfl,miloslelyafosl:;vﬁd b)t' a fx;]intfclustfir. bis seen alone | Feb. 24°163 ‘ 8 17 | 71 14 3017 —237 | =530
another very small Zpot, d, fo%logc;ing it. POty ¢ has formed, preceding b, and 25444 1 58 265 i 37 4‘ 172 300:? —23:1 ' _37:6
26468 1 61 | 259 | 34 | 146 3o’y —22'3 | —2279
; ‘ ‘ 27215 | 37 | 160 , 20 ‘ 85 3016 | —22'5 | —130
Feb. 10509 10 47 28 128 99'1 | 4235 | —75°5 28°146 | 1o 71 1 6 | 36 3027 | =227 | 4+ 04
11°506 16 ’ 87 | 20 | 110 100°2 +230 | —61'3 | } | |
12°532 22 114 § 20 | 101 990 +230 | —49'0 | Mar. 1517 12 63 : 6 1 34 302-4 —23°0 | +181
13582 30 132 \ 21 93 997 | +232 | —343 2266 1 o | 23 o | 14 | 3057 | =226 | 43173
147154 7 6 0 5 o3 99°3 +237 | =273 : | :
15183 ) 8 ‘ o ' 3 983 | +236 | —1gB | Means ... . 16 1 72 302727 ‘ —22'84.

(GREENWICH BsE

TATIONR, 1003,
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AREAs and HELIOGRAPHIC POSITIONS of GROUPS of SUN SroTS—continued.

Projected | Area for . : : . | Projected i Area for | i
Date. Area of ! Group. Mean ' Mean | Lo?riltude Date. I Af]ea of { Group. i Mean Mean Im;gxtude
Greenwich - . Longitude‘ Latitude * p tml Greenwich | | . Longitude | Latitude | Cen::ml
Civil Time. Whole . Whole ; of Group. | of Group, , ~coor® ivil Time. | | L) on
tvil Lime Umbra. Spoot.e Umbra, Spoot. up ; of roup | Meridian. Civil Time.  Umbra. \szl(x)?e Umbra. \évp}:;l‘e“ of Group. | of Group ;Meridiau.
. ]
I I
Group soro. Group 5014.
A very small spot on March 2. A pair of small spots on March 3. An irregular cluster following Group sor3. It rapidly diminishes in size. Itis
e —— not seen on March 26, but'a very small spot is seen on March 27, near its place.
gos.e | . . .
Mar. 27266 1 o 6 <] 5 3253 | —2379 . 4509 1903. 4 . : ’ ’
3584 o 6 ° 7 | 32570 | —z241 4680 | Mar. 22487 1 o | 44 © | 139 | 2902 4199 | =777
: | ’ 23°348 [ 98 o | 147 2901 4199 | —664¢
Means ... | .. ) o ‘ 6 } 32515 ‘ ~24'001 ... 24457 | 19 82 17 74 | 29079 4220 | —3I°1
| J 25444 | 2 4 1 31 | 2899 199 | —390
26446 . © o o o
} 27603 1 o 8 o 5 29175 +199 | — 89
E Means f 3 66 29052 - +20°32 ’
f Group so11. 1 :
! A few very small faint spots. Group 5015

A large composite spot, a, usually with several small companions. The group has

'rjg Mar. 9452 ° ‘ 16 o ' 9 198°2 ‘ + 97 ‘ +18°5 broken up into an irregular stream by April 1, and rapidly diminishes in size.
i ‘ !
il Means ... | ... f <] I 9 1982 | + g5 Mar. 267446 o | 49 o | 260 , 2291 -17'1  —866
i ‘ : 27°603 | 30 | 260 45 | 338 | 2286 | —164 —71'8
i 28157 | 28 | 304 | 33 | 459 | 2275 | —164 —656
a 29°493 | 43 §10 32 | 382 | 22773 —168  —482
30468 | 64 | 530 | 39 | 327 | 2276  —169 —350
d 31432 | 47 | 432 26 | 238 2283 —166 —216
i Group so12. ; : i
; A few very small spots in a short straight stream. Apr. ;:;;3 Z_; f;; 23 | l;; . :zgg ::g? '; _T.';:
. Mar. 12344 | o 10 ’ ) 7967 | —a15 | —450 4:23 o 31 o 1 2302 —'5"_ [ +3°:5
3 13456 ’ lg 72 9 1 43 ’ 966 | —z1:3 | —30% 5429 ' " : i Dre T | 47
' 147194 | 23 ‘ 3o 964 | —217 0 =298 [ Means .| .. 22 } 210 22891 —16'33
i Means ... l ’ 4 ; 21 | 96°57 I —z1% ;
; : Group 5016.
A fine stream appearing suddenly, following Group so13.  a, the leader spot, is the
largest, and b, the last spot, the next in size. b remains alone on April 3,
e |
Group 5013, Mar. 29°493 57 l 187 l 33 ‘ 109 2808 +234 4+ 53
30°468 | 65 341 41 210 282°1 +236 4195
A large well-defined spot, a, with a few very small companions from time to time. 31432 38 209 27 145 28177 +239  +31°8
5 E | | Apr. 1221 | 32 ' 176 25 141 2815 4243 4420
i Mar.ﬂ:.}:;.q. 2 95 33 253 3064 | +21°3 =754 2278 | 10 68 ' 11 77 . 2822 424y 4567
: 22487 | 37 219 | 47 275 | 306'3 | 421} | —61°6 3'501 o 12 o 20 | 277z ' 4250 4678
23348 [ 57 1283 52 258 | 3065 | 421 | —3500 *
24457 | 71 377 49 262 3067 | 4211 ¢ =353 | Means ... | .. 23 117 | 28092 42410
< 25°444 1 82 395 50 242 306°3 +212 | —2274 :
26446 1 73 400 41 228 3065 | 4210 | — g2
27'603 | 68 427 39 246 3065 | 4212 L+ 6 Group 5017.
28157 6o 348 35 202 3063 ez E 132 A very large spot, a, usually with a number of small companions
29493 | 58 317 39 215 3065 | 4212 @ 4310 & Very ‘arse spov @ Y - pamons
30468 1 47 256 1 37 204 | 3063 | 42173 | 4437 1 ‘ i
31432 33 176 35 187 306°3 +214 | 4564 | Apr. 2278 | 35 | 147 o121 506 1420 . —197 . —83
i : 3501 | 63 367 | 79 467 1417 | =199  —677
, Apr. 17221 28 136 44 217 3070 +21¢ | +67°5 2236 | 91 | 331 . 86 534 1406 —199 | —59°1
; 2278 | 15 39 ' 82 204 | 3071 | 4215 | 4816 5429 113 | 640 | 77 1434 1414 0 —198 | —y2vs
: ‘ ‘ ! 6543 . 118 | 728 69 426 1406 —19'8 ' —287
Means ... T 43 230 | 306'53 | +21'28£ 7°429 | 136 i 855 73 458 141°3 —19'9 —16'3
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Areas and HELIOGRAPHIC PosITIONS of GROUPS of SuN Spors——continued.
. LT
Projected ! . Area for i Projected Area for !Lo itud
Date. Ax:lea of | Group. Mean Mean Lo?glmde Date. i A?::of ! Group. © Mean Mean | ?l_g;;u ¢
Greenwich Longitude | Latitude Ce:)tnrlal Greenwich | i ‘ " Longitude| Latitude Central
- ! . . ivil Ti . f G . | of G .
Civil Time. Umbrn.‘ \s\g:)?e Umbra. \szl:)otl‘e i of Group, ! of Group. ; Meridian. Civil Time. 'Umbra \gg:ﬁ«; Umbra.i \gpl:;l.e ‘ of Group. | of Group i Meridian.
Group 5017—continued. ' Group 5022.
T | A small spot on April 22 and 23. Two very small spots on April 24. The group is
1903. , o f o ° not seen on April 25 and 26, but a very small spot is seen on April 27,
Apr. 83547 128 755 | 66 | 391 | 1405 . —19'9 | — 274 ‘
9220 9o 714 | 46 | 367 | 1400 , -1205 | 4 60 | 1903., ) P ° .
10496 114 712 64 | 399 140’1 | —19°5 | +22°9 | Apr. 22°420 ) 7 o 12 | 2457 | =161 | =740
1 No photograph.| (57 | 412 1399 | —19'6 | +35°6) 23471 ) % 7 | o 7 246’8 | —16'1 | —59°0
12418 66 555 50 | 424 | 1396 | —19'6 | {483 24225 o | 7 o 6 | 2472 | —15'5 ¢ —486
137471 32 322 3¢ | 341 | 1398 | —19'5 | 462°0 25426 o i o o o .. T
14411 15 143 27 248 139°7 | —200 +74°3 26209 o I o o o o
| 27-62 1 o ' 2487 | =167 | — 22
Means ... ... .. 65 | 416 140'55 | —19°82 773 7 } 477 | 7
‘ Means i o 5 24710 . —16'10
|
Group so18.
A small spot.
‘ ' ‘ Group 5023.
2 . . 8 i . . —_ .
Apr. 7'429 7 ‘ ! it 2 1268 +22:8 ‘ 308 A large regular spot, a, with occasionally a few very small companions,
Means ... ) S 12 L 12680 | 4228 1 i
: ! Apr. 227420 =} 32 ! o 115 | 2367 —147 | —830
23471 19 | 109 l 26 150 ! 2366 | —i147 | —69°2
Group 5019. 24225 | 36 | 205 : 36 203 ' 2359 | —148  —599
A small spot. 25426 | 36 210 | 24 . 114 2370 —14'1 | —430
26°209 36 214 | 22 ! 129 236's + —14'3 | —330
‘V | | ‘ i 27623 | 19 120 | 10 | 62 | 2367 | —138 | —142
Apr. 8547 o | 18 1 o 1 24 780 | 4189 ¢ —64'9 28613 | 23 ' 96 | 11 48 | 2369 | —138 | — o9
9220 o | 18 o | 18 776 | +189 —564 29483 | 26 113 | 15 ; 57 | 2361 | —141  + 98
toggb 8 ozt 1 6 | a5 | 781 4192 —391 30466 | 14 97 8 . 53 2358 | —136 | +227¢
11 No pho tograph.. (3 ' 12 768 | 4191 —27°5) ; | i ;
12418 ° 16 - o I 9 755 +190 =158 | May 1196 1 11 39 . 6 @ 23 237°2 —128 | +33°5
13471 o 38 | o | 2o 755 | +19°1 — 273 : —i |
—_— g ! ‘ Means ... | 16 95 | 23654 | — 1407
Means : 2 | 16 76'92 1 19'03 i ! i ! .
! ‘ '

Group g0z0.

A pair of small spots, @ and 5, on April 1q.

Only b remains by April 20.

306°8 } +230

Group 5024.

A few very small spots in a long scattered stream on April 24.

increases In size, an

The group rapidly

d has become a fine compact stream by April 30, after

Apr. 19°523 4 33 4 ' 30 =511 which it diminishes in size. «, the last spot of the group on April 28, is the
20°429 2 14 1 11 3056 | 4215 | —40°3 largest.
21213 + 16 3 . 9 3050 | 4218 | —306
22°420 o 5 °o . 3 3051 | 4215 | —146 i I .
i —_— ! | Apr. 24'225 1o | 30 15 48 22677 | +19'4 . =691
Means ... PR 2 13 30563 ° +21°95 25426 o ' 20 o 19 2269 4199 —33°1
‘ 26209 24 136 19 103 22604  +204 - —431
27623 70 310 | 42 | 18§ 227'7 4200 | —232
aroup So21- AUV i N e B
1 i ; 29’4 ‘ ‘ i : -
A stlr)euatr?sc;aflistg si?:{lnsg(;si‘l z'zl"he group is not seen on the two succeeding days, 30°466 | 155 926 89 , 532 . 2282 | +2073 I +148
May 1196 | 107 | 676 66 476 2282 ! —+202 | 4245
Apr. 19523 5 29 4 25 302’3 | —180 | —3556 2:508 | 33 ! 471 24 342 226'5 | +z02 { +40°1
20'429 o |, o o o e 3221 | 37 i 359 34 320 2281 | 4201 | 435172
21213 o | o ° o i O 4515 | 4 1123 5 226 2318 4185 | 47200
22°420 o 3 23 o 12 ! 3047 _;7»6 —15°0 5°173 6 ©oz3 19 75 2302 | 4202 | 4791
Means e 1 9 | 3035  —178 ‘ Means 5 35 241 - 227'98 42004




A AREAS AND HELIOGRAPHIC POSITIONS OF GROUPS OF SUN SPOTS DEDUCED FROM PHOTOGRAPHS

Areas and HELIOGRAPHIC POSITIONS of GROUPS of SUN Spors—continued.
' Projected |  Areafor ; | Projected |  Areafor | | Longitude
Date. ‘ Ateaof | Group. | Mean ! Mean Lox;rgltnde Date. ‘ Area of . Group. ‘; Mean | Mean oo
Greenwich ‘ - - Longitude Latitude c T:] Greenwich | -Longitude i Latitude | Central
Civil Time. Whole i Whole . of Group. | of Group. e',‘ R Civil Time. Whole ‘Whole | of Group. | of Group. | e
ivil lime iUmbra Spot. Umbra.i Spot. ! P i P :Mendxan. it Hime Umhra.: SL:Ot- %Umbm' Spot. ’ | ;,Menchan.
! Group 5023. ) Group 5029.
i
: A very small spot. A short stream appenring suddenly near Group 5023. It is a small regular spot on
| o the suceeeding days.
! | !
| 1903, o e ‘ T .
W Apr. 25°426 o 8 . o 7 26'4 ! 421" 6" 1903. 4 ‘
§E pr 254 ‘: Y 3204 i a7 a0 Apr. 30466 © 23 | 101 : 13 55 232'2 | =193  +18°8
Means ... | ... U 26° 217 6 : ‘ ;
: ’ [ | 7 320 : +27 I 404 May 1196 i 10 35 6 | z0 232'0 | —200 42873
- 2'508 | © 14 o it 2320 | —166 4456
' 3221 1 4 1 4 2324 | —19'3 455§
1 !
‘4 Means ... S | 23 232°15 | —19'55
:‘f Group 5026.
E A short compact irregular stream.  The group lengthens out and becomes straighter Group 5030.
| on succeeding days. The following spots tend to die out, and only one spot
! remains by May 4. A small spot.
! — i ,
r, Apr 267209 ° [ 5 oo ’ 21 ’ 1883 ‘ +165 =812 Apr. 30466 | 2 8 4 | 17 137'4 | —19°9 =760
i 27623 | 28 216 31 | 240 | 190§ 4165 —60'g : oy .
] 28:613 59 412 47 324 ‘y 191°0 +166  —468 May 1196 3 12 4 16 1366 —-20'1 ' =671
: 29483 | 7 371 49 243 | 19177 | +167  —346 ‘ : )
;’ 30466 1 51 361 29 210 | 191§ | 4165 —z16 | Meant .. ’ : - | 4 ' 17 E 137°0 | —z0%0
i i i . |
ii May 1196 | 31 223 . 17 122 | 19270 4164 —117
i 2'508 ;78 1 2 40 | 19275 +16'3 4+ 61
1! 3221 5 1 22 . 3 12 1942 - 4167 4173 Group 5031.
4 \ | R i : A small spot, a, followed on May 4 and 5 by another, b.
g Means ... | .. Lo 22 152 191°50  +16°53
i‘ ! i | | ! .
. May 2°'508 ‘ o 9 ‘ o | 18 111’5 —145 . =749
' 3221 1 ' 16 | 1 | 19 @ orrs  —1g3 [ —65°4
4515 | o i 23 o ! 18 | 111’6 —144  —482
51731 1 16 o | 11 110°5 =154 " —~40°6
Means .. | .. o1y 11128 | —14.‘65'
i Group 5027. . i | ' |
Two small spot]s appearing sx{lldlt)lenly close1 to the west limb. The ore northern
5 is I{ il 28.
i cluster, @, has disappeared before April 28 Group 5032.
i , ' ‘ A very small faint spot.
!" Apr 27'223 P14 ‘ 42 ' 15 45 1 3081 +208 | 4572 | —— - [ —
28613 ¢ o i o 16 | 3" . E
¢ 3 s ‘ 307 199 | 709 May 7'522 1 o 8 o 6 72°8 —198 —472
: Means ... | .. 8 | 308 35 ‘ ;
| eans i ; ! | 3z | 308740 | 20735 Means ... R o 6 728 —19-8
i ‘ ! ‘
?
. Group 5033.
A small spor.
Group 5028. _
A few very small spots. May 12°452 [ j 6 : o 8 3502 1 4176 =646
13°171 ° | u o 10 3499 +176  —3554
X : ; ; ] 14211 8 | 23 6 17 3472 | +161 —444
] Apr. 297483 ) 21 o 12 2036 —180 | —z0'7 15°214 6 | 11 4 T 3483 4166  —301
| !
Means .. S 12 2555 —180 " Means ... i i 3 1 34890 416798
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TAKEN AT THE RoYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903.

AREAS and HELIOGRAPHIC PoSITIONS of Grours of SUN SroTs—continued.

’ Longitude

+18'29‘

Group 5036.

Group 5041.

|
Projected Area for | itud Projected ! Area for
Date. ! Al")ea of Group. | Mean Mean | Lm;gxtu ¢ Date. Area of » Group. Me.an Mf:an | from
Greenwich | i | Longitude Latitude Ce:):;l Greenwich : ; Longitude| Latitude | o o)
Civil Time. Whole Whole | of Group. ~ of Group. . Civil Time. ! Whole | . Whole | of Group. : of Group. | .
Vil LM Umbra. | Spot. liUmbm. Spot. i P | Meridian. Vi Lime 'Umhra. 1 Spot. %Umbr& Spot. ' ¢ Meridian.
Group 5034. Group 5038.
A few small spots irregularly scattered. Only one of these remains by May 18. A spot crossed by a bright bridge. It diminishes on the succeeding days.
But a fresh outburst in the region of the preceding part of the group has taken
place by May 19. This outburst has disappeared by May 21, and a third out-
burst has taken place in the region of the following part of the group. 1903. 4 = . ° .
! i May 26600 | 23 ' 92 17 69 2731 +15°¢ | +454
1903, 4 ' i ; ° ° ° 27°478 | 12 60 12 58 272'g | +15'6 | +56°8
May 167206 | 4 20 1o 50 | 2874 | —303 | —77°8 28590 | o 18 o 30 2736 | 4156 | +72°2
177185 | o 28 o | 38 ! 2859 | —31°¢4 | —66¢ — - T
18303 ) 8 o | '8 | 283'9 | —323 | —53-6 | Means .. | ... I 10 52 273°20 +15'53\
19243 | 7 19 5 13 | 2892 | —305 | —35°8
20'545 1 o 18 e] 11 2913 —290 | =16
21434 | 22 | 109 12 64 | 2838 | —308 | —1273
224211 6 50 3 29 | 2829 | —30'8 | — o1 Group 5039.
Means ... ! 4 30 j 28634 | —3073 A small spot fo]lowing Group 5038. It has broken up by the next day.
May 26-600 o 20 (<] } 13 2678 ‘ +159 | 4401
Group 5035. 27478 o 7 o 6 267°3 | +16°4 | 4512
Three spots on May 20, The first two of these have coalesced to form a spot, a, of | ; i '
double nucleas by May 21. The third spot has broken up by May 21, and | Means .. [ 1 o | 1o 267°55 | +1615
disappeared by May 23. A small spot is seen again in its place on May 24. i ! |
i |
May 20§45 11 E 69 17 118 @ 2370 | +189 | —70°8 Group §040.
21434 10 ; 87 9 - 89 1 2381 +18¢ . —g80
22421 12 5 96 9 70 2392 +1873 l —43°8 Two small spots.
23455 1o 4,; 6 25 2405 +17°7 \ —288 | i ‘
24577 ° i 4 ° 27 238°5 +185 1 =159 | June 550 1 [ 2 74" 1 +216  —221
25°420 o } 5 ) 3 . 2412 | 4180 | — 272 5’507 o4 | 25 45 |
26-600 o 1 10 o i 3 i 2391 | 4181 f +11°4 | Means I 1 25 E 74’5  +216
N | } .
feans 6 48 | 239'09 :

Three very small spots arranged in a long row almost at right angles to the solar

A small spot on May 21, not scen again until May 25. It has broken up b tor.
May 26, and has disappeared by May 28. It is {seersl again on May 30 I:is { canter
small spot. i
. - June 8440 o 7 | o ’ 7 3576 =156 —6o02
k . | .
May 21° ) o . 1 o i
Yl o 5 o &I | Means e 7 e s
23455, © o o o ' | '
24577 o ! o o o !l L L
25420 1 5 Y 3 27 | 2473 +17°4 | + 39 Group 5042,
266001 o | 12z ) 6 | 2479 +17'1 | 4202
27478 | ° 25 ° 6 2476 +174 4315 Two very small spots.
28590 i © o o o i
291286 . © o o o ‘ U . 6'g = —12° :
30092 1 o . 1o o |14 | 2483 4174 4668 June 8440 | 0 1 42 ° I3 | o 127 e
Means ... | ol 7 w76 4iyas) Means R e A
Group 5037. Group 5043-
A small faint spot. A very small spot.
| i | ! \ ! |
May 25'420 o . 22 1 © . 1z ;2209 | — 21 | —13'5 | June 84401 o 19 o ! 12 . 659 | +341  + 81
N i : : + |
Means ‘ | 229'g - — 2°1 Means o i 1z 1 659 +3471
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AReAs AND HELIOGRAPHIC PosITIONS OF GROUPS OF SUN SPOTS DEDUCED FROM PHOTOGRAPHS

AReas and HELIOGRAPHIC POSITIONS of GROUPS of SUN SPOTS—continued.

A few very small spots in a strai
but has reappeared by June 13,

Projected Area for
Date. Area of Group. Mean Mean
Greenwich Longitude | Latitude
Civil Time. Whole Whol ’ of Group. | of Group.
Umbra. Spot. | Umbra. Spot. | P P I
Group 5044.

J Longitude

from
Central

| Meridian.

ght stream. The group is not seen on June 13,

Projected | Area for ; i Longitude )
Date. Area of ‘ Group. Mean | Mean 0
Greenwich I Longitude | Latitude I Central
PR Whole | of Group. | of Group. | I
Civil Time. Umbm.‘ g;lootl.e | Umbra. Spoot. P ! P | Meridian.
Group §048.

A faint spot following Group so47 on June 16, and rapidly diminishing on the
succeeding days. It is not seen on June 20, hut has reappeared by June 22.

A few very small spots in an irregular cluster.

The leading portion of the Group

1903. 4 ° ° . 1903. 4 o o | .
June 10°124 3 23 2 13 29°3 —20'0 | — 62 | June 16-516 o 30 o 85 231'3 +208 —79'6
11196 | 11 | 32 6 17 25'0 | =204 | + 37 17°435 o 19 .0 26 2321 +228 —667
12'112 4 23 2 12 25°5 —202 | 4163 18426 o 3 l o 3 232°1 +z1'1 | =536
13254 o [¢] o [} 19 No photogruph.[ (o 2 231°7 +21°4 | —40°8)
14188 o -] o o 20'189 [ o o | o e e D
15258 | o 9 ° 9 257 | —20'6 | 4581 21 No photograph.. (0 | 1 2308 | +22'0 | —i5°2)
16516 | o 70 o 177 283 —209 | +77% 22'420 o 4 o 2 2303 +22°3 | — 2§
; 237462 o 56 o 30 2314 | 4215 | +12°¢
Means : I 33 2676 | —20°42 24°248 o 30 | o ; 18 232°3 4208 | 4237
Means ... ... ’ [} ‘ 19 231°50  +-21°59
Group 5045.
A few very small faint spots in an irregular cluster. Group §049.
‘ l i A very small spot following Group 5048.
June 13254 | © | 16 o 33 2820 —31°§ l —72°1 ‘
14188 2 13 1 282'§ | =310 | —59° ! .
1;:58 ( o f 9 : g } ; 280~g " —307 _igg June 18-426 [ J 6 (o g ii;; I:g? —?g.?)
16°516 o oo 277 —30° —33° 19 No phoitograph. o i =5
’ l _ : 2 77| =308 | 33 20°189 ° i 5 o 4 2144 | +200 E —47°9
Means " r Do 280" —~30'88 - ! |
! 3 75 3 j Means 1 o 6 . 215790 i +'9'5°%
| i
-G 6.
TOuP 504 Group 5o050.
A few very small spots in a straight stream. - "
_ A few small spots in a straight stream, inclined at a considerable angle to the
equator.
June 13254 6 33 3 18 B8 —139 | +17°0 - ’ |
14188 5 3 1.3 20 19 —i38 +291 June 20°189 | 45 127 ‘ (26 71 222'9 1‘ o 1- gg)
- 21 No phojtograph.; (17 57 20072 1 —25°1 15
Means ‘ ’ 3 19 1100 | 1385 agzo | 11 61 \ 2 W 2664 | —25'3 | 4336
- 237462 1 ‘ 19 ‘ 1 16 ! 266°6 | —24'8 | +476
| : | -
Group 5047. Means ... r ! o |13 47 26628 ;2503

increases. and a pair of spots, @ and b, are seen here on June zo. aand &
have coalesced to form a large spot, ¢, with double nucleus, by June 23. Group 5051.
f | ‘ : ; A stream of spots forming between Groups 5048 and so49. @ and b, the first n..nd

June 16516 6 2t 9 ! 32 ! 24173 +197  —69'6 last spots, are the largest. & has disappeared by June 25, and @ remains

P P i . . . alone on June 26.

177435 5 B8 5 27 242'3 | +198  —356%5 ‘

18426 1 11 | 55 | B | 40 2430 | 4203 | —427 |

19 | Nophotograph.! (19 | 79  242'3 | +200 | —31'8) | June 20189 29 | 153 . 20 103 . 2240 | +2200 . —383

20°189 I 52 | 210 | 29 i 117 241°5 +1977 | —z08 21 " No phoftograph.’ (27 170 224°4 +22'0 ~—232

21 ! No pho'tograph.] (26 i 126 242°2 +197 | = 5°3) 22°420 61 | 443 1 33 237 | 2247 +2270  — 81

227420 | 43 | 253 | 23 | 135 | 2429 | +19'6 | +101 23462 77 | 373 | 41 199 . 2245 4216+ 5§

23462 | 41 | 266 24 . 153 | 2433 | +19°8 | +24°3 24248 30 | 230 | 17 129 | 2259 +f2I'f 41773

23248 28 205 18 130 | 2436 | +19%6 | 4350 25444 | 31 182 zo 114 | 2257¢4 420z 4327

25'444 | 15 133 12 109 | 2435 | 4200 | 4508 26'359 {1 27 131 | 20 = 96 2251 211 4444

26359 | 22 1oz 25 115 | 2437 | 4200 | +630 27°455 15 99 15 100 2250 42200 | 4589

27455 | 6 27 13 6o | 2417 | +188 | 4756 28509 | 10 35 16 59 2248 222 i +72°6
Means 18 94 1 24261 | 1975 Means 23 134 22487 2173,
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TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MACURITIUS, IN THE YEAR 1903. 47
ARgAs and HELIogrAPHIC PosITIONS of Groups of SUN SpoTs—continued.

I'rojected Area for . | Longitud Projected Area for i -Longitude

Date. Area of Group. i Mean Mean l;ilx: € Date. Area of 1 Group. l Me.an Mf&hd " fom
Greenwich ! Longitude | Latitude Central (treenwich ilﬂzlglt“de I;&:tu e Gentral

ivil Time. ‘Whol | of Group. | of Group. ivil Time. Whole ; Whole | of Group. | of Group. | .
Civil Time. Umbra. Spo?;.e Umbra, \Sﬁplzil.e of Group. | of Group. Meridian. Civil Time Umbra. Spot. <Umbra. Spot. Meridian.

i H

Group 5052.

A few small spots in a straight stream. The group is not seen on July 4.

Group 5055.

Several spots in a straight stream. The leader, a, has become a large regular
spot by July 14, and remains alone by July 15s.

gk ; TR DN R N R R R

une 30°47 o 1 133 ;=21 ° - d ) : '

o ’ } 33 i R Jul.? 944z | 65 241 | 38 137 | 34279 | 4182 —246

July 1641 5 32 3 20 1358  —21'0 | 4250 10408 | 55 . 259 ’ 29 137 | 3431 | +183 | —11s

2413 g 63 6 4z . 1337 , —217 | +332 11431 76 330 | 39 171 | 3430 | 4180 +é_9

3413 1 10 I, 9 1358 | —2171 | 4486 12 No photograph.| (35 : 169 | 344z | +177 | +165)

4457 © ° o o - e 13463 1 52 ) 277 | 31 167 | 3454 | +17°4 | +311

5'237 o 3 o | 6 1348 —222 | +71°7 14463 1 48 | 235 33 ] 170 346°5 | +17°1 | 4455

: 157422 | 31 | 175 31 | 173 3477 | +168 | +59¢

Means 2 19 ' 15472, —21'54 16°172 | 21 93 30 i 134 3484 | 4170 | +700
Means ... | ... ‘ e | 33 0187 345°15 | +17°56

Group 5053.

A large regular spot, a, frequently with some small companions. A number of
spots have formed round a by July 7, and by July 9 a fine straight stream
has formed to the south of it, and a is seen as the centre of a wide area of
disturbance.

June 307477 o 27 o 269 1 39°3 —189 —868
July 1641 31 | 189 50 301 | 412 —188 —696

2:413 53 269 58 291 . 408 —187  —3597
3413 | 63 | 370 50 295 401 | —188 —471
+457 | 90 438 | 358 299 399 | —190  —336
5237, 98 465 | s8 275 393 [ —192  —238
6432 104 ' 523 57 285 | 394 | —192 — 79
7420 | 102 472 55 255 394 | —189 . + 51
8433 | 106 620 62 360 397 | —200 ' +18%9
9442 | 117 689 76 452 399 | —z211 | 4324
10°408 | 107 556 84 443 403 —20'¢ | +457
11431 | 59 341 66 382 406 | —204 | 4595

Group 5056,

A small spot, @, on July 11. A second, b, has formed behind it by July 1s.
Neither spot is seen on July 16, probably on account of a defect on the
Photograph, as both are seen on July 17. b has disappeared by July 18.

Means ... ... 56 ., 326 39°99 —19'45!

[ i \ i
July 11430 6, 17 9 | 2 | 2774 | —299 | —637
12 No photograph.| (8 21 2769 | —30'2 | —30'8)
13463 8 | 22 7 1 17 | 2764 | =304 | =379
14°463 7 “ 12 5 8 2760 | —30%4 | —250
15°422 ! ° | 33 o 2! 2744 | —30°2 ] —139
16172 | © o o o b
17°434 5 23 3 14 | 2732 —296 | 115
18531 o 3 ] 2 2765 : —298 | +285
!
Means 4 13 27583 ’ —30-071
|

Group 50%54.

A stream of spots following Group 5053. The leader, a, is the largest and most
stable, a remains alone on July 13,

Group 5057.

A few small spots in a straight stream, north of Group so056. a and b, the first
and last, are the most stable. This group, like Group 5056, is not seen on

July 16,
!
July 7420 39 123 25 180 ! 22 | <19z —32°1 o ! | ! \
8:433 70 378 40 216 26 —-19'1 =182 | July 15422 H 79 3 i 45 ' 2833 —20'g ‘ - 50
9'442 34 207 19 113 | 42 | —192 = 33 6172 1 o o o | o S
100408 50 303 28 167 | 45 —189 4+ 99 17°434 . 2 2§ 113 2819 ' —z22'5 | +202
11431 40 . 238 4 44 577 —186 i 4246 18531 | © 22 o , 1% 2821 | —22'6 | +34°1
12 No pho tograph. (21 109 6o | —187 - +38°3) 19 ! No pho'tograph.| (o ! 20 282:8 ' —22'1 | +47°8)
13463 19 82 17 73 | 62 | —188 43179 20 No phoftograph.| (0 | 25 | 2836  —217 | 4+61°6)
14463 8 44 11 58 l 58 1 —1971 4648 21414 o 12 ° ! 30 \ 284’3  —212 | 4753
Means ... 23 133 | 465 | —1895 Means ... VR B 1 ‘ 21 } 28300 —21-83]
i ! | ‘




AREAS AND HELIOGRAPHIC PoSITIONS OF GROUPS OF SUN SPOTS DEDUCED FROM . PHOTOGRAPHS

AREAs and HELIOGRAPHIC PosrTioNs of GRrOUPS of SUN SpoTs—continued.

| i

" Longitude {*

Projected Area for ' ; i
Date. i Al"’e; of G‘~ ::ul?.l | Mean Mean Lox;gltude Date. I P:?ee: t:? | A(;::ux;(;.r Mean | Mean o
Greenwich --e— - Longitude! Latitude rom Greenwich : Longi(ude! Latitude | rom
Civil Time. ' Whole Whole I of Group. of Group. Central Civil Ti | | Whole ’ ‘ Whole | of Group. | of Group. | Central
!Umbra. Spot. Umbra. Spot. i ! Meridian. ivil Time.  Umbra. Spot. ‘Umbra.‘ Spot. 1 ; Meridian.
Group 50538. Group §062.
A few small spots in a straight stream. @, the leader, moves forward rapidly in Three very small spots in a compact cluster.
longitude. It remains alone on July 21 aud 22.
1903 ' ° R Iy 266 ! 6. °8 + °
;4 uly 2661 o | o 169 —-32° 29°2
July 16'172 ) 41 o 31 229'5 | +134 | —489 v } : i 4 ot 3 S
17°434 7 54 4 33 2304 | +13'4 | —31'3 | Means (<] 7 1694 | —32'8
18531 14 57 7 30 2328 +138 | —15°2 |
19 No phojtograph.| (6 26 2337 | +137 | — 1°3)
20 No pholtograph.| (5 21 2346 | +137 | 412'6)
21°414 7 30 4 17 2355 | +136 | 4265 .
22627 5 15 3 10 2359 | +137 | 4430 Group 5062*.
23634 4 17 4 15 2365 +140 | +56'9 Two small dark spots.
24'528 o 10 <) 13 2372 +139 | +694
. ! |
Means 4 22 23401 | +1369] July 27247 | 14 34 [ 12 30 - 181§ —21'2 ! + 497
Means ... | ' 12 30 | 1815 | =212 ‘
i
Group 5059.
A few small faint spots preceding Group §057. Group 5063.
A small spot following Group 5061.
July 18531 o ‘ 31 o 20 2740 | —23'1 | +26% i [ i
19 No pho-tograph.! (o 28 | 2754 | =238 | +404) | July 29497 o 18 | o 16 1570 +256 . +54°9
20" No photograph + (0 | 35 | 27619 | —z2z24 | +549) 30'425 2 19 1 3 24 1556 4264 4658
21414 o | 25 1 [e] ‘ 43 ‘ 2783 —z2°1 +69°3 31°149 o 7 ‘ o 12 1550 +270 4748
Means I S L2765 | —228s | Meaus .. ... l |y { 15587 42633
) i i : ! !
Group 5o6o. Group 5064.
A very small spot, north of Group 5058. A very small faint spot.
| l ‘
July 18531 ! ° 6 ‘ ° ‘ 3 2316 | 4187 | —164 July 29497 [ 5 o | 3 | 741 | —176 . —280
| | I ‘ . ' —176 |
Means ... | ... } ) o i 3 2316 | +187 | Means ' °o 3 741 17 |
| !
Group 5065.

Group 5061.

A few very small faint spots. The group is not seen on August 3 and 4.

A few small spots in a stfaight stream on July 24. The group increases in size, 1 ‘ i
and the leader, a, has become a large regular spot by July 2. July 29497 i o 6 ° 7 446 ! —159 | —57°5
) x ; ‘ ‘ 30425 o 1 o 9 44’3 | —166 1 —45°5
July 24'528 1 36 134 . 20 73 | 1634 | 4252 | = 44 31'149 o | 13 o 9 449 | —183 | =353
257479 124 | 511 66 | 274 | 1641 | 4247  + 88 !
26613 + 87 392 . 5o~ | 230 164°5 +124'9 : +24'3 | Aug. 1°500 o ‘ 36 o 23 43°1 —17°3 | =193
27247 44 | 267 27 1169 1655 | +251 4337 2'463 o, 10 ° 5 430 ! =169 | — 67
28 . No pholtograph., (22 184 16773 +246  +504) 3446 o ! o ! o o ‘
29497 © 13 | 154 . 17 | 198 169'1 | 4240 , +670 4622 o | o {0 o . L
30425, 7 | 115 17 | 250 1686 | 4247 +788 5619 o | 13 ' o 9 438  —182 | +359
Means .. .. | a1 198 16607 | 2474 Means ... | .. | o 8 | 4395 =—1720!
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TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903.

AREAs and HELIOGRAPHIC PosITIONS of GRoups of SUN SpoTs—continued.

: . | ) . | .
Projected Area f : Projected Area for ’Lon tude
Date. AIJ:-C of t (;::u;.r Mean l Mean Lo?:xtud& Date. Area of ‘ Group. Mean M?an b frgol n
Greenwich : |Longitude | Latitnds | oy | Greenwich | Longitude | Latitude | =
evil T4 en cvil T £ Group. | of Group.
Civil Time. | gybra. ‘SV;:‘Jtl'e { Umbrs, VSVplzatl'e of Group. | of Group.. Meridisn. Givil Time. | g1, stélootl.e ;U'mbm. \SV;.:ge | of Group. | of Group. Meridian.
Group 5066. Group 5070.
A very small faint spot. A few small spots in & straight stream between Groups 5068 and 5069.
A R I I B . . <.
1903 | ‘ ‘ 1903., !
July 29'497 [ ° ) 4 °o | 5 } 385 —17'8 | —63'6 | Aur. 8449 ° 12 o Io 289°3 —24'9 = —4I2
i | ‘ | i 9’51z 22 141 15 94 2893 —243 | =272
Means 1 Lo Lo 5 1 385 l —178 ! 10°418 | 45 278 28 | 170 2887 | —24'4 | —15°8
; ! ' I ! 1178 40 342 23 202 2882 —24'5 | — 63
12456 | 29 181 18 | 108 2883 | —24'2 | 4108
13°416 5 . 104 4 67 2904 | —23¢4 | +256
Group 5067. 14604 |5 | s 4 | 43 | 2906 | —229 | H41
A few very small faint spots in a straight stream. :gi;g g l lg g :3 :gz; ::zg ; ig;;
‘ | !
Aug. 24635 6 | 35 4 27 | o1 4 +141 | —49'6 | Means ‘ 1 ‘ 81 289'go | —23'82
3446 1 24 1| 15 0 3598 | 440 | —36'8 ‘
4622 3 ' 29 2 ; g L 4azy | —197
5619 ° i 9 o 5, 35879 i + 146 i — 90 Group 5071.
Means ; { 2 16 ‘ 00§ ; +14'10 A smull spot.
i ! i |
Aug. 10418 | o | 16 ' o ’ 31 | 23279 | —z217 ’ —71°6
11°178 2 18 1 3 22 233'3 —218 | —61-2
Group 5068. 12°456 7 2% I 6 ‘ 20 233°3 —217 l —442
13°416 7 26 | 5 | 18 2336 | —21°2 |~z
A number of small, faint spots in au irregular cluster on August 6. A spot, @, on i ; }
August -, followed by a distant companion August 8. Both th ts . —21"
have broken up by Ayuzust 10, and lttk)\e Ig‘:'ou;nfonl:lgsuin irreg:lar stiiirip(c’an Means ’ LA 23 } 233728 2160
August 10 and 11, It slowly diminishes in size on the succeeding days, and :
is seen as u small, straight, stream.
Group 5072.
Aug. 64201 3 16 5 13 3064 | —22°7 1 —50°9 A number of small spots in a straight stream.
7°430 | 12 92 9 65 3079 ; —22'0 | —361 ‘ | ‘
3 L6 - - g g, o : i
j+9 ] ; 12,’ zg és 303'2 zz.z } 22.3 Aug. 11178 3 29 | 3 31 232°0 +217 | —625
9542 . 29 1435 1 3 3084  —2272 J — 81 o 56 3 i i 102 2208 F222 | —467
10418 | 30 137 17 78 307°1 —219 | + 26 1245 28 137 . 2 3 R 4
18 7z 197 42 w15 | 3073 —222 | 4128 13416 70 256 41158 2318 D428 —330
126 - L. . . 14604 63 @136 | 35 86 232'3 ;4215 | —16'8
12°43 13 143 9 97 | 3077 , —22'3 4302 MRS i : . 222° 4216 | = 6o
137416 16 98 13 76 | 3076 | —22'5 4428 Is'41s 43 1273 22 43 324 . .
1460 o 12 ° e . P 61 16470 87 1274 . 45 143 232°1 +21°4 | + 76
4 4+ 35 310°1 232 +61°0 ~y28 1 6 i 8 148 2226 42175 +21°0
157413 o 3 ° 7 | 3098 | —235 4714 17'43% 49 , 203 © 28 14 32" > .
18657 | 14 , 63 o £ 2353 izov 1392
) . gt 19485, 7 . 30 | 23 23772 20°¢ 52
Means '3 66 30805 2247 20°542 o 5 9 o 1T 2369 : +204 | 4663
21°439 e} ] 5 o 11 2375 4202 +787
Means I 1 82 23372 | 42122
Group 5069. ‘ ! A /
A few small spots in a short irregular stream, following Group 5068.
. Group §073.
! I .
Aug. 6420 o 21 ' o o1 2766 235 ’ —807 A sinbgvle‘:lllaé)zsznl sAugust 12, which has broken up into a cluster of very small spots
430 7 . 46 0 10 | 65 2792 . —217 | —64°8 ’ i —
8449 11 77 11 78 . 2764 —22'5 | —54'1 ‘[ I |
9312 13 234 10 9z i 2757 —23'2  —40'8 | Aug. 12°456 5 27 | 10 54 ! 2036 —17'8 | =729
10°418 8 136 5| 103 L2763 | —22:9  —282 13416 | 14 46 | 16 50 | 2058 | —17'2 | =590
18 a1g 93 9 55 | 2769 | —226 | —17'6 14-604 o 31 | o 25 | 2051 | —189 | —410
12436 3 27 2 15 2773 | —22'1 | — o2 15°415 3 36 | 2 24 - zo4g | —18%  —340
137416 o 22 o 13 2788 —21°3 ' 4140 16°470 4+ 30 3 18 202°0 —206  —22%%
Means 6 65 277°1§ ‘ —22748 Means i 6 34 204'38 | —18'60
| !

(REENWICH OBSERVATIONs, 1903,




50 AREAS AND HELIOGRAPHIC PoSITIONS OF GROUPS OF SuN SPOTS DEDUCED FROM PHOTOGRAPHS

AREAs and HELIOGRAPHIC PoSITIONS of GROUPS of SUN SPOTS—continued.

Projected |  Areafor - | | i = . Drojected Area for ! i
Date. ’ Af’lea. of I Gr:up. , Mean ' Mean | Loz;g:xdc Date. i z?:: oef ! Gr:ou;x). Mean | Mean In;lgltude
Greenwich ‘ . X fLongituder Latitude Y Central Greenwich : [ ‘Longir.ude Latitude ' c "::ml
Civil Time. ;| Whole | Umbra, | Whole ! of Group. | of Group. | " 'd.a Civil Time. ! Whole | | Whale j of Group. | of Group. _“*""°*
, Ul lra.“ Spot. | Uml ra.’ Spot. | ! ; Meridian ’Umbra. Spot. }Um ™a.| Spot. |  Meridian.
! ' ' ! |
Group 5074. ‘ Group 5079.
A few small spots in a straight stream 3 Group so72. A cluster of very small faint spots.
| i ‘ i ‘ ! | T
I ° ° ° e °
1903.4 | | 1 b 1903., | | | %

Aug. 14°604 | 16 6o | g 35 219'5 | +186 | —29'6 | Aug. 24'507 L ° 13 o ’ 7 930 | +136 | —2502
15415 ) 21, 89 | 11 . 48 ‘ 2195 | +182 | —189 | 1 4 !
16470 | 12 | 53 | 6 . 26 | 2189 {4181 | — 56 | Means ... l o 7 930 | +136
17438 1 o i | o ! J 218'1 ' +181 | 4+ 65 ! i ! |

Means “ ’ 7 ; 29 ’ 219'00 1 + 1825

! ! i

Group 5080.

A pair of small spots, @ and 5. @ has a small companion on August 27. The

group consists chiefly, on August 29, of a short stream considerably inclined
Group §075. to the equator, preceded by a few very small faint spots, and, on August 30, of
a close cluster of very small spots,

A few small spots preceding Group 5072,

! i I [ I ’ Aug. 27°391 8 49 ’ 5 l 32 54'2 | =235 —z259
Aug. 19485 4 1 12 4 | 13 | 2468 +167 | +622 28481 4 20 ! 3 ' 12 534 | —235  —127g
i ‘ 29'441 | 14 57 9 [ 34 | 529 | —238 = o2
Means i 4 13 246'8 4167 [ 30175 16 31 9 ‘ 23 ;534 | —24'1 +100
i i
Means 7 ] 35 | 5348 | —2373)
Group §076. |
A very small, faint spot on August 20. The group is not seen on August 21, but .
ox{e or two small spots nregseen in the sagme xlx)eighbourhood fromguAugnst 22 Group 5081.
to August 26. A very small faint spot.
Aug. 2z0°542 o 3 (<] 3 ! 114°8 —154 1 —55'8 | Sept. 1419 ’ <} 4 o l 2 ‘ 134 ‘w’ =249 | ~ 03
21°439 o o o o | .. e 00 ‘ ‘ [ :
22°433 6 33 4 | 21 1167 | —14'8 | —z290 | Means ... 1 ! °o 1z | 134 l —2479
23°503 2 | 23 1 13 0 1178 | —14'5 | —13°8 | | | |
24507 <] 4 o 2 | 1156 —150 | — 26
zé' g No pho [tograph.| ( 2 g [ 1180 | —146 : +134) Group 5082,
201%o 4 '3 3 | j 1203 4 ! +240 A few very small faint spots on September g. Only one very small spot nf the
| | i i place of the group on September g is seen on September 10,
Meaus ... 7 11720 | —14'73
: Sept. 9'410 [} 22 l o 11 25172 +17'7 | —17°0
: 107441 4 10 | 2 5 2483 | 4190 | — 63
; Group 5077. 11242 | o 8 o LR AR PRI A
H A small, faint spot on August 21, The group is not seen on the next two days, ] ‘ | : —_—
' but on August 24 a number of small faint spots are seen in the same Means VR AU 1 7 ] 2§0°20 i + 1820}
H neighbourhood. | | ' } {
13
K : ! |
| Aug. 21439 1 o 1 a3 | o 1z | 1025 | 4256 | —56°3 Group 5083.
g 22°433 | ° | o ° i o I A regular spot, ¢, which diminishes in size after September 13.  Some small com-
1 23503, o | o , 0o ; o L panions are seen on September 16 and 17.
3 247507 O | 41 | o | 21 ! 1041 [ Feae | - ‘ : -
H h i | !
g‘ hY O ; 20 | . . Sept. 9'410 | 10 38 | 26 104 | 1918 —179 —764
{ Means ,‘ i o : 8 103°30 1 +2500 165441 f 12 67 ’ 15 83 | 19275 —181  —621
| . - Itzgz ' 15 119 13 110 | 192z —184 —51-8
H 12°464 23 158 13 108 | 19273 —176 | —356
: Group 5078. 13483 1 41 179 | 25 106 | 192'2  —1771 . —23
} Three very small faint spots. 14'683 © 31 . 109 |17 6o 19177 | ~169 | T 69
! S L 15484 25 109 14 | 6o 195 | —171 | 4 3z
i ‘ i 16436 - 16 54 | g 31 191 | —17°3 | gy
Aug. z24'507 o 14 o I 1z | 1657 | —221 44775 17°430 oy 15 ; o 1 10 1909 | —17°7 | +286
: ! !
Means ... ... o 2 16577 —2201 Means ... T T i 75 19180 | —17°531
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TAKEN AT THE RoYyAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903 61
Areas and HELIOGRAPHIC PUSITIONS of GROUPS of SUN SPOTS—continued.
| Projected Projected Avea f |
rojecte Area for Longitud rojecte: rea for Longituce
Date. ] Area of ' Group. Mean Mean l;'rg(:r: ¢ Date. Area of Group. Mean Mean flilm
Greenwich | ! Longitude| Latitude Central Greenwich | '  Longitude| Latitude 1 Central
ivil Ti : . 3 ivil Ti ) . Whole | of Group. | of Group. .
Civil Time. Umbra.l ‘g,}:gtle ' Umbra. \g}};;cl.e ‘! of Group. | of Group Meridian, Civil Time. Umbra.‘ ‘Sp}:ﬁe Umibra. S :t. ; P P ‘ Meridian.
! | )
Group 5084. Group 5089.
A very small faint spot. A very small spot, a, on September 27. Other small spots have appeared following
-— it by September 28, making with it a short irregular stream.
1903. | ‘ ’ ' : | . . .
Sept. 12464 1 © o 3 1838 | —177 | —44°1 1903. 4
' i Sept.27'655 | o 4 o 3 58'3 | —zo'4 | +3079
Means .| .. | .. ‘ o 3 | 1838 | —177 28255 | 4 | 17 | 3 | 13 | 567 | =203 | 4375
| ! 29218 | 12 41 12 39 585 | —20¢4 | +516
30432 2 12 ‘ 3 22 600 —232 | +69°3
Group 508s. Means \ 5 19 58:38 . —21°08
A few very small spots in a short irregular stream. Only the leader spot, a,
remains by September 15.
- - - — Group 50go0.
11 spot
Sept. 14683 2 ' 29 1 ‘ 15 2089 | +156 | 4103 A very small spo
15484 | 8 1 28 4 | 13 211°1 151 | 4231 |
i , Oct. 1375 | 4 | 9 . 3 7 | 0 | =199 | 4457
Means .. | ... | .. | 3 14 | 21000 | 41535
! : I Means ... ! 3 7 ] 24'00 | —19°9

Group 5086.

A few vers small spots in a short stream. The leader spot, a, alone remains by
September 16.

Group 5091.

A large regular spot, a, followed by a streamn of much smaller and fainter spots.

! ! \
Sept. 15°484 10 i 23 8 : 18 2233 1 —23'3 | +35'3
16436 2 14 2 13 | 2246 i—zg's +49°2
Means {‘ 5 16 " 223'95 i —23°40

Group 5087.

A few sma.. spots in a short irregular stream. @, the darkest spot, on September 16,
alone remains by September 18,

Sept.16436 . 22 50 | 15 33 21573 | +18'8 } +39°9
17430 1 12 33 11 28 2162 | 4192 | 4539
+684

The latter have all disappeared by October 12, leaving a alone.

Oct. 2:519 12 59 3z 157 l 2428 | 4132 I —804
3480 43 | 327 54 450 | 2409 | +4:35 | —69'6
4526  Bo | 51% 68 456 2406 | +1:6 | —s561
5643 10z | 626 66 415 2412 | 4137 | 407
6125 11z | 745 | 67 447 | 242'5 | +135 1 —331

'

14145 14 1 89 | 24 1159

7'207 113 | 637 59 337 | 2440 | 4137 [ VAK ]
8191 102 566 51 288 [ 2443 4134 | — 40
9433 89 | 478 46 248 | 2450 | 41371 {+13‘l
10452 76 | 482 43 270 | 244’3 | +133 . +259
1225 55 1379 | 34 233 2438 | 4133 1 +35°6
12°478 44 | 246 37 205 | 2454 | +1279 ¢ +536
13°'408 25 | 164 29 192 ‘ 2446 | +132 | 4652

b
2444 | +13 l +747

|

I
18441 2 ‘( 9 2 o1z 217 +18'7'
Means }

|

9 24 216°30 i +18-90

Means ... .. | . | 47 297 24337 +13'37§
|

Group 5088.

A few very small spots forming at the centre of the disc on September 23. The
group has developed into a short straight stream by September 24. On the
succeelding days, the group consists chiefly of two large spots, a and 8, of
which, «, the leader, an irregular spot, is the larger.

Group 5092.

A regular spot, a, with occasionally a small companion. The group precedes the
Great Group 5093.

. |
Oct.  4°526 o 20 o 97 : 2156 | —z206 | —81'1

5643 | 10 57 16 | 9o | z14'§ | —z2079 | —67°4
! } i : 6125 | 13 78 16 | 94 | 2150 | —212 | ~606
Sept.z3'187 i 1 ;21 o 1o | 88z | 4130 | 4+ 18 7207 | 28 | 1583 23 12§ ! 2162 —21'4 | —45°1
24°337 ( 14 ¢ 95 7 50 8g'0 | +r12°3 | +188 8191 23 201 15 137 ‘ 214°§ —2I'5 1 —338
25639 ; 33 266 21 | 168 914 | 4121 | 4374 9'433 34 | 158 z1 | 94 214'1 —217 | —17°8
26493 1 73 | 418 56 | 316 917 . 4121 | 4490 10452 | 37 167 | 21 94 | 2146 | —217  — 38
27655 39 ! 345 46 396 | 923 | +11'8 | 4649 11226 | 22 92 13 52 | 2139 | —22°1 l + 57
28255 37 - 210 62 352 9r'z | 4121 | +72°0 12°478 S 51 3 31 0 214’5 | =220 | 2277
29213 14 78 62 334 9I'4 | 4121 | 48475 137408 o 4 o 10 | 2137 | —22°3 | +343
Means ... .. 36 232 I 90‘74.‘ +12°21 Means ... | ... | .. 13 82 | 21466 | —z1-54:




AREAS AND HELIOGRAPHIC POSITIONS OF (GROUPS OF SUN SPOTS DEDUCED FROM PHOTOGRAPHS

ARreas and HELIOGRAPHIC PosiTIONS of GROUPS of SUN SPOTS—continued.

Projected Area for | Longi . Projected Area for ‘ i
Date. Area of ! Group. i Mean Mean ‘;rgol:ld‘ Date. Af]ea of Group. . Mean Mean Lo?il:de
Greenwich f Longitude| Latitude Central Greenwich iLongitude Latitude | Central
Civil Time. Umbra. vgggg Umbn.| VSV!l)l:tle of Group. | of Group Meridian. Civil Time. Umbra. stpl:)z}e Umbra. \gp}(\):l.e of Group. | of Group iMeridian.
Group 5093. Group 5096.
Much the largest group of the year. It consists dprincipally of one immense A pair of small spots, a and b, following Group 5093.
irregular spot of composite structure, sub-divided by bright bridges in a very
irregular manner. The great spot has divided into two composite spots, ‘ !
@ and b, by October 12. Of these, a steadily diminishes, and b increases 1903. 4 | ¢ ° °
n area. Oct. 17505 | 7 | 38 | 6 | 34 | 1752 | —206 | 4498
18216 3 22 3 | 23 | 1753 | —z207 I +59°2
1903. 4 ° ° ° i : [
Oct. 5643 51 399 | 112 1303 | 2038 —206 | —78 Means ... ‘ { 5 ’ 30 i 175°2§ ‘ —zo~65i
6125 | 61 581 | 100 | 1010 | 206'3 | —z1-3 | =693 .
7°207 | 154 1428 | 161 1494 | 205°4 —21'§ | —§5'g
8191 | 252 | 2497 | 202 | 2006 204°3 —212 | —440 Group 5097.
9433 | 331 | 3091 | 214 | 1985 | 2032 | —20'9 | —287 . ;
10452 | 352 3465 | 205 z015 | 2035 —208 | —149 A pair of small faint spots.
11°225 | 412 372! 232 2129 | 2032 —209 | = 350 I | ‘
12478 | 519 3409 | 299 2000 | 203°§ =213 | +1r7 | ¢ 654 6 . o o 6 ' —171 6
13408 | 340 | 3190 | 212 | 1979 | 2036 | —z21% | 42472 Jet. 217654 o 3 I : T ! rs
14°145 | 350 | 2790 | 238 1897 | z202'7 —21'4 | 4330 ' i 20 640 i —17°1
15°413 | 245 | 2148 | 226 | 1903 | 2022 | —216 | 44972 Means nhoeep e 0 ‘ o | !
16:405 | 147 1288 189 | 1948 | 2010 | —218 | 4610
17°505 | 48 95 | 112 1511 | 1988 —217 | 4734
18216 | 29 289 | 101 990 | 1948 —21'8 | 4787 Group 5098.
A very large composite group, undergoing a continual change of shape, The
Means e 186 1726 202°59 ' —21'30 gryoup hgas brokrgl up ﬁ:to Elon irr%gular stream by October 31 ; the following
portion of the group being inclined at a considerable angle to the equator and

to the preceding portion of the group. This following portion has entirely
disappeared by November 4.

Group 5094. i ; | g
. BT oz —18%5 | —81-
A fow sntx:ll spots in a straight stream inclined at a considerable angle to the Oct. :g;‘rg zg 3;g _:_? | éog 29;? _19-5 —68'2
uator, ' H
* 27192 | 65 583 | 76 | 679 2967 | —19'4 . —61°0
I . ‘ - 18'61‘3 Sg 1090 64 : 807 292-2 —lg-g . —41’2
Oct. 8191 1 14 . 47 fo . 35 | 2855 | —232 | 4372 29'398 | 14 1140 | 95 1735 | 2969 | —19°6  —31
9433 | 20 114 | 21 | 116 | 2864 | —216 +21'5 30448 | 187 | 1160 | 108 667 | 2970 | —199 —177
10°452 ° } 128 ° ; 220 2873 | —2270 | +689 31427 | 209 | 1216 | 115 | 671 297'0 | —200  — 48
1122 o 2 o 8 82 —24° . :
5 | 3 ! |7 224 25 | +742 Nov. 1166 | 170 | 1103 92 603 zg;z —196 i 51
Means ... ' e | L8 112 28540 | —z2°83 2'402 | 127 703 7 417 2981 —-19'0 22°3
: i 3228 | 79 360 | 53 | 236 299°1 =181 | 4342
4515 | 58 4 245 | 51 | 213 | 29917 | —17°3 | Fsi2
5452 | 16 1§8 19 169 193:7 =175 ! +6g:;
Group 5095, 6A53_l_‘ i I i T
A fine regular spot, @. A small companion is seen near it on October 25. Means 64 | 466 | 29810 | —18'84 ,
Oct. 147145 22 . 86 | 46 [ 183 923 | +141 ; -77'4 Group 5099.
15413 © 32 ¢ ! . 1 —6o
13'102 gg ! ;Z; | 2; | :;g Z;; 1:1; 4 _:;é A small regular spot, @, with a very small companion on November 3.
17505 53 302 32 a8y 920 | gy | —g3y | T ‘ | ! i
18216 ! 46 . 299 25 166 92'0 +14°9 | —z24'1 | Oct. 29-398 A P 5 32 | 2485 4148 =800
19290 | 63 | 329 . 32 169 91’9 | +147 l —1o0 30448 1 6 17 7 21 | 2487 +15'0 —660
20160 | 53 | 318 27 1162 92z | 4148 | + 1'7 31427 | 12 16 10 38 2qy kN -5\
21:624 156 382 31 209 922 4148 421y 1 j k
247z 53 323 32 1195 926 | 4150 4326 | Nov. x~166{ 7 305 |2 2486 | 4153 —435
3403 1 30 249 21 »176 921 +14'5 4444 2402 .« 10 | 19 6 o | 2485 +153  —27°3
24140 | 44 231 38 196 . 9z0 | 4145 +540 3228 6 20 3 10 | 2480 41358  —169
257245 : 27_' 131 36 175 918 +146  +684 4515 5 10 3 1 5 ‘ 2485 4153 4 o6
26510 | 3 39 20 ‘ 159 ] 90-8 +146 4841 5452 1 © 4 o | 2z | 2482 | 4154 41207
Means 31 : 177 9204 | +14756 Means ... ‘ 5 ; 18
! 1 i

S|

nag



TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903.
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ArEAs and HELIoGRAPHIC Posrrions of Grours of SuN SpoTs—continued.

Projected Ares for i
Date. Areaof | Group. | Mean Mean Lox;gx tude
Greenwich : Longitude | Latitude c mtml
Civil Time. Whole Whole | of Group. | of Group, | oo
Civil Time. | g, SPO";" -‘Umbm.1 Spot, P P | Meridian

Projected Ares for
Date. Area of Group.
Greenwich
Civil Time. | gy, \g;:;l.e Umbra. ‘gl]:;ie

Mean Mean
Longitude| Latitude |
of Group. | of Group.

Longitude
from
Central
Meridian.

Group §100.

A fine stream, consisting chiefly of two large regular spots, & and b.

N 0

N

Group 5103.

A very large spot, ¢, with several small companions, following Group §102. " The
small spots increase in size, and scatter, whilst @ diminishes in size, and has

S~ i 6 G|

Iobn‘ﬁu‘u‘.l

i ‘ disappeared by November g. The group then, like Group sroz, consists of
1903. | i ° ° ° a great number of small spots scattered over a wide area.
Oct. 30448 | 30 203 | 137 623 233°1 +17:9 | —81°6
31427 | 69 4751 94 660 | 2326 | +17'5 | —69°2 1903. 4 ° . | .
. Nov. 3228 . —_22'17 L =28
S A e T o B R el Il st R Pt I SR B et e St
2-402 | 197 1143 | 137 | 803 | 2326 | +17'2 | —4372 5452 | 54 | 323 s | 258 | 1899 | —2211 ff—45'6
3228 | 320 1551 | 193 | g4z | 2328 | 172 | —32°1 §331 | 52 | 349 34 230 | 1897 | —224 v—317
4515 ‘ 258 1750 | 137 | 933 233°5 +17'0 | —14'4 7466 | 72 | 299 43 | 179 1893 | —z22:5 ; —19°8
5452 321 1825 | 166 | 941 2333 | H17°1 | — 272 8225 | 6o | 41% 34 | 233 188:9  —21'1 ; —10'1
6'531 | 298 1656 | 158 | 872 | 2333 . 41700 | +i179 9526 | 20 |20z | 11 [112 | 1899 | —z214 | + 80
7466 | 256 1585 | 145 | 898 | 2336 . 4169 +24'g 10265 | 29 | 143 | 17 82 | 189z | —217  +1771
8225 | 238 1285 | 148 794 2332 - +16'9 | 4342 11194 6 129 4 82 1897 —222 *,+29.9
9'526 | 153 841 | 130 | 697 2338 +167 | 45179 12:146 | 26 92 20 69 189'3 | —z2'2 [ 4419
10265 | 151 667 | 165 716 2339 | +168 | +61°8 13195 ° T ° 10 1894 | —19'9 | +559
11194 | 91 384 | 167 | 691 ' 2339 | +166 | +741 l >
12'146 17 83 42 205 226'1 +16'5 | 4787 Means ... 25 157 ¢ 18972 —zl'q;’
Means ! L1138 739 | 23272 © 41706 |
Group §104.
A very fine stream following Group s103. The stream is so compact that it is
frequently measured as consisting chiefly of one very large composite spot.
By November 13, two very large spots, @ and b, have formed at the front
Group 5101. and rear of the group respectively.
Two very small spots. Nov. 4515 | 17 164 | 59 | 561 1689 | —238 | —790
‘ — -— 5452 | 64 458 ' 105 . 752 1668 | —241 | — 687
- . ' L . . 6531 | 92 764 | 96 i 8og 1648  —24'3 | —566
Nov. 2:402 —oi 25 B o 13 _2683 : +20°8 . - 7% 7466 | 109 ”50; 88 923 1643 —247 | —448
i ‘ o - 8225 | 124 | 1274 | 86 - 879 1628 | —24'5 | —36'2
Means ... | ... P o 13 268'3 . +z208 1 9'526 ' 210 | 1471 | 125 | 882 1633 —244 | —186
. 10265 . 213 1349 | 122 . 77% 1630 | —24'5 | — 9'I
11'194 193 1356 109 . 771 1638 | —249 + 40
12146 | 233 1389 ; 139 828 163'1 | —25'3 | +157
137195 19z | 1163 * 126 ; 767 1634 | —251 | 4299
14561 78 682 70 588 163'g | —250 . +484
. 157154 ' g6 463 102 483 1642 | —250 ' 4565
(Group 5102. 16228 1 47 266 . 88 | 46z 1637 | —24'8  +702
A large spot, @, which diminishes in size from day to day. a has disappeared by 17298 8 37 12 132 1597 | —250  +Bou
November 8, and a number of small spots scattered over a wide area constitute :
the group. Means ... ; .- . 95 687 16398 —24'64
!
Nov. 2'402 ! 10 68 ' 26 175 199'6 ) —21°9 ' —762
3228 zg 108 32 147 = 2002 | —219 — 647 Group §104.*
§I5 P 2 1 L2 11 ' 199° —22° —48"
zisz L34 .g; z: 132 133: ’ _::; __45.4- Oune or two small spots forming very close to Group 5104, but north and preceding
6cz1 2z 128 19 3 109° . 3 .3 it. The group expands rapidly into a fine straight stream, of which the leader,
53 iz 13 9 3 99'3 —2z'0 ; —22°1 @, is the Dest defined, and moves forward the most rapidly in longitude.
7466 . 6 | 137 3 78 | 1983 | =229 | —10'8
8225 : 12 203 6 14 1977 —~24'0 ‘ — 13 ! ]
935261 ¢ | 41 .z 24 1963 | —a245 | 414y | Nov. 6531 o | 30 o | 29 | 1667 | —z223 | —547
10265 | o 66 o . 41 1974 | —242 | 4253 7466 | o 22 o 16 | 1682 | —212 | —407g
11194 . © 10 o 7 1986 | —240 \ +138'8 8225 2 55 1 35 1679 | —219 | —31°1
12146 ° 2 1 2 10 ‘ 1990 | —23'0 | 4516 9'526 | 26 | 221 15 | 126 1683 | —21°3 ‘ -136
‘ \ : 10265 | 27 | 257 15 | 141 1678 | —21°5 | — 43
Means ...t 12 | 84 | 19863 —22'985 11194 | 27 | 232 16 | 130 1687 ’ —z21'5 | + 89
' i ! i !
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64 AREAS AND HELIOGRAPHIC POSITIONS OF GROUPS OF SUN SPOTS DEDUCED FROM PHOTOGRAPHS
Areas and HELIOGRAPHIC PosITIONS of GROUPS of SUN SPOTS—continued.
Projected Area f Longi Projected Area f i Longi
Date. Areaof Group. Mean | Mean |LORERde} ected | Group, Mean | Mean ~Longitude
.\ N . . from i l . ;3 i . ! from
Greenwich Longitude! Latitude Central Greenwich i Longitude | Latitude Central
Civil Time. | yypp. Vgggf {Umbm. vg;‘:tl" of Group. | of Group- | yroridian. | Ci¥il Time. | gy, xg'}:::e ;Uﬁ)bra. Vgggk of Group. | of Group.  Meridian. |
Group §104*—continued. Group 5109.*
A small faint spot forming a very wide pair with Group 5109.
1903. 4 . ° . o e
Nov. 12146 | 29 | 202 17 | 121 1701 | —21'3 | +-229 1903 B . B
13195 | 33 | 227 | 23 |155 | 1695 | —21°5 | +36%0 - o | —189 | —23
14561 | 45 | 368 | 25 381 17206 | —218 | +371 Nov. 14°561 o 13 ) 8 92°0 189 23°§
I5°154 | 45 | 342 4 | 455 172°4 | —22°0 | +647 \ . 18
16228 | 18 | 152 43 1 357 1692 | =215 | 4757 Means ... l o 8 920 1879
Means . ; l 22 i 177 169°22 —-zt-6zf
Group 5110,
Group s1o5. A small spot, seen ouly near the limb in a mass of facule.
A pair of very small faint spots. S . |
!
| Nov. 14561 | © ‘ 18 o i 15 | 646 | +217 1 —50%g
Nov. 5452 ) 17 | o 10 | 2218 | —26'1 | —137 i i : j .
Means ... ‘ “ o . 15 646 4217 !
Means o | 10 2218 —26°1 | | i . !
Group 5106. Group §III.
A few very small faint spots in a short stream. : :
A small regular spot, @, with a very small companion on November 23 and 24.
| ; ,
Nov. 6531 6 8 . . —2c- ;
5 3 3 ! 22| 1988 T — 7 | 26l g 6228 8 | 22 17 48 | 180 —173 | —75%
74 o | 4 | o | 7 1988 |~ 79 | —127 : : 3 .
‘ ' 17°298 6 35 g L39 188 i ——lg/ —607
Means . . 18542 © 8 41 © 30 19§ —165 | —43°5
’ 2 | 15 ‘ 196°3 765‘ 19498 21 | 68 13 2 | 207 —161 | —29
20237 1§ J 41 8 | 23 207 , —16'5 | —200
21 No phoitograph.| ( 7 | 17 26— 162 — 66)
Group §107. 227144 9 19 5 ! 1o 22’5 =159 | + 69
. 237237 6 17 4 | 10 230 —157 | 4218
A very small spot, seen only close to the limb in a great mass of faculw. 24596 | 6 27 4 t 19 238 —15'4 | + 406
! | ) 261
Nov. 10265 ° 3 o 8 960 | =245 | —761 | Means ... l | 8 i 26 2096 —16126 1
11194 [} 4 o 5 956 ‘ —24'6 | =642 .
Means ' o ’ 7 95°8 i —24'55‘
I
Group 5112,
Group §108. A very small spot, seen only close to the limb in a mass of facule.
A very small spot, seen only close to the limb in a great mass of faculz. ; L
‘ I Nov. z0°237 o 6 o 9 ; 3349 . —19°8 | —658
| ! ; )
Nov. 13195 | © I 6 o, 10 640 , 2 —69'5 | Means i o i 9 ‘ 3349 | —19°8
Means ... i l o i 10 640 | —211
Group 510g. Group s104.1
A small faint spot. A close pair of very small spots measured together nf Group gro4.
Nov. 147361 ol 13 1 o 3 942 ! —236 l —213 | Nov. 16228 z 6 2 ; 6 ] 150°5 ! —184  +57%0
Meaus o 8 942 - —236 I Means 2 1 6 , 150°§ ' —184 ?
i !
| |

'
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TAKEN AT THE RovAL OBSERVATORY, GREENWICH,

IN INDIA, AND IN MauRITIUS, IN THE YEAR 1903. 55

AReas and HELIOGRAPHIC POSITIONS of GROUPS of SUN SpoTs—continued.

| Projected |  Area f | | i Projected f i
Date. i Area of i G‘;e:u;:r Mean l Mean | LO’;glmue Date. ! X)l?:lc :f Aé‘e':“;f ! Mean | Mean L"?g‘t“de
Greenwich : | ' Longitude| Latitude Ce"’t‘"&l Greenwich i I ] | Longitude, Latitude “’t’:‘al
Civil Time. | ! Whole | le | of Group. . | et ivil Ti ' i of Group. | of Group. "
vl Lime ‘UmbrmE Spoome fbmbra. | \Sv;:;)t.e i ot Group ’ of Group Meridian, | €i¥H Time. !Umbrn. ‘g;’:ie iUmbm. VSV;?&G l of Group- | of Broup E.\leridian.
Group §113. Group §116—continued.
A few very small spots scattered over a wide area sf Group s1r1. The group is
s_ot seen on Notyeénber 23 and 24, but has revived by November 25, after the 1903 4 ° ° :
e;sc.ere)gie:g;ctfn;’mb]?“p str1.  The different components of the groups are Dec. 1149 71 369 41 215 230°1 +165 | —267
2537 1 73 394 38 208 229'4 +166 | — 91
3207 | 79 | 380 41 | 197 | 229'1 +165 | — o5
1903. 4 ° ° ° 4'530 | §8 | 360 31 | 196 | 2294 | +164 | +17°1
Nov. 22°144 o 18 o 11 13°9 —-2275 - 17 5°177 57 287 32 164 2288 +162 | 4251
23°237 o <] ) o e 6201 | 48 |[232 32 156 229°4 | +161 | +139°'1
24'596 o o o [} 7'190 21 150 | 18 12§ 2284 +159 | 4511
25°496 4 54 3 41 14 —236 | 4436 8199 | 18 90 2z ' 108 2283 | 4157 | +643
26-187 <} 24 o 22 146 | —228 | 4524 !
27240 ° 14 o 19 144 | =212 | 4660 | Means ... | .. 38 | 211 22975 | +16°43
Means ... | ... 1 ‘ 16 14°45 | —22'53
Group 5114,

A small faint spot.

3334 ! —208 | — 98

Group §117.

A regular spot, a, slowly diminishing in size from day to day. A portion has
broken off from a by December 3, and several small spots have appeared
following it. These small spots are very unstable, and a is seen alone on

, f

Nov. 24°596 . !

Ov. 24'59 ° . 34 l ° 19 ! December 5 and after December 6. @ has disappeared by December 11, but

: a very smlfl spot marks the place of the group on December 12.

Means ... | .. w0 19 ’ 3334 1 —208 |
! ! i

Dec. 1°149 5 32 13 77 179'8 —201 | —770

2°337 10 62 10 65 1792 —19'9 | —59'3

Group 5115, 3207 | 18 79 1§ 69 1778 | —202 | —51°8

4530 | 20 99 13 63 178°3 —202 | —340

A large spot, @, diminishing in size from day to day, and usually seen with some 5177 13 81 8 48 1787 —20'3 | —2§5°0

small companions. 6201 28 101 15 55 1757 —-2I'1 —146
L 7'190 { 18 29 9 1§ 179°1 —z205 |+ 1'8
- . ; : ‘ ‘ 8199 { 17 29 9 16 179°5 —208 | 41575
Nov. 24596 1o 53 18 96 270'8 —19°0 | —72°%4 9'593 ) 17 o | 30 179°3 —206 | +337
25496 | 14 113 15 121 2712 —186 | —60'1 10273 2 13 to 7 | 179's | —209 | +42°9
264187 | 21 122 18 102 271°§ —187 | —s507 11°164 o ) o [¢]
27°240 | 21 114 4 7 2716 | —186 | —36'8 12°1 ) ) 176 —19'3 | +650
28201 | 24 14415 14 . 83 | 2705 | —i89 | —2402 95 4 5 763 93 S
29159 19 12 10 68 ' 27211 | —187 ' —110 | Mean 8 8 847 | —20'35
30:162 - 29 I 128 | 16 ‘ 67 2718 —187 | + 179 Means 3 17847 20°35
3 ! ! : :
Dec. 1149 5 72 1 3 | 4o | 2717 | =195 | 41479
2537 | 1| 16 | o | 10 1 27274 —184 1 +3379
Means ... ... : ! 12 74 27162 . —187g -
‘ ! ’ i Group 5118.
A few small spots in an irregular stream.
Group 5116. ‘

Two large regular spots, a and b. A third, but much small i i Dec. 27537 2 . 44 I 24 224°3 ~178  —142
a oo November 28, and the succeedingu d?;;c s%:yersxs]?ﬁtl, 1205,2‘;[;3{:;?;';5 3'75.07 12 ! 44 6 23 2238 ~1777 | = 58
occasionally seen near a and b. 4’530 7 . 76 4 42 225°5 —178 132

§177 |- 2 i 28 I 16 222'2 —12‘9 | +zg'5

. . 3 6201 | 11 | 2 7 19 2265 | =105 | 4362

Nov. Tz40 :i ;45'? ;: 230 2316 | +17°0 | =768 7190 | 6 42 5 1 33 | 2265 | —162 | 4492
) 03 2310 | 416" —64- 3 [ ‘ 2262 | —161 | 46272
39.129 64 350 53 293 231°2 +16-g \ _5?.; 199 4 3 4 3 ‘
jo16z | 70 | 362 46 1 241 2303 +167 } —39'6 | Means ... | ... 4 27 225°29 "17"4‘
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AREAS AND HELIOGRAPHIC PosITIONS OF GGROUPS OF SUN SPOTS DEDUCED FROM PHOTOGRAPHS

AREAS and HELIOGRAPHIC PosrTions of GROUPS of Sun SpPoTS—continued.

Date.
Greenwich
Civil Time.

l
Area of !
1
|
|
|
!

Whole
*| Spot.

]
Mean Mean ‘ Longitude

f
| Longitude| Latitude | "™

Central
l |
’ of Group. | of Group. 1 Meridian.

| .
Mean Mean Im:rg(::lde
: Longitude| Latitude Central

of Group. ‘ of Group. Meridian,
i

Projected

Date. Area of
Greenwich

Civil Time.

Area for ‘
Group.

Whole
Spot.

Umbra. ‘g;:tl'e

i Umbra.
|
I

second east and west. On Decem
a regular spot, a,

group consists of a number of smal
small spots have formed near a
by December 11, and is measured

Group 5119.

A very wide area of disturbance, The group forms, for the most part, two streams
at right angles to each other ; the first stream lying north and south, and the
ber s, the group shows three principal spots:

to the north ; almost due south of it, a large doubf
at the right angle of the group ; and due east
¢.  Spot ¢ has divided into two
of small faint spots have begun

e spot, b,
of b, a second large double spot,

parts, d and e by December 7, and a number

Group §122.

A few very small faint spots.

1874

1903. 4

Dec. 3207 o

—230 | —422

to form between @ and 4 on the same date.
d and ¢ have both broken up by December 9, and the following portion of the
11 faint widely scattered spots. A number of
by December 10, and b has begun to break up
in two portions on December 12.

18744 -—23'0

Means ... l

A large double spot, , due south of Group 5119,

Group 5123.
1903. 4 ° * -t One or two very small faint spots seen only near the limb in a mass of faculze.
Dec. 2537 47 19 | 148 1§82 | —163 | —80-3 ‘
3207 7 89 14 175 155°2 —17'9 | =744 ) .
4’530 | 57 | 6oz 59 | 636 1528 | —20'5 | —359'5 | Dec. 4530 o 25 o 22 | 2650 | +20'3 | 4527
5177 | 86 | 540 71 | 461 1527 | —207 | —51°0 5177 c 6 ° 7 . 2674 | +192 | +637
6201 | 133 | 689 89 | 458 1534 | —205 | —3679 6201 o 3 o | 7 ! 2661 | F190 | +75°8
7'190 | 117 | 669 67 | 394 1532 | —zo4 | —241 | i i
8199 | 115 | 716 63 | 390 | 1533 | —20'5 | —107 | VMeans l ] t o i 12 266717 ’ +19°50}
9593 1 53 1595 | 28 1322 | 1539 | —202 | + 83 '
10273 | 44 1474 | 25 | 266 | 1541 | —204 | 41775
11:164 61 | 405 36 | 241 1534 | —20'5 +28:6 Group 5124
12°195 | 24 | 200 18 | 145 154'0 | —20'9 | 4427
13°191 39 | 267 35 239 151°2 —218 | 4530 A very small spot.
14°412 5 156 6 | 198 147°1 —23'4 | 4650 : ’ - !
Means 41 313 } 15327 _20,3" Dec. 6-201 ’ 2 ‘ 9 1 ! 4 2015 +11'6 | +12
Means - ’ b } 4 zor's - 4116
Group 5120,

b, the two components of @ are

Group §123.

usually measured together, they are taken separately on December 7. The A few very small unstable spots forming in front of Group sirg, The group is
spot is quite broken up by December 10, not seen on December 8, or December 10.
' ‘ |
Dec. 2537 & 33 13 115 1581 —266 ’ —8cy Dec. 7190 @ 4 30 2 16 { 1620 | —16:8  —153
3207 6 73 13 147 | 1560 | —272 | —736 S99 0 o oo g ver s
4530 | 22 130 22 132 | 1561 | —2774 | —562 9593 1 © 25 ° 14 | 160y | —151 4148
5177 24 141 20 120 1554 —2775 -4.8'3 107273 (o} o ) o o ."..
6201 | 36 152 25 106 1547 | —279 i —356 11164 4 9 2 37 I 1597 | —I8'5 | +349
‘190 38 138 2 85 154°3 —27'8 | —230 ‘ ! N N R
gwg(} 40 133 | z; 713 1538 | —28y 1 —joz | Means ... .. i R E [ 16070 | —15'80
95931 6 19 | ¢ 68 | 1532 | —280 | 4+ 76
o273 | 14 | 66 . 8 38 153°1 —288 416
11164 5 18 ‘{ 3 12 1518 | —286 | +270 Group 5126.
$ 6z -8 i or very small companions on December 1o0.
Means ‘ 1 9° 15465 { —27se | 4 Ia;gt:srzggsl::dsg;té %'ri‘gf!lltthb?indegenortlwl.sece;i\lber 9, makigng it a double spot, the
- - two components of which have completely separated to form the spots & and ¢
by December 13. b alone remains by December 16.
Group 5121. Dec. 7°190 | 13 ' 70 ! 33 182 988 [ +14°1 ‘ —785
A few small faint unstable spots. 8199 25 143 ! 31 l 176 98-8 -!-13'9 ’ —6572
,,,,,, _ - 9593 | 39 ;312 | 29 | 227 990 | +13'5 | —466
- 10273 | 39 r 290 | 25 | 189 988 | 4138 | —378
Dee. 3-207 ) ‘ o 3 2061 | —265 | —23°5 117164 | 141 | 294 | 20 | 170 986 | +137 | —262
4530 o 31 o 17 2037 | —256 | — 86 12°195 | 52 | 341 27 1179 987 | +136 | —126
| | 13°191 51 | 345 27 178 986 | +139 [ + o4
Mes | { ‘ [} 10 204'90 [ —26'05 14'412 56 257 31 | 140 995+ 141 i +17°4
i i
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TAKEN AT THE RovaL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE 'YkAR 1903, 57
Arras and HELIOGRAPHIC PosITIONS of GROUPS of SUN ‘SPOTS—continued.
Projected Area for : Trojected I Area for i ; i
Date. Area of ()rulup, " Mean ™ Mean ‘ Lox;gxtude Date, A,-]:::f | Group. i Mean Mean | LOI;gltude
Greenwich | e~ Longitude : Latitude c “’:“I Greenwich . 5 : . Longitude| Latitude | Ce;‘::l
ivil Time. Lw | Wlole  of Group. .o ivil Ti | Whole - . v f Group. | of Group. |
Civil Time. Umbra.: \Slzz’uge Cmbra. ‘ \;ll).oot.e of Group. of Group. Meridian. Civil Time. Umbra.} ?%‘l,}:ge [Umbra..i \g;:;l‘e . of Group. | of Group. : Meridian,
! | ] !
Group §126 —comtinued, Group 5130.
’ | A small spot and a very faint companion forming due north of Group gr26.
1603. 4 ; ° | ° °
Dee. 15478 3¢ 228 1 21 139 | 993 | +141 4312 ! . . .
16486 20 172 14 126 99°3 ’ +140 4447 1903., |
17752 6 111 15 107 987 | 4136 | 43567 Dee. 10273 | 3 21 4 14 1006 | 4210 | —360
187189 13 73 17 .97 | 990 | 4130  +667 (i T
19°194 " 31 13 97 I‘ 99°3 ‘{ +143 : +802 | Means .. ! ! 4 14 1006 | 4210
Means 23 1 | 988 | 8¢ |
’ 3 i 5+ 9e%9 | +1339! Group 5131,
A double spot with the major axis at right angles to the equator, The group has
Group §121.% broken up into a stream of small spots by December 14.
A short stream, apparently a recrudescence of Group sr1a1, | ' | :
| B Dec. 10273 ' 5 ‘ 65 . 15 ;204 i 565 —230 —80:1
Dec. 7190 12 | 38 7 I 24 2037 | —285 4264 11164 | 9 , 89 13 132 4 562 —232 | —686
8199 1| 32 8 | 24 2041 | —283 | 4401 12°195 27 | 128 26 124 | 553 | —232 | —560
9393 19 ] 132 19 138 2025 | —286 } +3569 13'191 29 ‘ 164 22 123 1 547 1 =233 | —43%
t0'273 29 | 145 40 ! 209 203’5 | —29'0 | 4669 14412 | 15 1109 |9 | 68 4 553 | —236 | —268
11-164 11 84 26 | 216 2024 | —29'4 ! +77:6 15478 1 13 1 95 | 7 54 l 54'3 | —24'4 | —138
i | ! 16486 1 6 ‘ 50 ‘ 3 28 | 550 —24'3 | 4+ 02
Means | 20 | 122 20324 | —2876] 17°452 1 o 18 | o 1o | 5§33 —244 | +13°3
i f ! 18189+ 5 | 29 | 3 18 1 541 —251 | +21'8
19°194 o | 17 | © 1z 54°6 ~242 | +35§
Group §127. : .
A very small faint spot preceding Group 511, Means el ‘ 1o ‘i 77 55°13 - 23'87 !
- !
i . . i
Dec. 8199 o 18 o 10 168:9  —22'5 | 4 479 Group 5132.
Means ‘ o . 10 1689  — 2275 _ A few very small spots forming south of Group 5125. o
Dee. 11°164 ° | 4 ° | 3 i 1617 —217 ; +1369
Group 5128. ‘ [ l
A few very small faint spots following Group 5119, Means ... AR ' ° ‘ 3 \ 1617 -7 *
| | | |
Dec. 8199 5 13 30007 1371 —161 | —a6y Group 5133,
Means i ! 3 ! 7 137°1 ‘ — 161 ‘ A very small spot following Group 5120,
: | I 7 ; i }
L i H " i
Dec. 117164 o | 6 o 4 1459 ! —308 @ 4211
Group §129. ‘
A large reanlar spot, «, with ot Means ... b e 4 1459 P — 308 i

and the ueceeding days,

e or two small companions on December 10 and 13,

r ; | !

Dec. 8199 17 110 35 . 234 886 | +203 ’ —754 Group 5134.
9°593 27 1304 27 30z ' 880 | 4200 | —576 A large regular spot, «, with a very small companion on December 18 and rg.
ror273 44 399 36 254 873 | 4203 . —4973 a has become a double spot by December 19, and hus completely dividied into
117164 35 : 364 . 38 248 86'7 4201 | —381 two spots, b and ¢, by December 20,
12°195 87 1 456 52 270 - 863 199 1 —250 ' : i
13191 g6 ’ 519 52 283 859 | 197 . —12°3 | Dec. 15478 12 | 57y 32 156 349’7 . 4219 | —784
14412 112 1593 6o 318 . 870 | 4192 | + 49 16486 29 | 125 39 167 | 3493 | +221 | =655
15478 100 | 593 56 334 866 | +192 . 4185 17°452 34 | 225 | 32 209 348'8 1 4220 | —3532
16436 103 ! 598 65 377 866 | +192 ' +31°8 18189 53 249 | 41 191 . 3484 | f220  —4379
17452 67 | 519 51 393 864 | 4188  4i4y 19164 30 308 | 32 196 | 3482 | 4224  —309
18189 68 ' 400 63 371 | 868 | 4193 | 43475 20291 53 253 31 144 @ 3483 4226 —167y
T9'ror 45 232 65 336 87'1 4192 4680 zist0 38 163 - 21 1or | 3484 4221 — o2
20°291 17 1 72 63 276 862 4190 481 22°175 37 153 | 21 ' 85 3485 4224 4 86
N . 23180 18 88 10 33 34872 +225  +216
Means 51 307 8688 419755 24187 14 6 10 31 3483 +22'3 43352
GREINVILH OBSERVATIONS, TLan, e




AREAS AND HELIOGRAPHIC POSITIONS OF GROUPS OF SUN SPOTS DEDUCED FROM PHOTOGRAPHS.

58
Aress and HELIOGRAPHIC PosiTioNs of GROUPS of SUN SPOTS—continued.
Projected | Area for i | ;'L i Projected | Area for | {L itude
Date. Area of J Group. ; Mean | Mean | Dr;gltlxde Date. g Ar{m of | Group. : Mean Mean | 0!;5:;
Greenwich . Longitudc‘ Latitude : c rotml Greenwich | : ’Lungitudof Latitude | Central
ivil Ti i I w Whole | of Group. ' of Group. |~ ivil Time, | L "hole | of Group. | of Group.
Givil Time. ’Umbra.i Sggoll.e Umbra. ;ll)’;t.e ; of froup | ol broup | Meridian. | Civil Time. \KUmbra.! \SV;::;I.e fUmbrah \g;‘:t_e \ ot faroup. | of Group w Meridian.
| j 1 : ‘ i i ! i ‘
Group §134—continued. Group 5139.
| | ’ \ ' A small spot, only seen close to the limb in a mass of faculz.
I . . °
1903. 4 l | ‘ l 4
Dec. 25°161 | o | 16 | o 13 3485 | +22'3 | 4480 1903 . R .
26303 | o | 8 | o | 10 347'7 | 4233 | 4621 s d ' .
274341 6 1 51|17 (168 | 3500 | 4ay1 | 47gs |Dec 24nS7) o |6 o |13 | 2376 | 4175 | =757
Means ... ‘ ‘{ ! 22 E 117 ‘\ 34865 !’ +22°38 Means ... o i 13 237°6 +17°5
! ! ! i
Group 5135. Group 5140.
A small spot. The group is not seen on December 19 or 20, but there has been b has a small companion on December zg.

a sudden revival by

ecember

21.

The group is seen as a straight stream of

A pair of regular spots, @ and &.

succeeding da;

A small fuint spot on December 17,

ys.

2 43

A few small spots in a short stream on the

spots of which @ and b, the first and last, are the largest, - 7 i )
i ! | Dec. 28135 16 100 i 26 169 ! 18879 [ —22'5 - —724
Dec. 16-486 3 21 2 | 13 246 | 4161 | —302 297416 | 31 | 188 29 179 . 188z ' —217 . ~—563
17°452 ° 8 o ! 4 263 | 4159 | —157 30°440 r zz | 136 ‘ 15 98 | 1888 | —22:1 | —y422
18189 o 1o ) ‘| 5 267 +160 | — 56 31233 | 17 165 [ 104 1900 | —22'7 | —306
19194 o o o, o I { | "
207291 o ! o o ! o T 1904. | ! ! i
2I'510 1 49 | 218 | 31 | 140 234 | 4147 | +348 |Jan. 11381 28 | 114 ! 16 64 ! 1886 | —22:3 ' —z00
22°175 | 46 | 256 | 35 187 | 248 | 4154 | 4449 25100 15 | 91 1 8 4 48 [ u870 | —a2r5 - — 3§
23180 | 32 | 185 . 33 193 26'0 J +157 | +3594 3139 | 19 62 ‘ 1o 33 1873 —21I't 4+ 50
24187 16 83 ! 30 | 168 27°4 1 +157 | +741 ! i
‘ : Means 16 99 188-40 | —z21°99 ’
Means ’ v g 79 2560 | + 1564 !
| |
Group 5136. Group sr41.

A small spot, @, on December 29, A second, b, has formed following it by

December jo.

1 | i
Dec. 17452 ] l 2 | 32 3577 | —181 | —443 1903. ‘ | i ! 1
18189 | 7 | 27 | 5 173582 | —178 | —341 | Dec. 29416 | o ’ 9 ° | 5 28 4131 ) — 97
197194 | 10 | 61 5 | 34 3583 | —17°4 | —208 30440 | 5 | 44 2 23 2332 | +139 | + 22
20291 | 27 ¢ 96 1 14 | 49 3588 | —171 | — 59 i i |
21°510 1 65 I 35, 3582 | —17:2 | + 96 | Means ... 1 ST ' L P 2340 | 4135
222175 1 4 a8 2 | 1o 3583 ! —16'5 | 4184 . ! |
237180 o 9 A R R L R & T
Means i 4 ’ 26 ’ 35883 “ —1751 1 Group §142.
i : } ! The leader, a, is the largest spot of the group, and is a large regular spot. The
last spot, &, is the next in size.
Group §137. i |
A pair of very small spots, « and b, Dec. 29'+16 } 15 D21 26 |1 200 172°1 —14'0 —724
l l | ! | 30440 | 47 334 | 48 | 345 | 1706 —138 | —6og
Dec. 177452 | o 19 o | 23 33879 | +132 l —631 31233 49 365 39 | 291 170'5  —141 | —50'1
18189 | 2 1 2 | 9 3394 4133 —s5279 i i
: : : : 1904. . }
- Means | |1 | 16 339°15 1 41325 Jan. 1138 ° 67 453 1 44 ' 290 170°9 =145 | =377
: ; | ' i 2'510 86 431 | 47 P23z 171°6 —145 | —189
3139 . 65 333 34 1173 | 1705 | —14°8 | —108
Group 5138. 4'4'23; L4500 335 zg 1172 1719 =144 |+ 6'2
i cery small sp 5478 35 239 14 i 129 1720 — 142 420
A pair of very small Slom,,, 6:138 © 26 207 | 15 122 1721 =144 +2973
! ! ! [ ! i « 7134 24 190 ¢ 017 130 1726 | —i46 4430
Dee. 20291 o | 18 o 1z | 4335 | —1g5 | 4408 8157 10 98 . 9 9o 1730 | —148 3569
2131000 16 o 117 483 -4’5 +3597 §132 5 ¢+ 8 79 173°5 =149 4703
Means o 15 169 —22°0 Means ... e 127 133 17186 | — 14042
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ToraL PROJECTED AREAS OF SUN SPOTS AND FACULE FOR EACH DAY IN THE YEAR 1903,

ToraL PrOJECTED AREAS of SUN SpoTs and FacUL&E for EacH DAY in the YEAR 1903.

The Projected Area is the Area as it is measured on the photograph, uncorrected for the effect of foreshortening, and expressed in
millionths of the Sun’s apparent disk.

The Greenwich Civil Time is expressed by the month, day of the month (civil reckoning), and decimal of a day, reckoned from
Greenwich Mean Midnight. :

Dates for which the decimal of a day is not given, indicate days for which no photographic Record is at present available. The areas
given for these days are enclosed in brackets, and are obtained by interpolation from the measures of photographs taken on the days
immediately preceding and following,

. \ i
Projected Area. ' Projected Area. Projected Area. Projected Arca.
CG‘rgle"ll“YiCh gl'glel‘&}y'idl I Grefr’ll:vich i é‘,reiu’lf\'ich . .
1vil Time. "hole ivil Time. | ; Civil Time, | . i sivil Time, | A hale

}Umbm.l }5‘13:‘: | Facule. rUmbrm.; gg:;: J Faculwe. ;Umbne" \_Qpl:)ot!: 1 Faculie. iUmhrne; ‘:}3:1?15( Facula.

1903, ¢ I ! 1903, ¢ | 1903. 1 i 1903. ¢
Jan. 13 o ! o : 45 | Feb. 1522 41 187 | 396 | Apr. 21 132 | 654 1 1206 } May 1672 4 20 ;. 816
zz) o) o g 165 25 | 133 | 2132 23, 103 407 | 979 1721 o} 28 730
35 123 0 17°5. 28 | 132 | 1402 35 73 4240 1112 183 o 8 | 463
45 181 86 99 184 17 6z | 415 425 91| 562 936 19°z 7 19 | 693
52 33| 167, 102 19 . 11 93 | 722 54 115 | 660 2272 2050 11 87 1 992
62 22 ' 130 206 205" 31| 227 | 1522 65 118 | 728 ! 1214 214 31| 201 19i2
7'4 6 65 296 212 zo ! 118 682 74 142 | 874 293 224 18| 146 | 1643
83 2, 18 371 22:21 16 67 | 370 85 128 | 772! g§30 233 10 421 816
9s5. ol o B2 2361 31| g5 | 168 92 gof 731! 263 246 0| 48 192

fosi ol o 463 242 32| 140 | 366 1005 12z | 733! 638 254 5 78 1 852

”'zi o o 43 254 92 | 427 | 721 11 (98| 693 917) 266 23 134 ! 886

125 o . o 883 26°5 92 | 417 | 1099 124 66 | 3572 | 1175 27°5 12| 126} 708

13°5, o o 59 272, 561 328 | 238 13°§ 32 | 360 | 1604 286 o 18 | 1099

144 ol o 36 281 340 245 149 144 15 143« 1166 293 o o 612

1575, o ° o [ 156" o ol 118 3011 o 10| go8

1675 | o O, 4¢9 ' 164 ) ol 233 315! o o, 886

172 o, o 53| Mar 1S, 48| 260 433 17°3 ° ol 142 ‘

183, o' 1m: o 23 30| 204 441 184 o o i 645 iJune 14 o) o! 360

192, 8 39 | 454 36 21| 105 | 469 195 9 61 | 852 26 o o 144

202, 11 45 ° 388 45 11 45 | 227 204 2 14 { 732 32 o o 216

230 1 23 406 szl 4 a5 o347 22 4| 160 437 #5 o ol o

. 223, 10 33 (] 64 (<] o | 497 224 o 66 ' 631 55 1 431 207

234 17 180 ° 72" o ol 128 23'5 19| 116 | 2030 66 °of ol o

242 5 33 1 423 85 o: o 418 242 45 242 . 1913 71 o o 263

25 o o ‘ 283) 9’5 o 16 150 254 36 ' 238 | 1033 84 o, 68 306

264 | o 18 1 141 10 (o, o 336) 2621 611 354 | 87 93 ol o 133

272 ° o I o 11y | o o 522 27°6. 131 . 694 : 1274 101 3 234 1351

284 | 8 7E 4 431 12°3 | ol 10 283 286 161 954 1349 112 11 3z 57

29'5 . 6 140 182 13'5! 171 72 29 29'5 198 1081 1 518 12°1 4 23 | 271

3051 13| 131 | o 142 6 25 87 305 246 1493 i 647 133 6 49 1 433

314 6 80, o 152 o! o 182 ‘ ‘ i 142 70 47| 818

: , 164: o o 116 ! ‘ f 153 o 18! 841

\ i 17°2 ol o o | May 1’2 162 986 . 306 165 6] 1261 1805
Feb, I's| 10 70 1 543 186! o! o'l 863 25" 40 573 | 3282 174 5 ! 47 ! 1308
2'¢ 14 731 272 19 | (o o  709) 32! 44 402 | 2934 1874 I 64 2308
34 1y 350 749 20 1 (o1 o  g32) 45 4. 143 1789 19 (32 141 1308)
42 4 16 1 272 214! 12 95 396 502 6 39| 7oz 20z 127 495 | 308
5z ° o 153 22:50 37 0 263 q18 6 ( o ol 497) 20 (134 67z | 317)
65, 3 26 | 210 233|570 381 - 746 75 o 81 287 2274 115 762 ¢ 3z
7°2 ] 6 25 . 385 24'51 90 458 1347 84 o ol 198 23’5 120 713 | 1210
82, o 6| ro49 234|831 436 1494 9z o ol o 242 58 4631 356
96| 6 741 114] - 2641 73 449 ) 10°5 ) ol 221 254 46 . 316 | 1210

Tors. 520 258 1 752 2761 98 ' 695 330 112 ° o 3568 254 48 232 ' 1943

st 63 © 397 1 1094 2821 88 742 300 12°§ ) 6 i 293 2775 20 . 126 1679

12°5 355 360 771 29’5 158 ' 1014 o 132 ) 1T 435 285 10 35 777

136 68 342 148 305 176 1127 330 142 8 230 472 2974 o o 394

1472 32 222 o 314 118 817 722 152 6 1 361 303 o 90 <)




ToTAL PROJECTED AREAS OF SUN SPOTS AND FACULE FOR EACH DAy IN THE YEAR 1903. 61

TotaL ProJEcTED AREAS of SUN SroTs and FACULE—concluded.
4 | |
: Projected Avea. Projected Area. Projected Area. : Projected Area.
(}qrgfx_xr‘yich i grgfx’nrwich é}refgrwich gref:'xrwich !
b ivil Time. . ivil Time, ivil Time. | ivil Time. | .
’lUmbne.; \s‘p‘::]: Facule. Umbra. VéVpl:’zl: ! Facale. Umbm,i \prl:;Ze { Facule. AiUm m! \S\;Lotl\e Facule.
| | | ' !
1 1go3. 4 ! v 1903, ¢ i t 1903, 4 | : 1903. ¢ |
July 6, 37 221 530 ) Aug.  17°4. 49 | 273, 1560 | Oct. 14 4 9 ! 329 | Nov. 162 75 445 | 1083
2°4; 62 332, 1198 1871 14 63 : 181 25 12 5 495 17°3 9 72| 431
s 347 64 3801 3145 To's 1| 43 1283 3°5 43| 327 1034 18'5 8 41| 463
s 451 99 43813720 205 o 12 1564 45 80| 535 967 195 21 68 31
; 521 98 468 | 8og 2144 o 18 | 1686 36 163 | 1072 . 859 202 15 47 | 484
64 104 523 424 224 | 6 33 1818 61, 186 | 1404 . 1386 21 (14 34| 474)
74 141597 . 315 23'§ 1 2 23, 227 7'z 295 | 2219 2278 22°1, 9 37 | 463
— 84, 177 997 ° 2450 o] 7z 968 82 390 | 3311 1971 232 6 17| 279
94 216 1137 o 25 (4| 10 928) 9% 474 | 3840 333 246" 16 114 | 752
104 212 1118 | 968 2621 4 13, 888 105 466 | 1242 232 235 18 167 | 743
I g 181 926 | 2178 27741 8 49 : 1232 1121 489 | 4274 767 262 21 145 | 946
acnle, Iz (110 522 | 298g) 28°5 4 20 1221 125 569 | 3766 1133 272 46 276 | 597
_ 1350 80 3811 3799 2947 141 57 449 134 365 | 3368 631 282 68 393 | 636
‘ 14'5: 64 290 | 26g2 302 16 31 899 141 385 | 2965 1121 292 83 . 476 | 1017
' 154 36 283! 18359 314 o o 850 £5°4 277 ' 2322 1849 302 98 © 490 | 918
816 . 1672 2t 13yl 76y | 164 185 1801 1463
730 174 15 103 | 644 1 ‘ 175 108 1035 842
463 185 14 119 128 | ‘ : 182 78 609 597
693 . 19 (12, 1221 646) 19'3 63 329 510 | Dec. It 811 473 | 1434
992 20 (9, 103, 1164)] Sept. 14 o 4 336 202 53 318 o 2’5 95| 597 | 2323
912 , 214, 7 68 | 1682 24 ) o! 621 217 56 418 157 32 123 | 679 | 1683
643 22°6; 3 15 1101 34 o o. 33 22°§ 53 1 325 104 45 164 | 1322 | 2970
816 23'6‘ 4 17 1263 44 o o . 9o7 234 30 1 249 70 52 181 | 1084 | 2273
192 2450 36 144 57§ 53 o o' 1364 241 44 231 518 62 2357 1213 | 193
852 25°5 . 124 g1l . §33 62 o o 774 252 31 . 138  7og 72 229 | 1166 | 1519
886 ! 26'6| 87 401 4356 74 ) o . 300 265 31 419 953 82 232 ! 1314 | 1293
708 2721 58 301 433 8 ( o o 6oz) 272 65 . 583 gbI 96 145 1534 | 1098
°99 28 | (28 237 146y) 9'4 1o: 6o 9oy 286 87 - 1090 1332 to'3 181 | 1382 | 2394
612 29's1 13 187 2494 104 150 777 549 29’4 150 1152 1371 1iz 285 | 1324 | 2535
908 304! 10 145 2627 112 15 127 726 304 243 1380 280 12’2 190 ' 1129 ! 1815
886 31'1' [ 19 1480 12°5 23 162, 687 31, 290 1737 549 13'2 213 ‘ 1295 | 1931
§ 13°5 41 179 393 3 ! T44 187 1114 | 1044
360 4 147 33 138 760 : 1575 139 1 975 | 431
144 Aug. 12 o 36 709 155 43 158 , 831 . : 1655 161 | 966 ;711
216 . 235 6 45 1030 164 40 118 | 927 | Nov. 121 294 1703 ! 953 17'5“ 119 . 944 . 1396
o 34 1 24 211 17741 12 48 | 1047 24| 344 1938 ! 454 182, 148 ' 8o1 E 1083
207 46 3 29 214 1874 2 9 | 2265 321 448 2152 l 1026 19'2, 109 | 649, 746
o 56 o 22 639 195 1 <} o | 1871 45" 392 2516 | 1984 203, 96 1 439 . 739
263 64 5 67 1726 20°5 ! o | o 530 5°51 488 29354 | 4895 2150 88 | 4¥%2 ;1031
306 74" 19 137 - 2633 21°4 o' o| 426 651 487 3030 ! 1453 222 88 427 | 1193
135 84 47 . 216 1393 2273 o o 79 75| 443 3205 1 718 2372 50 28z | 1321
151 9. 64 §20 © 1338 232} I 21 753 S'zi 137 3233 583 24’27 30 137 | 1229
57 Toy 84 87 . 2653 243 14, 95| 370 95 413 2776 1598 252! o 16 | 1310
271 1z 131 679 1191 256" 33 2661 769 1031 420 2485 1231 263 o 8| 1493
432 , 12°5 85 541 ¢ 1275 26:5° 73 418 | 306 1.2 316 2115 ¢ 1960 274 6 51 i 1023
818 ' 1347 11z 552 { 2491 2777, 390 349 271 121} 307 1776 2390 281, 16 100 | 1253
841 146, 84 . 314 ¢ 2285 283 40 ' 227 | 1102 13'2° 225 1406 ' 2367 294 47 ! 318 | 1071
803 154 72 420 | 2532 29°2 26| 119 ‘ 739 146! 122 1094 ;| 1662 3041 73 514 | 1494
308 16’5 104 . 366 ! 1952 304! 2 12 b7y 152 141 805 i 892 3120 66| 3301 1737
308 o I ' : i i \ :
308 =
308) A
317)
325
210
3356 .
210
943
679
77
394
[e]




62 MEAN AREA8 OF SUN SPOTs AND FacuLa: oN I’HOTOGRAPHS

MEAN AREAs of Sux SpoTs and FacuLs, as measured on PHOTOGRAPHS taken at the ROVAL OBSERVATORY,
GREENWICH, at Deuga DOy, Inpra, and in Mavritius, for each RoraTioN of the Sux, from 1902
December 31 to 1903 December 2o0.

The Mean Areas have been formed by taking the Means of the Areas for each day of observation throughout
each Rotation of the Sun, the Projected Areas being the Areas s  measured on the photographs and expressed in
millionths of the Sun’s apparent disk, and the Areas corrected for foreshortening being expressed in millionths of
the Sun’s visible hemisphere.

The rotations adopted in the following table (which is in continuation of those for the years 1873-1902 printed
i in the Greenwich Obscrvations for 1884 and succeeding years) correspond to the synodic rotation of the Sun, and the
) commencement of each is defined by the coincidence of the assumed prime meridian with the central meridian, the
{ assumed prime meridian being that meridian which passed through the ascending node at mean noon on January 1, 1854,
: and the assumed period of the Sun’s sidereal rotation being 25:38 days. The rotations adopted in the volumes of
Jreenwich Olservations, 1877 to 1883, correspond, on the other hand, to the sidereal rotation of the Sun, the commence-
ment of each being defined by the coincidence of the assumed prime meridian with the ascending node. The numeration
of the rotations is in continuation of Carrington’s series (Observations of Solar Spots made at Redhill by R. C. Carrington,
F.R.8.), No. 1 being the rotation commencing 1853, November 9. The dates of commencement of the rotations are given
in GresxwicH Civit. TiME, reckoning from midnight.

| Mean of Daily Areas.
' . ! No. of Days
R}:Itﬂ'tizfx‘x. Date of (’m}’;::;i?i?l:?e"t of each i Pl?:tt}‘::‘;};:s Projected. Corrected for Foreshortening.
‘ r were tiken. 1 - |
! i Umbre. ]l Whole S]mts.; Facule. Cwbre. | Whole SpotsAi Facul.
T | ‘ | |

659 1902 December 31709 27 5 31| 225 ! 4 25 228
660 1903 January 27°42 | 27 21 i 127 553 17 102 612
661 February 2377 ! 24 18 99 | 396 14 83 455
662 Marci 2308 26 84 535 ’ 769 65 419 762
663 April 1936 27 42 270 | 882 29 199 1060
664 May 1660 | 27 5 4z §74 | 4 33 6oz
663 June 1281 ! 25 . 64 352 1018 42 249 1037
666 July 1000 | 23 42 234 1298 29 174 1379
667 August 621 27 34 183 1371 21 122 1444
6638 September 2746 26 17 95 - 769 17 93 846
669 September  29°73 27 183 1467 815 142 1201 982
670 October 27'02 | 27 224 1425 1o | 171 1083 1391
671 November 2333 l 27 138 832 1312 | 104 658 1535

MEAN ArEAs of SuN Spors and FACULE, as measured on PHOTOGRAPHS taken at the ROYAL OBSERVATORY,
GreExwicH, at Deura DON, INDIA, and in MAURITIUS, for the YEAR 1903.

The Mean Projected Areas are expressed in millionths of the Sun’s apparent disk.

The Mean Areas corrected for foreshortening are expressed in millionths of the Sun’s visible hemisphere.

i ! Mean of Daily Areas.

No. of Days
on which

| .
Year. Pliotozraphs were Projected. | Corrected for Foreshortening.
taken, |
| |
Umbre. ’ Whole Spots. Facule. ‘ Umbrz, | Whole Spots. Facule,
- : I
| | | | |
! i i i ] -
1903 350 , 67 { +34 ;’ 875 , 5t j 340 [ 970
i | :




TAKEN AT THE RoYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1903. 63

Meax HeLOGRAPHIC LATITUDE of SuN SpoTs, as measured on PHOTOGRAPHS taken at the Rovar OBSERVATORY,
GREENWICH, at DEHRA DO, INDIA, and in MAURITIUS, for each ROTATION of the SuN, from 1902 December 31 to
1903 December 20.

The numbers given in the accompanying table have been formed as follows :—

The Heliographic Latitude of each Spot for each day has been multiplied by its Area (corrected for foreshortening),
and the sum of the produets, for Spots North of the Equator, has been divided by the sum of the corresponding Areas
to form Mean Heliographic Latitude of Spotted Area North of Equator; similarly for Spots South of the Equator. In
forming the Mean Heliographic Latitude of entire Spotted Area, the algebraic sum of the products for Spots North and
South of the Equator has been divided by the sum of the Areas; and for the Mean Distance from the lqguator for all Spots,
the numerical sum of the products, without regard to the sign of the latitude, has been similarly divided.

The Mean Areas have been formed by dividing the sum of the Daily Areas (corrected for foreshortening) by the
number of days of observation for each Rotation of the Sun, and are expressed in millionths of the Sun’s visible

—

v ——— e g e -

hemisphere.
TN ; . Spots Norta of the Equator, Spots SorTn of the Equator, Mean Mean
No. ! Date of | No. of Days - ] ] ) ' : N ; : :
; ! p i on which ' | Heliographie Distance from
° :: emmencement | Photographs Mean Mean Mean ; Mean 1 ypatitude of entire Equator
Rotation. :  of each Rotation, ‘ were taken. :  of Daily . Heliograpbic of Daily ! Heliographic i
‘ i ; Avreas, E Latitude. Areas, Latitude, | Spotted Arca. of all Spots.
¢ . ; . . .
6359 1902 Dec. 31'09 27 16 22°51 9 | 1492 + 836 19:64
660 1903 Jan. 2742 27 70 2343 3z 18:07 +10°37 21°75
661 Feb. 2377 24 60 19°68 23 2226 + 810 20°40
662 Mar. 2308 26 136 2152 297 18-97 — 632 19'76
663 Apr. 19'36 27 152 1914 47 1567 +11°03 18727
664 May 1660 27 24 . 1807 i 9 2507 + 569 2008
665 June i2:81 25 98 . 20°75 151 19-83 — 384 20'19
666 July 1000 | 23 105 ! 20°86 69 | 20°50 ‘ + 4’40 2072
667 Aug. 621 ’ 27 38 : 21°26 83 | 22754 | — 880 22°14
668 ' Nept. 246 ; 26 65 : 12:38 28 17°98 o+ 317 1408
669 Sept. 2973 27 228 | 13'93 973 2124 — 1453 19'85
670 Oct. 27702 “ 27 375 17:12 710 2246 — 876 2061
671 Nov. 2333 27 360 17:80 298 21°94 — o020 19°68
MEeax HELIOGRAPHIC LATITUDE of SUN SPoTs, as measured on PHOTOGRAPHS taken at the RoYAL OBSERVATORY,

GREENWICH, at DEHRA DCY, INp14, and in MavriTivs, for the YEAR 1903.

. ‘
e No. of Days ; Spots Noxri of the Equator. i Spots SouTh of the Equator. ‘ Mean Heliographic i Mean Distance
YEAR. P]‘)nt “;l""}: | | : i Latitude of entive . from Equator of
_’0 Ogrf\v\p 1S Mean of Mean Helingraphie : Mean of Mean Heliographic !
were taken. Daily Areas. Latitnde. | Daity Areas. Latitude, | Spotted Area. all Spots,
| ' ‘ i
o ° ! ° i °
1903 ‘ "'SO 132 1811 i 208 21'[5 : —-585 ; 1994.

Note.—In the computations for forming the corresponding Tables given in the volumes for 1884 and 1883, the
latitudes of the Spots were only taken to the nearest degree, the next higher whole degree being adopted whenever
the fractional part of the latitude amounted to or exceeded *3. Thus, under 8°, for example, would be included all Spots
from 7°'5 to 874, both inclusive ; and the corresponding mean latitude should have been taken as 7°'95 instead of 8°. The
Mean Heliographic Latitudes, therefore, both for Spots North and South of the FEquator, and the Mean Distances
from the Lquator of all Spots, hoth for the rotations and for entire years, require a correction of — 0°'05. The Mean
Latitude of the entire Spotted \rea requires the following correction : —

Mean Area N. — Mean Area S.
Mean Area N. 4 Mean Area S.

s
—0 05 X

These corre-tions have heen anplied in computing the Mean Heliosraphic Latitudes and Mean Distance from the
Equator given in the above Tablles for 1903, and in corresponding Tables for the years 18586 to 1902,




