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GREENWICH PHOTOHELIOGRAPHIC
RESULTS, 1902

INTRODUCTION.

§ 1. Measures of Positions and Areas of Sun Spots and Facule on Photographs
taken at the Royal Observatory, Greenwich, at Dehra Din in India, and at
the Royal Alfred Observatory, Mauritius, in the year 1902; with the
deduced Heliographic Longitudes and Latitudes.

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

The photographs of the Greenwich series were taken with the Thompson Photo-
heliograph throughout the year. This instrument 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 diameter. It has been mounted on the tube of the 26-inch
Thompson Photographic refractor throughout the year.

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
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 Dan, bromo-iodized collodion wet-plates
have been generally used in connexion with iron development; but several * Lantern”
dry-plates have also been taken. '
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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 177 days, and Indian
photographs on 162 days with Mauritius photographs on 10 days have been received
from the Solar Physics Committee to complete the total of 349 days for which there
are either Greenwich, Indian, or Mauritius photographs of the Sun available for
measurement in 1902.

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 Facule for the day. The photographs taken in India are distinguished
by the letter L, 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 1902 :—

E. W. Maunder - - M R. Fowler - - - RF
A. H. Smith - - - AS

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
Sun’s north pole in the direction n, f, 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
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MEASURES OF PHOTOGRAPHS OF THE SUN. v

photographs of the Sun up to 12 inches in diameter. In this mmicrometer 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 parallai 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-
cirele 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 Photoheliograph employed at Greenwich has
been determined by the measurement of a plate which 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
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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 :—

Gr eenwigla:’}ei,vil Time, Correction for Zero.
d h °
1902 January 25. 12 + o.23
February 5.13 + o.23
20. 12 + o.19
March 13. 11 + o0.28
April 2. 10 + o.2%
May 3. 10 + o.25%
. 28. 10 + o.20
June 19. 10 + o.21}
July 8. 11 + o.30
26. 10 + o.26
August 15.15 + o.32
29. 10 + o.23
September  13. 10 + o.23
29. 14 + o0.35
October 14. 14 + o0.39
29. 10 + o.22
November 1.13 + o.32
18. 12 + o.20
December 2. 12 + o.31
15.13 4+ o3
30. 11 + o.22
1903 January 14. 10 + o.22

A correction of +0°4 for zero of position has been applied throughout the year.

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-circle readings for spots and faculw, so as
to give true position-angles.

In the use of the photoheliographs at Dehra Dtin 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
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MEASURES OF PHOTOGRAPHS OF THE SUN. vii

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 facul® 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 5775 = 561_06 nearly, and z is the apparent zenith-distance, we shall have—

Vertical Diameter 1 —csec?z

- —1 2.
Horizontal Diameter  l1=—¢ 1 ¢ tan” z;

and thus the effect of refraction will be to diminish any vertical ordinate y
by the quantity ¢ tan® z. Resolving this along and perpendicular to the radius
vector r, and putting v for the position-angle of the vertex, we have for S r
and 8 6, the corrections to radius vector and position-angle for the effect of
refraction—

+c.tan®z x r.cos®* (0 — v) = + c.tan®z x 7 X 1—+f‘—’822—(€:v—),

Sr

—c.tan’z.sin (0 — v).cos (0 —v) = — c.tanzzs—m—z—(zi———v).

36

The quantity & r 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
1+cos22(00—v)+1+cos2(020+90 —v)} - + %cR.tan’ 2,

SR = +c.tan’szx%{

where R is the Sun’s mean radius and 6, 6, + 90° the position-angles of the two
diameters measured. Thus the final correction to r becomes—

Sr= +c.tan*zx7‘x°ﬁ~2—g_—v).

The quantities ¢ tan®z, — sin 2 (20 = v), and <22 (26 =% Jave been tabulated for use

as follows, ¢ tan? z being expressed in circular measure and in arc for application to
distances and position-angles respectively :—
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¢ tan® z,
z. | In Circular |, Arc‘ .. |InCircalar |y, 4.0 - In Circular | j, are.
Measure, | Measure. Measure,
° ’ ° . ‘ ° ’
8o 0089 31 70 +0021 7 6o +0008 3

79 +0073 25 69 *oo1g 63 58 +0007 2
78 <0061 21 68 *0017 6 56 *0006 | 2
77 *0052 18 67 *001} 53 54 0005 2z
76 +0045 15 66 ‘o014 5 52 000§ 2

75 +0039 13 65 +0013 43 50 *0004 I
74 *0034 1} ‘64 *00I12 4 45 *0003 1
73 0030 10 63 <0011 4 40 *0002 1
72 +0026 9 62 +0010 3 30 +0001 o
71 *0023 8 61 0009 3

Factors for Refraction.

ooy o-v }_Sinzfﬂ—v) Coszz(o—v) P - ! _Sinzf&—v) Cossz?-'u)
f f

o o o ] !

o 180 *00 + *§0 90 270 : -0 - 50
5 185 - 99 + 49 95 275 | + o9 - 49
10 190 - ‘17 + *47 100 280 | + -17 - *47
15 195 - 2§ + ‘43 105 285 + *2§ - ‘43
20 200 - 32 + 38 110 290 + “32 ~ 38
25 205 - 38 + 32 115 295 + 38 - 32
30 210 - “43 -+ *2§ 120 300 + ‘43 - *2§
35 215 - 47 + 7 12§ 305 .+ 47 - 17
40 220 - *49 + *09 130 310 + ‘49 - *09
45 22§ - *50 ele) 13§ 315 i + *50 *00
50 230 - ‘49 - =l"] 140 320 | + ‘49 + o9
55 235 - 47 - 17 145 325 + 47 + 17
6o | 240 | — w43 | — 25 | 150 | o330 L 4+ 43 |+ c2s
65 | 245 | — -38 | — -3z ) oass o335 0+ c38 | 4 32
70 250 - 32 - -38 160 340+ + 32 + 38
75 | 285 f = 25 1 o= 43 | 165 | 345 b 4+ c25 | 4+ 43
80 260 - 17 - 47 170 350 |+ (17 + 47
85 | 265 - 99 | = 49 175 | o3ss |+ 09 | 4+ 49
90 270 | *00 - *50 180 360 j' *00 + -s0

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 fourth column
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is then readily found by dividing the measured distance 7y, 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 Auailiary Tables for determining the Angle of Position of the Sun’s Axis,
and the Latitude and Longitude of the Earth referred to the Sun’s Equator, by
Warren De La Rue, F.R.8.

The sizth and seventh columns give the heliographic longitude and latitude of the
spot, which are thus computed.* Let r be the measured distance of a spot from the
centre of the Sun’s apparent disk, R the measured radius of the Sun on the photograph,
(R) the tabular semidiameter of the Sun in are, and 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—

p'=%(R); and sin <p+p’ =_;3’

LS,
whence p=sin 7 —p"

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,
X 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 yx sin p sec A.

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

tan L = cos [ tan (® — N)

sin D = sin I'sin (® — N)
where I 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.

GREENWICH OBSERVATIONS, 1902. ‘ (b
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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 o cos ®
tan H = tan I cos (@ — N)

where w is the obliquity of the ecliptic.

It will be seen that G is the inclination of two planes through the line joining the
centres of the Harth 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 23°.97"5 respectively.

The Leliographic 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 sizth 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.

v
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The individual spots in a group have in some cases not becn measured separately,
but combined into a cluster of two or three small spots close sogether, 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 Aveas and Heliographic Positions of Groups of Sun Spots deduced
Jfrom the measurement of the Solar photographs for each day in the year 1902.

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
whicli 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
umbre and whole spots comprised in the group, the projected area being the area as
it 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 umbre 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 umbre 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 1902.

This section requires no further explanation.
W. H. M. CHRISTIE.

Royal Observatory, Greenwich.
1904, Apral 30.
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MEASURES OF POSITIONS AND AREAS OF SUN SPoTs AND FACULE ON PHOTOGRAPHS

MEASURES of PosrTioNs aud AREAS of Sux Spors and FACULZ on ProroGrAPHS taken at the RoYAL OBSERVATORY, GREENWICH, at
Denra DON in INDIA, and at the RovAL ALFRED OBSERVATORY, MAURITIUS, in the Year 1go2.

Note.—The Greenwich Civil Time at which the Photograph was taken is expressed by the Day of the Year and decimals of & day,

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

The letter I. signifies that the photograph was taken in India ;
The position-angles are reckoned from the N

panied by a Spot.

preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets.
The Areas of Spots and Faculz are expressed in millionths of the Sun’s visible Hemisphere,

the letter BI. that the photograph was taken in Mauritius ; the time given is Greenwich Civil Time.
orth Pole of the Sun’s Axis in the direction N, E, 8., W, N.

The Groups' of Spots are numbered in the order of their appearance. When there is no number in the third colamn,
The positions of Facule relative to the Spots with which they are associated are indicated by the letters #, s, p, £, ¢,

reckoning from Midnight, January 14 ok,

it is to be understood that there is a Facula unaccom-
denoting respectively north, south,

& 3 ‘E HELIOGRAPHIC Srots. FacuLz & g E | Hevtocrapmzo Srors. Facove
&y 3 @ 5 < @
314 |3 g5 &5 | g 3 0% | s &8 &8 | 7
Greenwich 2 2. < <g =] 3 Greenwich ] 2 & < Mg 3
i N E-ER IR ECI = I i LA £E|5E | O
. 5 a3 = S = -39
Time. g &8 5 . 5% ;g 8 Time. g S‘g g ) EE £y 53
513 |3 . g s |u® . |w® 8 E1S 158 . T8 (. |s”.| &
Elwsg | 28 [ B2 2| ¢ [%anl%an| &2 g %8 |24 | S0 & | 3 |Sen|can| %
3]s |25 |22 | 2 |83 |g58 | 58 3| ea |85 | 33| F | § |28 888 32
= | = a & 3 3 < < < 2 | = a & 3 3 |< < <
190z. poo ° ° 1902, ° ° °
Jan, 1 No | Spots or Faclule. 8:187 IRF,M| 4963 |o0125( 1187 | 114]|— 75| 47 | 246
| I 4963 o176 114°8 84— 82| 31 244
: Jan. g Centre a77|(=41) 78) | (499 (o)
1'190 | RF, M| 0'804 | 241 8| 1607 1~24"3 i 49
L o885, 527| 553 |+30% ! 27
Jan. 2 Centre k (1099)(—3'3)] (o) (o) (76) | 9186 |RF,M!4964 (0815 307°4| 510|426 3 7 39p
: $963a| 0129 2440| 114|— 74 40 | 235
| 4923 0'149| 229'4| I11'3|— gy’ o 9
2'182 | RF, M 0'gol  245°3| 15§59'9 [—23'7 ! 85 I. 4963 |o'105| 2250 90— '4} 25 112
L I ‘ Jan. 10 Centre (47)(—42) (68) | (363)]  (39)
Jan. 3 Centre (968)(—3°4)| (o) ()| (83) [
i 10186 | RF, M 0gI1| 302'0| 5§12 +16'8§ 74
3’192 | RF, M 09671 24577 | 1587 |—2474 197 1. 4963al0'344| 261°1| 114/~ 70! 26 234
L | 4963 o301 2581 87|~ 76| 18 99
Jan. 4 \Centre (833)(=36) (o) (©)| (197) Man. 11 Centre ; (3505)(—43)) (44) | (333)]  (74)
i
|
4257 |BEMI4963 10873] 97'4| 87|— 83 o 15 ' 11168 | RF. M| 4963a10°549( 264'3| 117 |— 68| 29 146
I 4963 10887 974 70|— 83 o 9 174¢ 4963 o547 2619 115 |— 81 7 42
|~l-963 0893 971 63|— 8o o 8 1) 4923 ‘o';;g 221'9 106 |— 80 7 27
Jan. Centre (6935)(=37)| (o) | (32)] (174) 4903 10516 2628  9'5|— 751 g 4
' Jan. 1z Centre | (338'5)(—44) (52) | (299)] (o)
‘189, | RF,M (4963 0708 9777| 12'3{— 81 17 103 ‘
1 4963 ‘0',117 9681 115|— 775 2 2; 12166 | RF, M| 4963 o731 265°9| 12°3|— 6°1 1 2
L 4963 o725 990l 109 |— 92z 5 10 1. 4963 o731! 2652 12°3|— 6'6. 2 7
4963 o729 981 1073 |— 85 1 12 4963a o719 263°3| 112 |— 80| 24 244
4963 '0748] 97'5| 89|— 81| 12 37 Jan. 13 Centre: (325°3%(=45) (27) | (253)] (o)
Jan. 6 Centre S (572)|(—38) (37) | (183) (o) 3
; ' 13°287 | BF, M 0'869| 2689 109|— 32 121
6331 [ RFM|4963 0534 993, 101 |— 82| 33 406 I 4963 0876 264'9] 11'8|— 66 3 7 173¢
L : i ‘ 49630 0'867| 2639 108 |— 75| 21 215
Jan. 7 Centre ; (#2'1)[(=3°9) (53) | (406) (o) {Jan. 14 Cent.re’ (310°6)(—46) (24) | (222)| (294)
| : . . . 6
‘177 |RFM[4963 '0'341| 1030 116 |— 82 66 oz 14175 | RF, M 0956 | 267°1| 11'8)— 41 5
71.17 + | i * 41. 5 4963 0'962 2635 13°3!— 76| 12 61 2475f
Jan. 8 Centre 1 (31°1)[(— 470)| (66) | (402) (o) {Jan. 15 Centre | (298'9)(—4'7)| (12) (61)] (312)

Group 4963, January s-r5. Three small faiut spots on January ;.
.Panuary 7 it is seen as a single large composite spot, which has di

and most regular.

Group 4964, January ro. A very small faint spot.

The group has greatly increased by January 6 and has become a short compact stream of spots. On
vided:gaig into gsreverzl distinct spots hy January 1o, of which, a, the leader, is the darkest, best defined
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TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR I1002.

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

& é ‘E HELIOGRAPHIC Sports FacuLz & é ‘g HELIOGRAPHIC SpoTs. FacoLz
] 3 7] s 3 @
! = g 8 [ [
203 g &g |58 g 3 = g ks |&& &
Greenwich ] 2 . = <= =] & Greenwich g = . = -7z =g 3
civit < 84 | o g8 S8 = Civil s il . £5 |28 e
o & 23 | P =, |= % Time & gE | ® =, |E2 Sz
- 1F 1], B E | B BT, B H
Elc, s s | 5| 5 ls0]s2s| &8 1S, R | s, | B | ¢ |shaists| &2
gm0 8] 8| 3 188 Z 2 g7 g &1 3] F 2= 3
|
1902. ! ° ° ° 1902. ° ° °
15°184 |RF,M o925 650' 2220|4209 632 |Feb. 2 No :Spots or Facjule.
1. ﬁ
Jan. 16 Centre (285°6)(—48) (o) (0)| (632) .
33°239 | RF. M 0'888 1 252°5| 11079 |—18%4 22
I 0'940| 1653 40|—699 28
Jan. 17 Feb. 3 Centre| (47°9)(=62) (o) (0}  (50)
to No [Spots jor Facule.
Jan. 19
‘ Feb. 4 No photo'graph.
19:181  RF, M 0953 | 1153 1602 |—257 | V 203 ‘ i
L i Feb. 5 No Spots ‘or Faclule.
Jan. zo0 Centre ;(232'9)(—5'2) (o) i () (203) \ ll
‘ |
i 6 36°203 | RF, M '0'8191 305°3| 566 +243 58
20°240 | RF, M 0884 117°0| 15771 —26"3 194 L
L ' Feb. 6 Centre (88)(—64) (o) )  (58)
Jan. 21 Centre (21900)(—5'3) (o) ©)| (194)
‘ | Feb. 7]
“il” lRF‘ M 0822 120°3 | 1§36 |—277 95 . bbo g f No ;Spots [or Facjule.
. eb.
Jan. 2z, Centre (206'7)(—5"3) (o) (o) 95)
Jan. 23 ‘ | “|Feb. 9 No | photograph.
to | f No ISpots jor Faculwe. :
Jan. 27|
! Feb. 10 No [Spots [or Facjule.
27283 'RE, M 0874 241°2| 186°2 |—27'9 67
L 0'g0z | 321°5| 17470 +41'3 68
Jan. 28'| Centre (17.6'3)‘(—.5'8)‘l (o) (0)} (135) | 417286 |rE, M o919 | 950 2348|— 72 41
i I.
| ‘ [ Feb. 11 Centre (301°9)(—67) (o) | (o) (41)
Jan. 29 No {Spots |or Facule. ‘ i i
‘ | 42°196 | RF, 2 0'824.‘1 9371 234'2'— 64 122
29°274  RF, M 0'9Iz| 244'3 1 I51°5—592: 59 I ‘ ‘
L ! 0940| 945! 308!— 63, 66 |Feb. 12 Centre ‘ (289'9)(—6'8) (o) (0)] (r22)
Jan. 30 Centre (1o1'1)(—6°0)  (0) (o) (123)
[
307178 - RF, M 0928 24274 1564 —27'91 81 43178 | BF, M |4965 |o6221 949 2383 — &4 o 6
Lo 0922 | 3404 | 1208 4+55°T | 35 I 4965 |06461 949| 236'5:— 841 o 5
| 2935| 954 186— 772 80 o'goz 100°7| 2119 —12°6 61
Jan. 31‘i Centre (88 1)(—61)] (o) (0)| (196) |Feb. 13 Centre (276°9)(—68) (o) | (11), (61)
| i |
31'178 'RF, M 09431 239°6| 1457 |—30'7 29 |Feb. 14 :
L to No |Spots or Facule.
Feb. 1 Centre L (74°9)(—=61) (o) (©)!  (29) |Feb. 28 : ‘l \
| i | i

Group 4965, February 13. A pair of very small faint spots.




MEASURES OF POSITIONS AND AREAS OF SUN SPOTS AND FACULZE ON Pﬂo?oamns

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

& é ! g "meocn,\mm Spots. FACULE. & ;2-’, ’ ;gj HELIOGRAPHIC Spors. Facurx,
g : ” - 5’: = i [ [
| ’ E | | 85 |&5 g 203 g 55 | &5 g
Greenwich ] g . & ' <~ = ] Greenwich E § g | §'§ S‘E o
cisil = |82 . 28|33 a Civil PN E N ST O|EL | %
Tize. SR By By | EE | e | 2 oz F ) e N
' g <] ptd 3 5 ‘s.”c; «.é‘ 55 £ o 9 G a . 3 3 %m.; S _ o :0:5-’
Sss i EE 2| 4| Iap|vip| i 2| %2 52| 24§ | |.i%l,.57| o3
i e 851530 % 5 '5iF|.3F| 4F $ | s@ | 35| 34 | § § [23R|E88 ) 28
= 57 A° [ 2 1 8 5 i £° z° i I | & & 3 3 < < <
I
1902, ° ° ° } 1902. ) ° i . . . i
: . 8- 671—47°8 61 65°1 RF,M (4967 |0'834| 3062 347|424 5 3
591244- RF, X O'944 | 138°4) 3567 | —47 ‘ 5193 41968 | o575 | “20'0] 3346 izs.s 20 m
' b 65-4)(—72) (o o 61 L 4968 105531 217 3342|4237 33 | zo02
Mar. 1 Centre (654)(—=72) (o) (o))  (61) 1968 0033 | 238 33051 24| 8 28
: 4968 o594 277 320°5 izg? 15 'é;
: RF, M 0998 | 63 o1 |+425° I 4968 o621 27°g| 3283 4262 33 1
b7, 4966 foggs .3é~§ 3;.-4 J—rzéé ° 1 ? Mar. 7 Centre (347°0)(=7:3)(111) | (639)| {213)
I 4966 10467 1351 309|—260 o 5 : -
4966 ;04871 13591 30'0|—27'1 o 2 . . . 6
523)(—7" 8 I 66'183 | RF,M| 4968 |o'527| 359'0| 334'5 |[+24'4| §5 3
Mar. 2 Centre; ' (52 3)(—=72)| (o) 8)] (159) 3 4368 oany B0 B T 5 £
< I 4968 | o562 63 33;‘[ 14266 3 54
. M o . 2l o 21 4968 0539 95| 32 .4_E+24.7 42 184
Sr6:6 | ur 12-3%: ;Z;é Ig;".; +2g'g 81 4968 (0567 101 327°61+266| 18 ‘l 112
J0'749 3167 69°1|+27°1 121 |Mar. 8 Centre [ (334°0)(—7'3)|(126)  (788) (o)
4927 [O°512] 357°3] 35°5 4234 4 18 1 i
4967 | o'522 gl 3324241 2 14 . ) ) N ,
4968 0925 585 3333 +255 ° 2l 67°458 | RF, M 0'983 1 297°2 3!.6 +z4..9, . . 83
| 4968 0944 598 3206|4254 | o 3 ) 194 492?5 0-286 3314 g;,; Izg; 98 507
| “o)(— 7 6 616 4908 o604 337°9| 3319
Mar., 3 Cent‘.rel | (340)(—72)| (6) (37)] (616) 4968 0395 | 3408 3298 270! 44 290
| i 4968 10575 343'0‘1 328'0 +26°1| 14 103
. F (4967 | o'54g. 06 ‘314240 2 10 | 4968 |o0'546! 342°11 3277 +23g| 34 213
b9 | n 136/1 g:i? 2168} %; Izg'o 3 23 Mar. 9 Centre (317°2)(—=73)(190) (“13)i (83)
L 1967 07529 3831 325 4azg| 5| , |
i o * 5 250 18 ) _ )
1368 f0'872 §;6! ;23; 125'8 Z 1; ' 452¢ | 68178 | RF, M| 4968a |0'668 3202 | 335°5 +24-‘S 70 375 |
4968 o897 564 329'8 +259| 7 49 ! L 4968|0636 3306 325:0 +26'§ . zg :73 i
Mar. 4 Centre | (25°8)[(—7°2) (18) (119)  (452) 4968 | 0608 3295 327'4 +24./ z 64?' ©
Mar. 10 Centre (307°6) (— 7°2)(121) | (697) )
|
. * . - . 6-2 “+24.2 52 339
63222 | RF, M 0'92 11 =02 (4 34- 36 69:182 | rF, 3| 49680 | 0783 309°0| 3362 2,
’ 4969 50'242; ;12'77' 433 +?;; 3 19 L | 4968 0734 31'{:8 3253'.2 +26.9 g ;1 410¢
4967 J0‘627l 3240 36'8 4238 o 2 4968 o713| 31579 3275 ,+24.7 6 3 (410)
4967 0621 32651 351 +24°5 o 4 Mar. 11 Centre (294'5)(—772) (61) . (373)] (4
I 4967 jo'glé 327°8| 3424246 4 36 |
67 06061 329°1| 33°0|4z25c o 1 N
:136; ~o'6oz 332'1 ;?’-3 +2:'g 1 1 70269 (RF.M:1968a| 0897 30172 33770 +z3'8 42 283 g
4967 06161 3315 | 321259l 2 | gy L 1965 oo | Je6| b TiiA 10 7o p B
14068 o6 . yidiacem 6 49 07829 | 300°5 | 327°2 3
‘1368 g';ég ;gi g;j;w:gé ;z 92% Mar. 12 Centre (280°2)(—7°2) (68) | (464)| (899)
68 0802 3] 33064262 7 1 . . . .
1359 o810 ‘;g'g 339'1 2550 14 27 71°481 | RF, M 4968a | 0'g74 | 296'1 | 33672 2331 40 >5_§ +9gnf
4968 0'802| 352'6| 3290l42470 1 3 Mar. 13 Centre (264°2)|(—72)] (40) | (558) (49 )
14968 o801 5372|3288 |4236| o 4 ‘ I 6. 6
‘ (=7 86 88 6 72°185 | RF, ) 0969 | 2997 | 324'8 [+264 4
Mar. 3 Centrei (1371)(=72) (86) | (388)| (36) L 4968a 0'996! 2042 | 3361 |+232| 47 147 64z
' ; ‘ 4968a 0991 294'2| 3333 [+227| 19 62 )
Mar. 6 ' No: photograph. Mar. 14 ICenbre ’ (255‘0)(—7'2)i (66) | (209)] (788)
l I I

Group 4966, March 2. A cluster of very small faint spots,
Group 4967, March 3-7. A number of small uustable spots in a straight stream. :
Group 4968: March 3-14. A pair of very small faint spgts on March 3. The group rapidly increases in size and has become a broad short stream of irregular spots by March 7.

The preceding portion ot the yroup has coalesced to form a very large elliptical spot, @, by March g, The following portion of the group rapidly diminishes. a is measured
in two portions on March 12 and 14.

~Group 4969, March 5. A small spot up Group 4967.




TAKEN

AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1902.

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

g E 'g HELIOGRAPHIC Srors. FacuLz, & E '§ HELIOGRAPHIC SpoTs. FacuLe.
1 3 n & 8 @
I - 5s |88 | = 02 s 55 |58 | %
Greenwich = E " = <2 ek 3 Greenwich 3 "; . | <z E'g 5
Civil < °2 | g = 'g:’. 22 Civil it S8 K} . g2 |28 s
. & ] =N 3 ) L=t = =, S
me | 1 FOLEEIT L By By | BE e | E | E2)F | 5 15z | %4
z o 38 . s |«w® . |e®. g2 8 © oF g 3 s g% ]s” &2
S |sg | g2 28, 8 | B |.5F|.5F G% S leg | 2|84 5 | B | 5F|.EE| 4B
g | & | E5 | F g $ 1888|888 | 2= 3| & |35 | 3< | £ | § |EsA|EsA | E=
2 | = A & 3 3 14 < < = | = a & 3 g 1< < <
1902. ° ° ° 19o2. ° ° °
Mar. 13 Apr. 11
to No [Spots jor Facjule to No [Spots |or Facjule.
Mar. 19 Apr. 20
78634 (BF.M 0959 | 10261 954|—140 108 |110218 [RF, M 0'948| 58:8] 47214274 75
Mar. 20 Centre (169°8)(—7) (o) (o) (108) L
Apr. 21 Centre (113:0)(—50)| (o) ©@)|  (75)
Mar. 21
to } No Spots jor Facjule. Apr, 22
Mar. 29 to } No |Spots lor Facjule.
Apr. 25
88:172 |RF, M 0969 | 6241 333'5|+246 580
L : 11§°525 |RF, M 0'968| 5970| 332°5|-4+284 173
Mar. 30: Centre ( 4 1)|(—66) (o) } (0)] (580) |Apr. 26 Centre ( 430)(—43) (o) (o) (173)
8g'526  RF, M 0'895| 57°5 330°0|+2§52 ; 686 1116532 |RF, M 0go8| §3'1| 332°3|+307 224
Mar. 31| Centre ( 26°3)(—6'5)] (o) | (o)| (686) | Apr. 27 Centre ( 297)(—44 (0) (0) (224)
90640 [RF, M 07971 49'5} 329°2 [+264 } 591 | 117-429 RF,M 0839 §36| 328:6.4270 531
Apr. 1 Centre Cri6)(—64) () | (@) (591) [Apr. 28| |Centro =43 @] @] (30
91°418 | RF, M 0730] 43°3| 327°3|+26°8 820 |Apr. 29
Apr. 2 Centre 1'3)(—6:3)| (0) (o)} (820) to } No |Spots jor Facule.
May 1]
Apr. 3
to No | Spots ior Facula.
Apr. 6. 121°259 |RF, M 0913 306°9 | 244 +33°7 132
I
Apr. 7 No | photo'graph. May 2 Centre (327:2)i(—39) (°) (©)| (132)
§7'209 | RF, M 0841 309'3| 332°2 |+281 272 |May 3]
I 0g40| §7°0| 221°5|4282 109 to . No Spots jor TFucjule. ‘
Apr. 8 Centre (2848)(—60) (0) | (o) (381) |Dlay 4] 1 |
98486 RF, M 0-897; 304'0 324'3 (4268 552 124°473 |RF, M 0852 296-1 3390 4—19~9i 11§
‘o840 4979 22114287 62 0814 3138 328~z.+31~6‘i 359
Apr. 9 Centre’ (268'0)(—60)] (o) (o) (614) 4970 ©0'336| 15°5| 2754 +27'4 © 6
| May s Centre | (2847)(=36) (©) | (6) (474)
f
99:168 | EF, M 0'950| 30171} 324'7 |+27°0 397 ;
L 125°483 | RF, M 0896 307°9| 327'1 4314 413
Apr. 10| Centre (2590)(—59) (°) (o) (397) |May 6 Centre (271:3)(—3'5)] (0) (©)] (413)
i . i ‘

Group 4970, May 5. A very smail faint spot.




MEASURES OF POSITIONS AND AREAS OF SUN SPoTs AND FACUL&E ON PHOTOGRAPHS

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

! & § l ‘g "Hsmocmpmc Spors. ‘ FACULE. & E ;% HzL106RAPHIC Srots Facore
5 < @ - . § : o [ L
S0: lE EREEREE . 0% | & les s
Greenwich 2 Ep s g-:- mz & Greenwich e P ha ;"é' -] S
Civil = |32 & 22 | 8s = Civil ‘{ SR g2 o8 a2
Time. é‘ SE ED E‘S gg gg‘ Time, ) g' gé E": . g‘g: ;‘g g8
DB Sl eE o s 5T sk IO Iy B U I B B O FOL R
5 wd | S2 g4 2 3 Cas| cati =3 5| gy 24 | Sg 2 Su| Tan 9
L= =z g & 3 3 < = = = | = a & 3 3 < < &
1902. ° o o 1902. ° ° g
M“?' 7 149'141 | RF.M | 4972a 0464 | 347°1| 324'0|+26'1| 18 | 103
to No Spots for Faclulw. L 0'9381 954 2488 |— 53 204
May 14 May 30 Centre (318:3)(—07)| (18) | (103)| (204)
. 0°482 [RF, M 2a{0'575| 3200/ 324’7 |4+25'5| 20 69
May 15 No | photo'graph l\szszy 4—3: ézgtre 575 (3006)(—0)| (20) €3) ©)
May 16 }
to No {Spots [or Facjulz.
May zo 151°576 | P, M| 4972a {0711 | 308'0f 324°4 [+25°5| 16 63 583¢
! June 1| |Contre (2862)(=0'5) (16) | (63| (583)
140°401 | RF, M| 4971 0'572 43 495 1—23'9 o 9
4971 1059 44’0 46'9 |+23°3 o 5 . .
0)(—=1" *469 | RF, M 2a {0818 3020 324'3[+254| 11 47 | 1343nf
May 21 Centre (74 0)5( 18)l (o) | (14) () JLS:J 2 R éngtrZ 3 (274.3)!(_0'4) an | @nl o
|
May 22 No ‘Spots or Faclule.
7 ’ 1 153481 | RF, M 0932 | 243°4| 327°3|—24'8 st
4972a| 0912 298°'1| 3236 izs‘g 6 32 132;71]
It 0880 59| 2503 0'5 10
Moy 23 o | photograph. June 3 Centre ? (260'9)((—0'3)  (6) (32), (1482)
‘168 | RF, M ‘947 63 1| +24" 8 I .
”‘i.l 13;;882& 62':. g:?; I:‘;g 17 xgl 8267 154'125 |RF, M | 4972a | 0959 | 2967 | 323'7 |+ 254 5 21 88gnf
May 24 Centre (37°0) (=15 (25) (162)} (826) Jung . Gontre (z52)(—02)| (5) | (z1) (889)
e ones| 3| Bes T2 2 | ) braodf [ Q
May 25 Centre (z;~3)(_1-3)j (24) (170)% (1204) 5 to ( No ISpots or Faclule. |
i ‘ une 13 ; ;
| | | |
145°445 | RE.M 4972 10725, 519 32824256 o 6 | . . . [
‘49;za 0'248 5273 | 3262 Izg'gf 25 144 | 164;138 RF, M 0882 530, 6475i4+31% 95
4973 08091 §5'0| 3195 |+26° o 5 : . .
14973 0838 | 54'8| 3166 [+281] o 7 }13200 June 14 Centre, (119°9)(+11) (o) @) (99
May 26 ‘Centre (73)|(=12)| (25) | (162)] (1320)
165°577 RF, M 0'880| 212'8| 1448 |—4677 173
146°400 | EF, M| 49720 | 0628 | 43°6] 325°g [+ 260 26 161 6550 M. . . .
May 27 Centre (3546)(—11) (26) | (161)] (6335) [Jume 135 Centre (1009)(+12). (o) ()| (173)
147°401 | RF, M 497201 0°519 | 281 3257 {4262 44 158 June 16
May 28 Centre (341°4)(—170), (44) | (158) (o) 5 to ; No Spots lor Facule.
une 19
) 70" 08 241°4| 962 |—237 146
148°429 |RF, M ! 4972a {0458 +91| 3253 —{-zg'r 36 109 1,%206 RF, M 73| 24
4972|0459 71| 32472 |+ 261 o 5 M. . . 6
May 29 Centre (327'8)(—0'9)i (36) | (114) (0) [June 20 Centre (39 6)‘(‘*" 8) (0 (o) (146)

Group 4971, May 21. Two very small faint spots.

Group 4972, May 24-June 4. A large regular spot, a, v
May 26. A pair of very small faint spots following Group 4972.

Group 4973,

with small companions on May 24, 25, 26 and 29.




TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1902,

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

i

& E 'E { HevtosrapHIC Spots. Facurz. & § ‘; HELIOGRAPHIC Srors FacuLs
5 S @ 3 3 @
12| R - FEEE
Greenwich ] I <= |m & Greenwich 3 £, | 4 <z |=w 3
Civil : 32| g gL 128 s Civil 3 32| 2 58S “éé s
Time. g‘ E‘f g . SE& £3 gcz Time. ) ? E‘E g . ;g 33‘ sé
°g 8o SH Y 2 48T | 2SS a5 71 2 8o b=l o = “'::)“,_ a'g" 29
3 m @ =3 =} 38R | 28AQ R 3 S bt @ a S 28R | 23R 23
g7 &5 7| 5| 5 1555 i = |87 A7 & S 3 127 |=2 3
1902. ° ° o 1902. o ° °
171°448 | RF, M o'gor| 60'6| 3216|4271 354 | 1927425 |RF, M 0870 122°3| 51°3|—2§5"3 518
June 21 Centre (23°2){(+19)] (o) (©)| (354) |July 12 Centre (105°5)(+4'2)| (o) (o) (518)
172°434 [RE, M 0'867 ! 302'5| 66'4|+288 59
0'829| §74| 3182 |+277 607 | 193'467 |RF, M 0776 | 127°4| 490|—249 188
June 22 Centre (10 1){(+20) (o) (o)| (666) |July 13 Centre (91 7(+43)| (o) ()| (188)
173°445 |RF, M | 4974 10885 60°1| 297°3|+27°2 o 10 s2f
4974 |0'886| 5977| 2972 |+27'6 o 3 194'425 |RE, M o718| 469| 407|+32°8 106
June 23 Centre (336 7)(+21) (o) | (13)  (72) |July 14 Centre (79'1)(+44)| ©) (0)j (106)
174°455 | RF, M 0826 §7°1| 2918|4280 36
June 24 Centre (343°4)|(+22)] (o) (o) (36) |July 15 l
to No |Spots or Facule.
July 19 " 1
175°413 |RF, M 0886 26771 32°8|— o9 176 |
June 25| - |Centre (3307)0(+2°3) (o) (0)| (176) |
2007207 | RF, M 0806 . 3332 58 |4+ 5070 201
L i
June 26 July 20 Centre | (2:6)(+49) (o) (0)| (zo1)
to No Spots jor Facjul. ‘
July 3
201°207 |RF, M 0906 | 2400, 482 (—256 22§
184°475 |RF, M| 4975 |0'660| 304°4| 247°6|+24'6 1 10 I.
July 4 Centre (2107)(+134), (1) | (19) (0) |July z1 Centre (349°3)(+5) () (@) (229)
|
July 5 XNo | photograph. I
July 22 l
to No {Spots jor Facule.
July 6 No [Spots jor Facule. July 29 (
187°512 |RF, M 0'953| 116°2| 101'9{—23°§ 129 [July 30 No | photoigraph.
July 7 Centre (1705)(+37), (@ | (o) (129)
July 31 No |Spots jor Facjule.
July 8
to No {Spots or Facule.
July 10 Aug. 1 No | photolgraph.
1G1°410 | RF, M 0'921| 2338 1787 |—309 58 JAug. 2 )
0'945 1180 3524 |—247 ; 201 to - No [Spots or Facjule.
July 11 ICentre (118:9)(+41)| (o) (o) (259) |Aug. 6 ’

Group 4974, June 23. A small spot, with a very small companion.
Group 4975, July 4. A small faint spot.




]

MEAsURES OF PosITIONS AND AREAS OF SUN SPoTs AND FACULEZ ON PHOTOGRAPHS.

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

Factnx

Area for each Group
w {and for Day).

(s1)

O

(46)

64
(64)

93
(93)

& E E HEL10GRAPHIC Srots FacvLz. ' & E “E HriloeraPHIC SpoTs.
5 3 2] 5 3 @
30 | g2 |gx | g ERFRE &5 &k
Greenwich 2 = . = < =] > Greenwich 2 £ = <3 o]
Civil : 55 2 SEANEH as Civil j S 182 . g8 88
i & 3 & = i S5 ! 2 ™ a g
Time, ) § E% = . 5% 3}; ve Time, o g E‘f‘, g . gé £3
2w | 22 5s ! 3 R RN eSO - PE 2, 85| s | 2 CEEE N N
g | %2 |52 85| % | B |.5%|oew] Ix ( R B S B P
§ | < BT | 3 g £ | 238 |85 2 § | ¢ 2% | B 3 5 | BeA | g8
[ =2 Zw A & [ 3 ‘<Q1Q 5 s’zw <) n.< S 3 EQI<Q
1902. ) o o ]902. o o o
218'132 |RF, M | 4976 l0'671| 219'1| 1534 |—257 o 7 233°424 | RF, M 0'899| 5§77 219°9 [+32°0
L Aug. 22 Centre (283°3)[(+70) (o) (o)
Aug. 7 Centre (125°5) (+6°3) (o) (7) (o)
. Aug. 23 No [Spots |or Faclulwe.
Aug. 8 No | photolgraph.
235°593 | RF. M| 4979 10431 301'0( 2776 |+19°3 o 3
Aug. 9 No | photolgraph, 4979 |0'427| 3032 277'0|+20'1 o 4
4979 |0°405| 299'3 | 2764 [+18'0f 3 5
Aug. 24 Centre (254 D(+71)] (3) (12)
Aug. 10
to No |Spots jor Faclule.
Aug. 13 Aug. 25 No Spots lor Faclule.
|
Aug. 14 No | photojgraph. 237602 | RF, M 0945 | 2897 | 3001|4209
. 0898 | 2927 292°5 (423§
Aug. 26 Centre (228°1)i(+7°1)| (o) (o)
226603 | RF, M 08701 650 3132 |+250 72 .
Aug. 15 Centre (13)(+67) (o) | (o) (72)
Aug. 27 No | photojgraph.
227°148 | RF, &t 0'826| 63°8| 3114|4253 125
I 0:9z21| 699 2985 |+21I'1 122 |Aug. 28 No [Spots |or Facule.
Aug. 16 Centre (6'2)(+67) (o) (©)] (247)
240°414 | RF, M 0971 | 292°8| 2687 [423°8
tols 0937 | 621 1206|4286
228130 | RF. M| 4977a | 0817 | 686| 2987 4214 3 13 ( Aug. 29 Centre (190°9)(+7°2)l (o) (0)
4977 |0828| 669! 297742279 o 2 ! 183¢
4977 10843 665 2961 |[+234) 4|l i .
Aug. 17 Centre (353°3)(+68)  (4) (19); (183) | 241182 | R, M 0'881| 607! 119744292
; I.
P Aug. 30 Centre (180'8)I(+7'z) (o) (o):
229°180  RF,M|4977a 066 6571 2988 4211 10 7¢
I ? ? 2 ’ # 5 Aug. 31 No [Spots or Facjule.
Aug. 18 Centre (3394)(+68) (4) | (10)) (57)
243°490 [RF, M 0916 25274 2137 I—12°9
Aug. 19 No [Spots jor Faclule. Sept. 1 Centre (150‘3)|(+ 72} (9) (0
244220 |RF, M 0969 | 2546 2139 — 129
231°501 | RF,M| 4978 0587 | 26°3| 289'6 14381 ) 13 I i
: 4978 |o611| 273 2877 /4392 o 12 Sept. 2 Centre (14-0‘7)‘(+7'2) (0) (o)
Aug. 20 Centre (308:8)(+69)| (o) (25) (o)
Sept. 3
to l No |Spots lor Faclulee. }
Aug. 21 No |Spots 'or Faclule. | Sept. 4 f
! i

-

Group 4976, August 7. A very faint small spot. .

Group 4977, August 17-18, A small spot, @, with two very small companions on August 17.
Group 4978, August z0. A pair of very faint small spots.

Group 4979, August 24. Three very small spots.




TAEKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1902.
Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
& E g HELIOGRAPHIC SpoTs, FacuLz. & é “E HELIOGRAPHIC Spots. FacuLz.
B 8 @ & 3 @ !
ol ol EEECR 1% | g& | &2 | 7
Greenwich ° = & P B ] Greenwich -1 = & <z e 3
Civil 3 84| - £: |25 i Civil S 182 . g2 |32 o
Time. £ §2 | 2 gz |Eg E3 Time. & g3 | B =_ | E. 5%
| 8 EF | < . be B sq | 8 SR | < ) bg | EE sq
2| S - 3 B | R =8 £ 1S g 3 w®B | @ =5
2 ol 85 g5 2 ] S |05 . S= ) - 8E g . = 2 8 | _o L=
. g | °% | 52| 24 ) E2 | 8F| 8% B 8| %2 | 82 | 2% | % 2 | 8% 57| %
g | sa | 85 | 3% | i 2 [g88 [g88 | 38 g | & | 35| 3 g § |E88 888 | zs
| = z A = = = < < < = “ /A A = = < < <
1902. ° ° ° 1902. ° o °
Sept. 5 No | photoigraph. 263°448 | RF, M| 4980a | 0'474 | 304'81 271°5 (4220 3 14
4980a| 0463 | 306'4| 2705 |+22°¢| g 11
Sept. 6 4980 |0454| 3098 269'0(+23°3| o 5
to } No Spots ‘or Facula. 4980 [0°445| 312°6] 2677 [+240] o 4
) Sept. 8 4980b {0423 | 3096 267°3[+22'2] 10 32
\ 4980 |0°429| 3136 266°5|+237 1 5
2§1°191 |RF, M 0954 | 2467 | 116:9|—196 33 4980 joq1zf 314°5| 26574 (+234| o 4
L 498100988 | 70'7| 1640|4201 o 100 214¢
Sept. 9 Centre ( 487)((+7:3)0 (o) (o) (33) 099z | 121°1| 169°3 |=29'6 184
Sept. 21 Centre (246°8)[(+770) (19) | (175)| (398)
Sept. 10
to } No ‘Spots ‘or Facule.
Sept. 13
264°469 | RF, 31| 4980u | 0623 | 29679 | 2700 [+22'0 o 16
; 4980b |0'582 | 298'6| 2666|4220 o 10
f 256°133 [RF, M 0909 | 97°6| 2790}~ 38 323 4981a|0'942 | 70°6| 1619|4206 12 86 438¢
] L [ 4952a0°968 | 113°8| 161°9|—20'9| 75 313 613¢
Sept. 14 Centre| (3433)(+72)] (o) (0)| (323) |Sept. 22 Centre (233:3)|(4+70)| (87) ' (425)| (1051)
} i
257'193 | REM 0798 100°6| 2777 |— 40 193 ‘
L | 265°229 | RF, M 0858 262°6| 281°5 |— 27 76
Sept. 15 Centre (329°3) (+ 7°2)] (o) (0); (193) 4980a | 0744 | 292°9| 272°0|+21'6 o 3 } 8oc
" L 4980b |0°704 | 2947 2668 |+2272| o 2 3
4981a|0'878| 71°1| 1614|4200 21 77 278f
Sept. 16 No Spots or Facjule. . 4982a {0921 | 116°9| 161'6|—21'4| 43 294 420f
; 0929, 61 202'51473'9 59
I i 0'903 | 127°3| 1680{—29"3 163
! 259'428 | RF. M 0'945 ' 102'4| 230°91— 92 63 | Sept. 23 Centre (223°3)|(+70)| (64) | (376)| (1376)
Sept. 17 Centre : (299:9)(+7:1)| (o) (o) (63) i
! 266488 | BF, 0870 292°2 | 26771 {4227 200
260°447 |RF.M (498000358 414! 2716|4224 o 8 4981a (0718 68°3| 161°3,+203| 10 33 } oac
. 4980 (0384, 44'1| 2696 4227 o 2 4981 (o741 702| 159°1|{419°2 o 8 304¢
4980 ,0°390| 45'5| 2689|4226, o 2 4982a | 0788 | 123°5| 161°g(—20'9| 42 202 }
4980h 0417 | 47:0| 267°1 |+232 o 7 4982 |o0817| 120°6| 1582 —200 3 13 447¢
Sept. 18, Centre (286:4)(+7:1)] (o) | (19) (o) 4982 |0857! 119°8| 153-8|—21'1| 2 10
| ‘ Sept. 24 Centre (206°5)((+69)| (57) | (266)| (951)
261°438 'RF,M | 4980a 0°276 89| 2707 [422°8 8 19
| 4980 0273 13°9| 269'3 |422°4 o 4 267446 | RF, M 0947 | 291°9| 266°4 [+23'0 245
' 4980 '0278| 16:3| 2685 4225 o 3 4982 |0634| 135°9| 165°g|—209 3 15
‘; 4980 10288 188 2675|4228 o | 3 4982 |0648| 131°7| 1632 |—19°5 2 6
i 4980l o-2g0| 20°5| 267°0 (4227 8 16 4982 |0'680] 1358 | 1631 |—232 o 3
Sept. 19 Centre (273°3)[(+7:1)] (16) (45) (o) 4982 |0'671| 133°8| 1627 |—21'7| o 4 286¢
4982a| 0673 | 131-9| 1617 |—209| 34 159 r
: : 4982 | 0679 1303 160°6 |—~20°3 5 18 |
262416 'RF, M |4980a 0316 3287 | 2705 |+22:6| 6 27 4982 |o0'7231 127°6] 156°4|—20'7 o 6
4980b ' 0291 3396 2667 |4-22-8 3 23 4982|0760 1263} 1530 |—21'5 4 10 | ]
Sept. 20 Centre (260 4)(+7°1)  (9) (50) (o) |Sept. 25 Centre (194°0)[(+6°9), (48) | (221)] (531)
| ! ‘ ‘ ‘
Gron[;_:gsso, September 18-23. Several small spots in a straight stream on September 18. The first and last spots, a and b, are the largest and best defined, and alone remain
alter Se T .
Group 4981,%:;)2?1:&; 21-24. A spot, @, which steadily diminishes in size. A small companion is seen near it on September 24.
Group 4982, September 22-October 2. A large elliptical spot, e, followed on September 24 and succeeding days by several small spots in a straight stream. On September 23,
and again on September 28 and succeeding days, e is also preceded by a stream of small spots.




10. MEASURES OF POSITIONS AND AREAS OF SUN Spors AND FACULE ON PHOTOGRAPHS
Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
3 E s |Heutoomarmic | Spors. FAcULE & g % | Hewocrarmic Srors. FacoLa
= 2 S 2
R I A —
I R - &8 | && g S o|: |8 &% | 58 g
G ich -t 5. < « Qe 5 G jch L] £ | @ T B 5
i IR CEREE-CO B e oz . 22 |52 | °,
) ~ &0 Q > ™ = 0 = S5
Tme | | £ |23 % S |Eg | B& | mme B EF T
4 —m e - 5 B = < e
512 08slasl B o8 9% ]s".] &8 B 1S, 138 ] a, | B | 8 |9, |s".| 58
g 2521838 % | B |.3F|.2F| L3 g 1%2 |32 28| % | B | 2% .55 o=
3 ; RS 2 < E b= 38| 83a R 2 ; 2% -] g ] 8828 | 2848 g2
= 127 |7 | &5 1 5 | 3 |5%7 8% % = |87 AT &1 8 |3 (2 [E%] &S
|
1902, ° ° ° | 1go2. ° ° °
268462 | RF, M| 498200551 | 146°3| 1616 |—207| 33 183 275°197 | BF, 31 o'gos | 2891 157°2 [+ 20'1 190
4982 |0'559| 1435 1599/ —20°1 o 3 0941 | 243°9| 1§72 |—21'9 292
4982 lo337| 14301 1598'—1979| o 5 L 0653{ 840l 509+ 89 20
4982 0'568| 143°1| 159°3|—~20'3 ) 6 0752| 73°5) 43'1|+168 44
4982 o380} 1438 159°1 |—~21-y [¢] 4 0'876| 739| 3024173 49
4982 10387 143'6; 1587 |—z1°7 o 5 Oct. 3 Centre (91°8)(+6°6) (o) (0)|  (595)
Sept. 26 Centre 1‘(180'6\’(+6'9 (33) | (206) (o)
i ' 276°247 | RF, M 0982 | 2908} 1584 (4216 97
269°472 | RE.M 498240474 | 1683, 161°4|—20'8 23 164 I. 0'983| 246°1| 153'5|—22°0 58
4982 loy72| 164°0. 159°y|—201| o 8 Oct. 4 Centre (77°9(+65) (o) | (o) (155)
Sept. 27 Centre| (167°3)(+68) (23) | (172) (o)
i ; 277°124 |RF, M | 4983a|o0930| 81°4| 357°5 +103| 13 47
| ‘ L 4983 [o0'939| 809| 3560 +1077| 1 5 351¢c
270488 [RF, M ' 4982 . 0'438' 195°8] 161'5 —1g°3 o 23 4983h 10°959| 817 352°3'4+ 98 20 99
498za 0480 194’11 1611 —209| 29 ' 119 Oct. 5 Centre (66:4)(+64) (34) | (131)] (351)
Sept. 28 Centre | (153°9):(+6°81 (29) ' (142) (o) !
| :
' | 278155 | RO | 49830 08121 81°8] 3582 410y 23 147
! ! | 4983 0827 814 3566|4109 o 2
271°562 RF, 3 4982 ‘0'598| 215°3 161°6:—228 1 9 L 14983 0828 8274 356'6|+ 99! o 12 [$£14
L4982 05641 21781 1612 |—2011 | o 7 4683 |0'839] 810|355 4110 o 3!
49520 0564 2163 1605 |—20'6| 18 93 49836 | 0872 829 351°8'+ 931 31 238 |
4982 ‘o341 2143 1587 '—2070 1 7! Oct. 6 Centre (52°8)(+64) (54) | (402); (515)
Sept. 29 Centre | (1397) (+6'8) (20) | (116) (o) |
| |
! : : 279'153 | RF, M| 4984alo'yzs ! 500| 192 4217 4 7
272°149  RF, M 4982 0660 227°5| 163'1 |—20°7 o . 2 49840 |0g52 504 | 1754225 o 5
4982 0637 2263 161°21—20'3 z 5 L 4983206581 818 358:3/+102| 33 185
I. '4982a 0638 2247 | 160°5 '—21°1 13 59 . 4983b |o'735| 82°7( 352°1 14 96| 22 164
14982 0614 223°5! 1586 —z04| o 2 Oct. 7, - |Centre (396)(+63), (59) | (361) (o)
Sept. 30. Centre : (131°9)(+6°7) (15) 68) (o)
2807429 | RF,3 | 4984a | 0262 65| 209 4214, 10 22
273'287 | RF, M 071t 2940 161°1 (4216 89 49840 {0291 | 184 170 42272 2 13
4982|0791 2384 | 1626]—19'8 o 2 ' 4983 |o'396! 850| 359'4 + 78 o 16
L 4982 077831 23701 161°3{—20'¢| o 3 593 +983a| 04031 79'6| 3591 4+ 99| 27 | 194
4982a 107801 2362 160°8!—209| 13 36 f 4983 |o'430| 8o'5| 357°3;+ 98 1 2
0856] 131°3| 692 |—30%0 30 4983 10435 818| 357°0l4 92 o 2
Oct. 1 . |Centre (117:0)(+67) (15) | (43)] (178) 4983 10476 79'1| 3544 +107| o 3
4983 |o0476| 82'9) 354°3 |+ 89| 16 55
4983 Joyg1| 783 3535 4113 1 6
4983 [o510| 81°0| 352°1 J+10'o 6 33
274'147 |RF, M 08271 29081 161'3 {4209 185 4983 |o543, 814 3498 '+ 99 6 34
I 4982a 10874 | 24174 | 1607 |—21°1 8 33 5o1¢ ! 07921 10570 33274 — 7°8 34
’ 08141 805! 5084116 58 0'836! 101°9| 327'5.— 63 71
Oct. 2 Centre | (1056 (+66) (8) | (33)] (744) [Oct. 8 Centre | (227)(+6:3)] (69) | (380)] (105)
i |
Group 4983, October 5-16. Several spots in a sinuous stream. @ and b, the first and last spots, are the largest. a has become a large regular spot by October g. & has broken
up by Octoher 8. & remains alone by October 14.
Group 4984, October 7-9. Two small spots, aand b. A very small spot accompanies & on October 9.
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TAKEN AT THE RovAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1902. 11
Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
& é '; HEL10GRAPHIC SPoTs. FacuLz, & é’ c.og HELIOGRAPHIC Srors. FactLz
k] 3 @ 5 %
I FEEE 0% | s &8 &8 | g
Greenwich ~ .’g N & <z [T I Greenwich g ‘E = =3 = s
i = 18 22 22 | o | om R 22 185 | 43
Twe | | E [ E2|Z . 53 |Eg | 34 | mwe | | E 52| 2 , B¢ |FE | A
E o 3% | & 3 s |wuw® . 9® 58 8| 2, o8 | a4 g 3 5% s .| &
E | vd | 54| 22 | £ T | 2% an| Sw 5 | s% |8 | 28| & 3 |57 5% LT
g | o8 | B8 | E< 2 Z 1gs8 888 g8 3 s& | S5 | B4 5 £ | g88 | 288 | 2=
= | = a & 3 A< < < = | = a & = 3 14 < <
1902, ° ° ° 1902. ° ° °
281-299 | RF, M| 4984u - 0'318 ) 326:7 ! 22'04-2174 3 8 Oct. 17 |
4984 ‘0297 3384 1871|4235 o I and } No [Spots |or Facjule.
I 49840 0299 339°5| 177 4224 o 1 Oct. 18
49832 02281 733| 35854 98 34 | 170 ‘
4983 10266, 787%5| 356'0{4+ 9'1 2 8 291'538 | RF, M 0971 | 115°6| 308:3|—23"2 131
4983 |o289. 80'3| 354514 87| 10 62 Oct. 19 Centre (2362)(+5'5); (0) () (131)
4983 o296 742 3544|4106 1 20 ’
4983 ‘c'313) 762 353:31+102| 2 7 292°298 | RF, M o813| 61°5| 1737|4261 49
4983 0326 784| 35244+ 96| 2 § L _ ogzg | 1178} 1637 | =231 137
4983 0'379’ 79'3] 34971+ 98} 2 3 Oct. 20 { Centre (2262)(+54) (o) (o)} (186)
Oct. 9 Centre ‘ (11°2) (4 6°2) (56) | (288) (o) !
[ i 293'468 | RF,M 4985 |o0612| 300°5| 245°3 |+22°4 6 10
| | 14985 10587 | 3067 | 241°9|+2570] O 3
282-458 | RF, M 14983 0075 2740 03 + g1 o 3 14985 0'373 307°4 2%0'7‘4-24'9 o 5 174
4983a:0°081 3214 3589 + 98| 30 155 ; o814 122°7| 1630 |—22°5
4383 0057 209‘;‘ 35;8'2;+ g'z ) 4 Oct. 21 Centre (2107)(+53); (6) (18)] (174)
4983 o052 | 32721 357°6i4 86 1 4
4983 jo053) 136 35531+ 91 o 4 294'439 | RF, M| 4985 07766 293°1| 24677 ,+209| O 3
4983 0085| 337 353°3;+102 o 3 4985 |o0'760| 204'4| 2459 +21°8 o 3
4983 10083 42771 3527 i+ 96 o 5 4985 10750 2952 244'9 +22°2 o 3
4983 10 131| 43°3| 3508 14+11°5 0 4 4986 0661 | 13077 | 165'5 —z1'1 [ 3 ]
Oct. 10 Centre (356°0) (+6°1) (31) | (182) (o) 4986 |0'676| 1302 | 1643 ,—21°5 3 8 |
-~ ‘ 4986 0666 | 1277 | 164:0{—19'7 o 7 125¢
o i 4986 0677 | 126'7 | 162°9|—19'6 ) 4 r
28/.'14.6 RF, M 4983a 0°216| 287'7{ 3589 4 96, 26 144 4986 0699 1289 1622 —21"8 o 3]
L 4983 'o0162 | 289°5! 3558 i+ 91 1 8 4986 o705 1283 161°5 | —21°7 2 51l
Oct. 11 iCent.re' (346°9)(+6%0) (27) | (152) (©) |Oct. 22 Centre (197°9)(+5°2), (5) (39)| (125)
|
I
!
284°496  RF, M, 4983a o'501| 2788 | 3591 + 9z | 36 161 295146 | RF, M 0823 295'4| 2427 |+237 228
l 4983 0384 282°7 351'4.1-1-10‘3]' o 10 4986 10568 14171 1661 | —21°5 8 41
Oct. 1z Centre (329'1)(+59) (36) | (171)] (o) | L 4986 o590 139°8| 164°5.—22'0| 1 10
' ‘ ‘ 4986 o575 1366 | 1638 —200| o 14
’ | 4986 0584 1374 1637 |—208 I 9
2857305 | RF, M 08721 292°4| 18-9|+224 77 4986 o0'612| 137°8| 162°8|—224 4 17
L 4985 0653 2781 | 3592+ 98| 29 | 161 4986 0614 134°5| 1608 |—209] 7 34
4983 0547 2800 351°5 (410} ) 2 ‘ Oct. 23 Centre, (188:6)|(+ 57 1) (21) | (125)| (228)
Oct. 13 Centre (318:4)(+5°9) (29) | (163) (77) i
: 296°491 | RF, M 50'950 292°9 | 242°9|+23°3 87
286:565 | RF, 3| 4983a 0842 | 277'4] 3593 |+ 94| 28 143 187¢ 4986 | ogg0| 1758 1689 (—209| 17 91
Oct. 14 Centre (3017)(45°8) (28) | (143)| (187) 4986 }o'4,+o 173°0| 167°6|—208| 10 69
4986 {0445 | 1665 | 1646 |—206 2 5
: 4986 |0'463] 166'5| 164°3|—217| 13 83
287287 | RF, M| 4983a o°g12| 278'3 358-4|+100| 26 130 349/ 4986 |0'442 | 160°3| 16181 —19°6 3 11
L 07761 146°g; 261-0|—35°5 56 4986 |o471. 158°3| 1602 |—20°g| 12 81
Oct. 15 Centre (292:3)(+5°8)| (26) | (130) (39€) 4987 07969 109'6| 980|—17'5| O 15 } 283¢
! 4987a 07971 | 110°1| 975 —181 o 1z
288609 | RF, M| 4983a 0996 2789 o1 |+ 93 ) 122 423nf log4s| 19| 163914752 78
Oct. 16 Centre ‘ (279(+35 ) (@) | (122))  (423) |Oct. 24 Centre’ | (1709)(+50) (57) | (367) (448)
| |

Gronp 4985, October 21-22. A few very small spots. L. . .
Group 4986, October z2-30. Three close pairs of very small spots on October 22. The group rapidly increases in size and has become a fine straight stream by October 24.

The leader, a, has become a large regular spot by October 26, and has divided into two portions by October 29, which are measured together on October 3o.

following portion of the group has dissnpeared by this last date,

Group 4987, October 24-30. A pair of very faint spots on October 24.

October 28. @ has aisappeared by October 29.

Only one of these, @, remains on October 26.

The

A short stream of small spots has formed preceding a by




12 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.
P& é ‘5 HELIOGRAPHIC SpoTs. FacrLx, ] 5 !g' HELIOGRAPHIC Spors. FacuLz,
- I P R gz |0 P
S o g &8 | &8 g 3 = g &8 |88 g
Greenwich 2 R < <3 Bz ] Greenwich 2 = < <= B <
Civil FOB8E | e g | g8 s Civil s SE | s g2 (34 ot
Time & a3 £ =, | 5. ER Time, & g3 | ¥ =, (T, R
’ . 8 g5 | < : Pg | FR “a ’ ] 3 EF | = . P2 138 Cl-
5 o 3‘; g 5 é g Q5(0,.'. %mA :‘éé‘ 5 o ; 3”; S . FE 2 “SJJ - “aw : §§
= z°m A° co‘<= S 3 E‘”Q ;”Q E= £ ém zs £< g E 20‘2 EQQ =2
| * |
1902, | o ° 1902, ° | °
297°192 : A8, M | 419364 07456 1989’ 1707 |1—206 11 118 300'120 | RF.M | 4986 0733 | 2362 1654 |—20'5 1 4
4686 044411956, 169-0(—203| 1 18 4986 | o705 | 235°0( 160" 8|—z202 5 14
4986 0456! 193°3| 1681 |—2141 11 22 4986 | 0713 | 232°7 | 160°5 ,—21°9 ) 5
M. 4986 0448' 1913 1671 |—211 o 5 4986 | 0688 | 2349 159°5 —19-6 o 4
4986 ‘0453 1860; 164°6|—21'8! 3 36 I 4988 [0736| 2170 154°4|—32°0 o 7 } 36
!4986 (0439 179°3| 1614 |—211] 7 63 $988 10738 2137 | 15274, —33°8 1 14 ze
498,(1‘0931 114'0! 969|—z202! o 8 321¢ 4987 | o546 14170 101'5'—20°8 5 27
Oct. 25 Centre (1617)(+ 49) (33) | (270)| (321) 4987 |o'550| 139°1| 1005 |—20"3 o 7
; 4987 | o558 136°9 99 z|—198| 2 16
‘ A 4987a|0°588| 132°2 [ |—19 1 o 5 -
298'146 | RF, M | 49864 ! 103471 2188 1705 1—207 | 24 203 Oct. 28 Centre (123 o)(+4 6) (61) | (411)| (862)
4986 [o525! 2152 167°g|—208 o | 7
4986 ’0'523 2126 1667 |—21-3 1 5
I 4986 {0513 2106 16573 |—21°5 3 9 !
4986 \0306 2092 164'4(—21"§ I 12 301°426 | RF, M 0'8g8 | 2882 169'5 +18°3 81
]4986 049z 206'1 162°5|—21°% 6 . 26 0'849| 226°3| 152'5 —32°8 100
4986 0495 202'2. 1607, —22°5 1 3 4986a ;0940 | 247°3 . 172°§ —19'5] 26 136 1)
4986 0470 2034 160'6|—20'8 6 - g 4986a 0'9401 246°11 1723 —20'6; 12 52 ||
4986 0443 2038 1600 —19-1‘1 6 18 11986 10917 | 24574 1684 ,—20°4 I 7 1}1066o
4986 0480 200'5| 159'5|—2179 1 3 4986 [C913 | 244°7 | 1677 |—2079 o 18 !
4986 0465 2007 1592 |—21°0 5 14 4986 Jo-goz 2432 1657 —21°8 1 13 | l
‘ 4987 0'838 1154 96'5[—18-| o 8 5275f 4986 0885 2423, 16321—219 o 5]
Oct. 26/  [Centre (49 D) (+48) (54) | (323) (527) 4987 oaz 1758 1039 —203| 4 | 16
1 4987 '0'446] 1668 996 '—z1°2 ° 6
‘ Oct. 29 Centre (105:8) (+475) (44) | (253) (1247)
299°140 RF,]I}+986 0683 2374 1730|—17'8 o 6 | | |
i ‘4.986(1 0681 23301 171°3|—20'3| 30 201 . i
14986 |o0632 2283 1712 |—207| o 2 } ! 4’
I. 4986 10688 2307 170'9 =219 o I 302°G32 | RF, M) 0917 | 2342 1451'—23°2! P14
}‘.1,986 0676 2310 1702|—21"2 o 1 ‘4986a, 0996 | 24891 173'8'—205! o 147 646/
4986 0685 2295 170'2|—227% o 2 4987 |o'478]| 205°8 104.'01—»21'1 3 6 .
(4986 10648 2343 16g'5|—182| o z Oct. 30 Centre (9rz)(+49) (3) | (153)] (860)
4986 10°666 230- 3 1692 |—21°2 o 1 | |
{4986 |0°66g 228:5° 1687 —22°3 o 2 : [
(4986 lo6yr 23010 167'5:—20'2 ! 5 303°545 | RF, M 10972 8oz, 10|+10%6 200
4986 10638 2288 166'8 | —20'8 o 1 Oct. 31 Centre | ( 778)(+4°3) (o) (o)} (z00)
4986 10626 22651 1651 |—21°4 6 41 } | ; ;
14986 o591 2237 ! 161-8|—210| g 44 l f
14986 |o'595° 2209} 1608 —2274 o 2 304°519 | RF, M logoy ! 808 359'g |+ 1071 | o277
14986 o571 2222 1601 |—20'7 2 9 Nov. 1 Centre 65:1)(-+42) (o) (0 (277)
| 4986 10562 2209| 159°11—20°8 3 9
§+9S7a 07211 122:0| 95°9 9i—189 o 4 493c . . . .
Oct. 27 :Centre ! (136 o) (+47) (51) ! (333)| (493) | 305°484 | RF, ¥ o811 24261 101'8|—19-2 319
? | i { (0807 | 77'3; 3587 |+12'6 497
i j ‘ i Nov. 2 Centre (52:3)(+41) (o) (o)] (816)
300°120 | RF, M | 4986@ 0806 240'8) 171'3{—20'1| 34 243 '
4986 o/,év z38'4.| 1678 —20'7 2z 13 !
]4.986 0767 23879 —200 6 14 306°146 | RF, M ‘08521 241°81 97°2|—2174 795
I I'4986 [0761 236'4,‘ 16,8’—215 ) 19 I ! | !
!+986 o749, 23577 1645=—21 5 19 Nov. 3 Centre, | ( +3'6)(+4'0)l (o) (o)} (79%)

Group 4988, October 28.

Two small spots.




TAKEN AT THE RoyaL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1QO2. 13

Measures of Positions and Areas of Sun Spots aﬁd Facule on Photographs—continued.
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£l 2t | = 3 s |s® . |%® 58 E | 3% | a 3 s |e” |5 .| &2
5 k-2 23 | 849 £ 3 | %am|am T 5 | <8 | @& | 248 = K] 4%l 4% o
§ | o |25 | 3< | £ | § [g38 (g8 | 3= P |25 F | B | 5 |28 |gea) 22
= | =z a & K 3 | < < < = | = a & 3 3 |< <
19oz. ° ° o 1902. ° ° °
307°505 | RF, M 0'972 | 252°4| 100°1 |—136°1 156 | 319°501 |RF, M | 4989a |c'go3| 2908 291°1|+19°9 o 9 149¢
0941 | 2432| 91°8|— 236 339 4990a|o730| 72'0f 181°8(+14°9 4 16 } 84c
Nov. 4|  |Centre (256)(+39) (@ | (@) (495) 49900 |0746 | 718) 180g | +us2f oz | x| f #%4
4991 [o'852| 1162 172°[—20'6 7 19 6128
4992 |o0827| 7072| 1727g|+17°8 2 7
308°159 | RF, M 0969 | 2441 | 858|—239 151 4992 |0'832| 6979 1724 /4181 o 4
1. Nov. 16 Centre (227:5)(+26) (15) | (66)] (1245)
Nov. 3 Centre ( 17°0)(+3'8) (o) (o)) (151) )
320°466 | BF, M o'g6o | 291°1| 287'g |420°9 174
309°450 | BF, X 0869 7571|2999 |+1477 85 4990a 0s63| 6671 182541501 5 13
Nov. 6 Centre (359°9)|(+37)] (o) (o) (85) 4990b |0'581| 667! 181°2 |+ 154 3 15
4990 [o's81| 69-2| 1808 |+140f o 8
o837 1227 1637 |—25'3 438
310°470 | RF, M 0945 10°6| 3137|4713 41 0'895| 521 1558 4346 160
Nov. 7’ Centre ;(346.5)'("'3'6) (o) (o) (41) |Nov. 17 Centre (2147)/(+2°5)| (10) (36)| (772)
Nov. 8! ;
and } No :Spots or Facjule. 321465 |RF, M |4990a|0°375| §4°4| 1832 +147] 26 95
Nov. 9 ‘ 4990 jo360| 584| 1828 +130( o 8
i ; 4990 |0°386| 6o°1| 1815|4132 7 47
313°187 RF, M 0765, 279°2 o4+ 92 250 4990 [0°398| 568 181'4|+ 147 6 18
Lo | i 0733 | 123°7| 1605 |—22°2 353
Nov. 10 Centre | (3107)(+3°3)] (o) o) (250) |Nov. 18 Centre (zo15)(+2°3)] (39) | (168) (353)
314268 RF M 0868 | 283°9| 3564 +137 324 | 322°373|RF,M|4990 |0227| 21°Q| 1847|4143 I 30
L H ‘ 4990 |oz51| 23°6| 1837 |4+15¢| 29 143
Nov. 11 Centre (296'5)(+32)] (o) (o) (324) L 4990 jo230| 26'8| 1836|4140 7 24
‘ 4990 |o276| 307| 1813|4159 7 19
Nov. 12 l 4990 |0268| 34'5| 1807 |+1479 3 28
and No {Spots or Facjule. 4990 10250| 389| 180'5 4 134| 13 109
Nov. 13}f . 4990 |0298| 39'1| 178'5 /4155 1 12
| Nov. 19 Centre 1897 (+2°2) (61) | (365) (@)
317'132 RF, M| 4989a | 0'563| 3022 289'1i+19'8 <] 5
4989 | 0’552 | 302°8 2889 +198| o 1 323'163 | RF, M 0973 | 257°4| 254'9|—11"7 54
L 4989 |0'537 ! 3049 | 286°7 |4-20°3 1 5 4990 | 0246 | 332°3| 186'1 |+ 14°6 9 49
4990a 0979 | 75'31 1804|4150 o 23 6 4990 |0'226| 3362 184°7 |+ 140 5 25
4990b 0985 | 74'8| 1785 +15°5 o 21 } 170sp I 4990 [0'245| 3395 | 18474 [+ 153 25 106
Nov. 14 Centre (258:8)(+2'8) (1) (55)1 (176) 4990 {0199 342°5| 182:8|+130 o 4
4990 |oz241! 34772 182°5(+15°7! 18 31
4990 0216 346°3| 182°3|+142; © 9
318164 | RF, M 0918} 292'1 310G {4213 35 4990 j0°237| 353'0 181°0|+157° o© 4
4989a 0740|2950 290'6 4201 S 16 } 4990 0216 352°3| 1810+ 144 1 8
L 4989 '0'693| 297'9 286'0 4210 o 4 137¢ 4990 loz24| 356'3| 1802+ 150 o 7
4990a| 0904 | 74'9, 1809 +14'8| o 11 X 4990 |o°zo1 o9 1791|4136 19 125
4990b |0'920| 749, 1786 +15°0| 1 17 } 542¢ 4990 |o238| 26| 1787 |+159] 2 20
4991 0967 | 112°1 172'2|—206| o 1z 4990 loz5s| 22'1] 1736 |+157 1 o 8
4992 0°959| 71°8' 1718 4183 4 30 286s 0'958| 109°g! 1064 +19°7 | 70
Nov. 15 Centre ‘(245.2)I(+27) (10) (90); (1000) | Nov. z0 Centre (l79'3)(+z'1)’; (79) | (396)| (124)

~

Group 4989, November 14-16. A very small spot, a, followed by one or two very small spots. a alone remains by November 16.

Group 4990, November r4-26. A pair of small spots, @ and b, from November 14 to November 17. The group has entirely changed its appearance by November 18, and has
become a compact cluster of irregular spots. The group rapidly extends itself parallel to the equator and has become a fine stream by November zo. It undergoes
continual change on the succeeding days.

Group 4991, November 15-16. A small spot.

Group 4992, November 15-16. A small spot nf Group 4990, A second spot is seen on November 16.




14 MEASURES OF POSITIONS AND AREAS OF SUN SPOTS AND FACULE ON PHOTOGRAPHS
Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
& é E HELIOGRAPHIC i SPoTS. FacuLz, & E ’g HELIOGRAPHIC SpoTs. FAcTLE.
s | 5 | a . O ~ -
T B 5 |&s g I |E | 55 | &5 =
Greenwich = = = - e 5 Greenwich ° 5 - <= = £
Givil = | 34 2 EE 2% a2 Civil B E ) g5 |23 | °.
Time. | § Eé g ) g3 §é £8 Time. oz |4 i SNEH 8
4 <] b S s ) £ w5 4 1<} 2 K N R ) e n
£ P S g8 2 3 S _ % _ .~ Se & s ) e K] ] S (% _. S<
2 | SE |32 2% | B | B |43F|s%F | L% 2 | SR |2 | 855 | % | £ |48F s8R | %
3 s& | BT Z< z 3 ? 88 | 838& g B sa | B g ] 5 g8 | 28R 8=
= | = A £ S 5 < = 4 = | = A & 3 3 |< 2 =
1902. ° ° ° 1902. ° ° °
324'145 |RF, M| 4990 |oq17| 3028 187'5(+149| 10 67 329°279 | RF, M 0909 | 2434 1606 |—23"3 265
4990 [0'375| 3040 1849 4140 o 8 I 0835 2892 | 153°9|+16°8 19
L. 4990 [0°377| 3083 184'1 +15'4| 31 173 4990 |o0'991| 285'5 | 180°8 |4 15°6 o 31
4990 0°355| 3068 | 1833 |+142| 11 73 4990 '0'985 283'9 | 178'¢|+13'9| 30 | 248 | & s6gns
4990 {0°320| 3100 180°9 4138 4 79 4990 0'g70| 2862 | 174°1 |[416% <] 15
4990 |o'292: 314'8| 1786 +13'8| 18 131 Nov. 26 Centre ( 98°6)(+1°4) (30) | (294)] (853)
4990 (0318 3200| 178'5:+160| 13 37
o'grr; 1117 1032 =187 218
Nov. 21 Centre © H(166°3) (+270) (87) | (568) (218) | 330°134|RF, M 0954 | 247°2| 1578 |—21"3 141
: I 4993 0789 249'8| 137°2 [—150 o 2 32f
Nov. 27 Centre ( 873)(+12) (o) (2)] (173)
325159 |RF, M | 4990 |0'605| 291°9| 1882 +14'5| 12 54 '
4990 [0'559| 2942 1846 +118] 49 261 331°255  RF, M 10'947 237°1| 139’7 |—30'5 | 92
L 4990|0481 2953 179'4 +13°6| 31 182 L 4994 10958 2883 | 1451 | +178"° © 5 } ‘e
4990 0°491, 30071 178'9 +162 1 15 4994 (0944 | 2880 142°4 |+ 173: 2 6 7
’0'908 113‘4‘ 904 |—20'3 : 127 | |0'950 43| 591 4722 ! 57
Nov. 22 Centre (152°9)(+1°9) (93) . (512)] (127) |Nov. 28 Centre! ( 7275)(+1°1) (2) (11)  (220)
|
332°160 | RF, M io'961 62-7 508 —}-74,-2i ’ 76
326" RF, M o 10808 | 286°6| 1888 |+ 144 7 2 |) 1. lo'g42 84| 351°5 4206 47
e 1330 '0'796 288°6! 1873 (4157 ) ?8 Nov. 29 ‘Centre ( 606)(+410) (o) (0) (123)
4990 [0777| 28781 1857 |+149| 10 | 116 |
4990 o077z 2857 185741413t 2 1 i
4990 0757/ 288'9; 1837 |+15°3] 15 127 |+ 308c | 333°166 | RF, M| 0874 | 248'2| 1060 |— 184 51
4990 0732 2892 181°5 4151 o 6 I ! 0°945 | 102°9| 3374 |—11°g 138
4990 (0739 2880 182°2 |+ 144 o 9 Nov. 30 Centre ( 47°4)(+09) (o) (o) (189)
4990 |0730( 2904 | 181°1 |[+15°9| 1 9 I
4990 0696 288'3| 17864138 20 167 | |
Nov. 23 Centre (13590(+ 17), (55) | (495); (308) | 334°157 | RE, M o'gog| 2458 774 — 16°8 141
L 0945 | 3546 4984706 65
0859 | 104'8] 336'3 —12°3 70
: Dec. 1 Centre ( 3430 (+07) (o) (0) (276)
327°263 { RF, M 0795 | 2559 | 1766 |—102 118 :
4990 [0°go6| 2849} 18g'5 |4+ 142 3 24 | |
4990 |0°882| 2842 186414133 8 72 L 335°438 | AS, M [ 4994% 10367 2557 382, ,— 47 o 4
L 4990 |o'872| 286°4| 1850|415 1| 24 | 357 | 1935¢ 4994* lo349| 2577 37°3|— 38| o 4
4990 |0'844 288'0| 181°6|+160| 11 57 11 Dec. 2 Centre (17°4)(4+05) (o) 8 (0)
4990 |o'817( 285°7| 179'0{+13'7| 30 169 | ]
Nov. 24 Centre (125°2)(+16) (76) | (679) (2053)
Dec. 3 No | photograph.
328180 | BF, M 0857 239°3| 167°3|—25"0 270 |Dec. 4
4990 |0'964| 283°7| 187°4|+13°6 o 218 |} to No iSpots lor Facule.
4990|0962 28571 1868 |+15°5| 27 196 | | Dec. 6
I 4990 (0961 28761 186°5 |4+ 17°3 1 22 | ¢ 597¢
4990 [0°936 226'9 1818 |+163| 19 135 | | 34.oi301 RF, M 0860 282°4| 1184106 61
o |og17| 2847 17904141 | 32 181 .
Nov. 25 éeggtre ? (n?‘x)l(+r5) (79) | (752) J (867) |Dec. 7 Centre (313'3)'(—01) (o) (o) (61)
I
Group 4993, November 27. A very small faint spot.
Group 4994, November 28. A pair of very small spots.
Group 4994*, December 2. A pair of very small spots.




TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 19O02.

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

& E '5 HEeLlOGRAPHIC Spors. FacuLz, & é 'E HELIOGRAPHIC SroTs. FacrnLz
& 3 7] H 3 23
2 3
K - EENEER - K I g5 |gs | g
Greenwich o .; . & <3 Qg <) Greenwich 2 l’é':'; & <z ] ]
Civil < SE | o B2 |2= s Civil | < SE 2 S g8 5=
Time R LEE B |Eg | 84 | mee | s (s |, 58 [z | 24
g8 | Sz . 3 s |o® L@ 58 g | s 5ol . 30 0s |s%. s | &
2 T 35 o ] < ©_~|9o_=~ . -1 P S= 8.4 2 = = -
= | = a & 3 3 |< < < = | = a = 3 S < 2 <
1902, ] o 1902, o o o
341°179 0864 07 |4100 29 [351°432 2947 | 235°1 14227 213
L 0841 3562 |+ 200 35 114'8| 10470|—2279 102
Dec. 8 (301°7)(—02)] (o) (©)|  (64) |Dec. 18 (1667)(—1°5) (o) (o)} (315)
342°164 0939 356'9 +20'6 35 {Dec. 19 graph.
L 0'937 325°5 +63¢ 19
Dec. 9 (288:8)(—03) (o) (@ (4
353°211 294'1| 1907 |+17°2 493
L
343262 0957 345°8 42172 go |Dec. 20 (1433)(—= 17 (o) (0)] (493)
L 0'993 191-8 i+16'6 304
Dec. 10 (z743)(=04) (©) | ()| (394)
354°259 2932 | 187°4 +19'2 1268
I
344169 10949 1921 {4169 516 | Dec. 21 (129'5)[(— 1°8) (o) (o) (1268)
L
Dec. 11 (262°4)(—o'5) (o) (©)| (516)
3557171 2917 | 1821 |+ 19°1 540
L 111'5| 43'9(—21'2 69
3457477 io'819 ‘1| 192:¢|+165| o 20 832nf] Dec. 22 (117:4)(—19) (o) (o)}  (609)
Dee. 12 (2451)(—07) (0) | (20)} (832) ;
i : 3561295 293°2| 1743 | +21°6 522
246162 0785, 188-2 |+ 204 160 1. ;
0'883 | 1764 [+ 184 416 | Dec. 23 (10277)(—21) (o) ()] (522)
L o915, 1722 |—237 112
0'955 " 16672 |— 305 83 |Dec. 24
Dec. 13 (236°2)[(—o8)] (o) @) (771) to or Facule.
Dec. 26
347185 :0'+l8£ 2401 |—186 o 5 360°438 2406 | 102°3 | —25'9 131
o408 238'4|—193, o 7 Dec. 27 ( 480)(—26) (o) (o) (131)
I. 0778 17484183 ! 591
0820 17171 -—23'8‘ 8o
0-888 | 164'5 —302 124 |361°481 246°0| 987 i—22'9 259
0923 | 157°3 —23°§ 137 10511 323°1 —1I§°1 284
Dec. 14 | feEn=en @ | () (63 [De. a3 Caea(=27 @) | () (543)
348-440 0802 159°1 :—30-03 206 :
0927 1437 4330 130 |362°438 251°6 101°2 |—18°6 83
Dec. 15 (206'1)‘(— 1'0) (o) (o) (336) 107°1| 323°9|—160 347
| f Dec. 29 (207)(—28)) (9) (0)| (430)
349176 0719 ; 2367 42277 3 20
L 0688 233'2 41235 o 16
Dec. 16 (196°5)(—1°1)| (3) (36) (o) 363434 109'6| 3233 |—162 123
i 110°5 | 30831 —19°3 259
350°186 08353 2381 +22'0 4 24 1,6, |Dec 30 ( 87)(—29) (o) (0)| (382)
I o811, 232°6 1+23°3 (<] 9 406 '
Dec. 17 : (183°1)(—13)  (4) (33)] (246) |Dec. 31 or Facule.
! i

x

Group 4995, December 12. A small spot.

Group 4996, December 14. A pair of very small spots.

Group 4997, December 16-17, Two small spots, « and b, which tend to move apart.
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18 AREAS AND HELIOGRAPHIC POSITIONS OF GROUPS OF SUN SPOTS DEDUCED FROM PHOTOGRAPHS
AREAS and HELIOGRAPHIC PosITIONS of GRrOUPS of SUN SPOTS DEDUCED FoR EACH DAY from the MEASUREMENTS of the
ProroGRrAPHS taken at the ROYAL OBSERVATORY, GREENWICH, at DEHRA DON IN INDIA, and at the RovAL ALFRED
OBSERVATORY, MAURITIUS, in the YEAR 1902.
Nore.—The Greenwich Civil Time at which the photograph was taken is expressed by the month, day of the month (eivil
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.
Projected Area for l i Projected Area for ' | i
Date. Arjea of ; Group. Mean { Mean | Loxf]gltude Date. ]! i?ee: of Group. | Mean Mean Im;i‘;“de
Greenwich 1 ;LougitudeI Latitude G rotml Greenwich ‘ | ILongitude Latitude Central
R - : , { i entral s me ! . | of Gi .
Civil Time. Umbra.| \;;g;l.e ‘Umbra. \g:ootlle of Group. | of Group. Meridian. Civil Time. ’Umbm; \S\’}Ll)(ge Umbra. \S\’p}:ge ‘ of Group. | of Group Meridian.
Group 4963. Group 4966.
Three small faint spots on January 5. The group has greatly increased by January A cluster of very small faint spots.
6, and has become a short compact stream of spots. On January 7, it is seen
as a single large composite spot, which has divided again into several distinct
spots by January 10, of which e, the leader, is the darkest, best defined, and 1902 o ] ° °
most regular, 992. 4 - . .
Mar. 2247 o 16 o 8 307 | —26'3 | —21'6
t
1902. , ! ° ° ° Means ... ‘ ‘ o 8 I 307 i —26'3 .
Jan. 5257 o 30 o 32 76 | — 82 | =619
6189 | 52 | 264 37 | 183 '3 | — 81 | —4579
7°331 | 88 | 682 53 | 406 101 | — 82 | —320
8177 | 124 . 738 66 | 402 16 | — 82 | —193
9187 1 155 1 969 | 78 | 490 99 |~ 781 =78 Group 4967.
10186 | 129 71z 65 356 106 =781+ 579 A number of small unstable spots in a straight stream.
111186 | 84 | 630 44 | 333 10°6 - 72 | 4191
127168 | 88 | 5oz 52 | 299 1o | — 73 | 4327 ! |
13166 | 38 | 353 27 | 253 112 | — 80 [ 4459 [ Mar. 3626 | 10 56 6 32 345 | +237 | + o5
14287 | 23 | 223 24 | 222 10°8 - 75 | +602 4249 | 10 65 6 38 345 | +246 | + 87
15°175 6 3 12 61 133 | — 76 | +744 5222 | 13 | 103 7 61 33'8 | 4248 | +207
! 6 No| photoigraph. I
Means | I 42 | 276 1073 | — 781 7°193 | 10 16 o 15 347 | +246 | 4476
Means 5 37 3438 +2443
Group 4964.
A very small faint spot.
’ ‘ } Group 4968.
Jan. 10°186 i + ; 81 o 7 510 +267 ' +46°3 A pair of very small faint spots on March 3. The group rapidly increases in size
- | and has become a broad short stream of irregular spots by March 7. The pre-
Means A ’ | o 7 510 + 267 ceding portion of the group has coalesced to form a very large elliptical spot,
‘ ! ’ @, by March 9. The following portion of the group rapidly diminishes. a is
measured in two portions on March 12 and 14.
Group 4965. Mar. 3626 o 3 o | 5 | 3311 ‘ +25°4 | —6279
A pair of very small faint spots. 4'249 I 73 12 81 3310 | 4252 | —5478
5°222 | 113 | 411 76 | 308 331°8 | 4251 | —41°3
| 6 No| photolgraph.
Feb. 13°178 o 1 17 o 11 237°5 - 84 | —394 7193 | 182 (1012 111 624 3318 | 4249 | =153
| I 8183 | 214 [1332 126 | 788 3314 | +250 | — 26
Means ! } o ’ It 237°§ ’ - 84 9'458 | 244 (1387 190 1113 3316 | 4250 | 4144
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TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1902. 19
AREAs and Hrniograpaic PosiTioNs of GROUPS of SuN SpoTs—continued.
Projected Area fc ; i Projected Area for . Longi
Date. ArJe: :f J Grzug.r ‘ Mean Mean Loxf)gxtude Date. X)x:]e? :f Group. Mean Mean ?l'go!:de
Greenwich i | Longitudo| Latitude | "’t'nl Greenwich | Longitude | Latitude | %
A, ; entral e :
Civil Time. Ummbra. \S\;itge }Umbra. l \gp}gge i of Group. | of Group. Meridian. Civil Time. | yyira \SV;}::QQ Umbra. vSVphozl,e of Group. | of Group. Meridian.
l !
Group 4968—continued. Group 4972—-continued.
1902. 4 ° ° ° 190z, 4 } ‘ ‘ ° ° °
Mar. 10178 | 191 | 877 | 121 | 697 3319 | 4251 | 4243 | June 1567 | 23 90 ’ 16 63 ’ 3244 | +25'5 | +382
118z | 78 471 | 61 | 373 | 3354 | +24'3 | 4409 2469 | 13 54, 1 47 | 3243 | +254 | +500
12269 | 62 | 418 | 68 | 464 335°7 +237 | +55°5 3°481 5 26 | 6 32 | 3236 | 4253 | +627
13481 | 18 | 268 | 40 | 558 3362 | 4233 | 4720 4125 3 1z | 5 | 21 | 3237 | +25¢ | +71°3
14185 | 15 | 46 | 66 | 209 | 335°3 | +231 | +803 ! ‘ :
i ‘ Means . 21 | 104 32526 | 4257 .
Means ... ] ‘ ‘ 79 | 475 33302 | +24'55 ’ I
Grou 69.
| P 49%9 Group 4973.
A small spot n. p. Group 4967. A pair of very small faint spots following Group 4972.
x
Mar. g222 5 32 3 19 ’ 433 197 | 4392 | Moy 26445 1 ° 13 o 1 12 | 3178 | +276 | —49
! | . )
Means 3 19 \ 4373 ‘ +1977 Means . & o i 12 3178 | +276
Group 4970.
A very small faint spot. Group 4974-
l ‘ A small spot with a very small companion.
May 5473 | o | 9 | o 6 | 2754 | +274 | — 973 :
Means ! Lo | 6 ‘ 2754 | +274 Junez2344s | o | 12 ! o | 13 | 29713 l +27'3 | =594
| i i ‘
Means . ' I o 13 2973 ‘ +27°3
1
Group 4971.
Two very small faint spots.
! Group 4975.
M - . . ye-
Hay zrgol ° 23 ° l 4 486 +237 l 254 A small faint spot.
Means o 1 14 486 | 4237 l
July 4475 1 14 1 10 2476 ' +246 | +369
Means ... | 1 10 | 2476 ‘ 4246
i
Group 4972.
A large regular spot, @, with small companions on May 24, 25, 26 and 29.
May 24168 | 15 97 25 | 162 327°5 | +256 | —6979
25°384 | 24 | 173 22, | 170 | 3268 | 4261 | —54'5 Group 4976.
26445 | 33 | 200 2§ 150 3263 +262 | —410 A very faint small spot.
27°400 | 40 | 250 26 | 161 325'9 | 4260 | —287
28-4c1 | 74 | 268 44 ' 158 3257 | 4262 | —157 |
29°'429 | 64 | 202 36 | 114 325'3 | 4261 | — 2°5 | Aug. 7132 o 10 o 7 153°4 | =257 | +27°9
30141 | 32 | 182 18 | 103 3249 | 4261 | + 66
31482 1 33 | 113 20 | 69 | 32477 | +25'5 | +241 | Means ° } 7 | 1534 l ~257
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20 AREAS AND HELIOGRAPHIC POSITIONS OF GIROUPS OF SUN SPOTS DEDUCED FROM PHOTOGRAPHS.
AREAs and HELIOGRAPHIC POSITIONS of GROUPS of SUN SPOTS—continued.
: | | . :
Projected Area f i Projected Area f i
Date. Al'-]:: of é::ugf Mean | Mean Lo?gl tude Date. A?ee: jf é::u;r Mean Mean LOl;rg:l:de
Greenwich | Longitude | Latitude c mtml Greenwich Longitude! Latitude Contral
. - . entra. .. .
Civil Time. Umbra. \;’;ﬁl'e ’Umbra. ggx)t].e of Group. | of Group. ’ Meridian. Civil Time. Umbra. ‘gll;'(fé‘e Umbra. ‘g}})‘gk of Group. | of Group. Meridian.
Group 4977: Group 4982.
A small spot, a, with two very small companions on August 17, A large elliptical spot, a, followed on September 24 and succeeding days by
several small spots in a straight stream. On September 25, and again on
September 28 and succeeding days, @ is also preceded by a stream of small
1902. 4 ° ° ° spots.
Aug. 17°130 4 21 4 19 298-0 +22°0 | —55°3
18°180 6 14 4 10 2988 | 42111 | —406 1902. ° ° °
- Sept.22'469 | 42 | 160 75 | 313 16179 | =209 | =714
Means q 4 { 15 29840 | +21°55 23229 | 34 | 232 43 | 294 1616 | —21'¢ | =617
24488 | 57 | 274 | 47 |225 | 1613 | —209 | —y52
25°466 | 73 | 329 48 | 221 161°4 | —2z209 | —32°6
26'462 | 56 | 342 33 | 206 161°3 —207 | —1973
Group 4978. 27°472 | 41 | 301 23 | 172 161'3 | —20'8 | — 60
. . 28488 | 51 | 249 29 | 142 161'2 | —206 | + 73
A pair of very faint small spots. 29°562 34 192 20 116 160°§ =207 | +208
307169 | 24 | 258 15 68 1606 | —z1°0 | 4287
Aug. 20 o . o
ug. 20°501 o | 40 o 25 2887 + 386 20T | 5oy 1287 | zo0 63 15 +3 1609 | —208 | 44379
Means ] | o 25 288+7 +386 2°147 8 33 8 33 1607 —21°1 +55°1
Means 32 | 167 161°15 | —20'89
Group 4979.
Three very small spots.
A ] l i l i‘ | } Group 4983.
8- 24593 > 22 3 'z | 2769 | +190 ! +2212 Several spots in a sinuous stream. @ and b, the first and last spots, are the largest,
i @ has become a large regular spot by October 9. & has broken up by October 8,
Means ... ’ , 3 ’ 12 ) 2769 ' +190 l a remains alone by October 14. .
Oct. 5124 | 22 96 34 | 151 3540 | 4100 | =724
Group 4980. 6155 | 58 | 431 54 402 | 3543 1— 97 | =585
Several srlmllll SPOt}i irlx a straight stream on September 18. The first and last spots, g;;; ,gg g:’g g; ;1? gggg + g? ::gf
@ and b, are the largest and best defined, and alone remain after September 21. 9299 | 105 ! 535 53 278 35649 + 96 | — 14°3
| ‘ 10458 | 59 | 368 31 | 182 3584 | 4+ 98 | + 24
Sept. 18'447 o | 33 o 19 2694 | +227 | —1770 11'146 | 55 | 300 27 | 152 %587 + 96 | +11°8
19438 | 30 | 89 | 16 | 45 | 2689 | 4227 | — 44 122496 | 63 | 298 | 36 171 | 3587 | + 93 | +296
20°416 18 & 47 9 l 50 2688 +227 | 4+ 84 137305 | 44 | 250 29 | 163 35971 + 98 | +407
21448 | 34 | 133 19 75 2685 4225 | 4217 14565 | 31 155 28 | 143 359°3 + 94 | +57°6
22:469 o 42 o 26 2687 | 4220 | 4354 15287 | 22 | 104 26 | 130 3584 | 4100 | 4661
23229 o 7 o 5 27009 | 4218 | +476 16609 o 23 o | 122 o1 + 93 | +852
Means ’ 7 l 37 26920 | 42240 Means 36 | 216 35748 | + 968
Group 4981.

A spot, , which steadily diminishes in size.

A small companion is seen near it on
September 24.

Group 4984.

Two small spots, a and b.

A very small spot accompanies 4 on October g.

Sept. 21°448 o 32 o | 100 1640 | 4201 | —82°8
22469 | 7 | 59 1z | 86 | 1619 | 4206 | —71:4 | Oct. 77153 | 7 23 4 | 12 185 | 4220 | —z2111
237229 | 21 74 21 77 161°4¢ | 4200 | ~61'9 8429 | 26 66 12 25 204 | 215 | — 23
24488 12 58 10 41 1609 +z201 | —456 9299 4 17 3 10 | 212 +217 | 4100
Means . | ! B § ’ 76 ) 162'05 | 42020 Means l 6 ' 16 I 20703 | +21'73 '
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TAKEN AT THE RovaL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1902. 21
AREAs and HrviograpHIC PositioNs of GRroOUPS of SUN SPOTS—continued.
T
| .
Projected Area for Longitud Projected Area for i Longitude
Date. Ares of Group. Mean Mean 01;1.301: ¢ Date. Area of Group. Me.an M‘.’a“ | from
Greenwich | Longitude| Latitude Contral Greenwich Longitude| Latitude Central
ivil Ti . ivil Ti ' Whole | of Group. | of Group. s
Civil Time. Umbra. r ‘gg:ie Umbra. V;’ll;;)tle of Group. | of Group. Meridian. Civil Time. \Umbra. “57::32? lumb"“ s :t.e p i Meridian.
i !
Group 4985. Group 4989.
A few very small spots. A very small spot, @, followed by one or two very small spots. @ alone remains by
November 16.
1902. 4 ° ° e l . . .
Oct. 21-468 9 28 6 18 2434 | +23°5 | +327 1902, 4 )
227439 [°] I [<] 9 215'8 4216 | +47'9 | Nov. 14132 2 18 1 11 2878 | 4200 | +290
' 15164 6 30 5 20 2897 | +203 | +44°S
Means ... , l 3 t 14 ‘ 24460 | 42255 16°501 o 8 | o 9 | 2z91't | +1979 | +636
Means ... i T ' 2 i 13 289'53 ' +20°07

Three close pairs of very small spots on October 22.

Group 4986.

The group rapidly increases

in size, and has become a fine straight stream by October 24. The leader a, has
become a large regular spot by October 26, and has divided into two portions by

Group 4990.
A pair of small spots, a and b, from November 14 to November 17. The group has

October 29, which are measured together on October 30. The following portio irely i N ber 18, and has b a compact
of the STC?“P has disappeared by thgis last date. * e oo 2?‘2:213 g:"milxj'ls:gull:: :gg:s?m"i‘c}?e bgrmf; e;:pi‘igl)} exa!znds ilis'cselefc ‘})n:a]lel to the
equator and has become a fine stream by Noventber 20. It undergoes con-
tinual change on the succeeding days.
Oct. 22°439 7 15 5 30 1635 | —208 | —347
23146 | 34 | 186 21 125 1636 | —21'1 | —250 . .
24°491 | 103 | 606 57 | 340 1651 —z210 | — 58 | Nov.14'132 o 17 o 14 179°5 +15'7 —/69-3
25192 | 59 | 468 33 | 262 1672 | —209 | + 5§ 15164 1 23 1 28 1795 | +14'9 | — 2'7
26°146 | 75 | 541 54 | 31§ 1676 | —208 | 4185 16°501 9 36 6 27 18172 +15.o —4 '3
27'140 | 76 | 494 st | 329 | 1685 | —z200 | 43275 17466 | 18 58 19 36 | 1816 | 4149 | —3371
28120 | 66 | 417 53 | 335 169°s | —203 | 446 18465 | 74 | 316 39 | 168 182°5 +l4,:2 —190
29'426 | 28 | 166 40 | 231 1714 | =200 | +65°6 19373 | 119 | 710 61 365 1823 | +146 | — 74
30532 o 20 o | 147 1738 | —z205 | 4826 20'163 | 157 | 852 79 | 396 1821 | 4146 | + z-.8
217145 | 166 1071 87 i 568 1823 | 4146 | +160
Means ’ ‘ l 35 | 235 167-80 | —z2060 22169 | 158§ 871 93 | 512 1814 +1+:3 +28°§
‘ : 23444 | 75 | 643 | 55 | 495 | 1828+ 14_2 +4g~3
24263 | 78 | 697 | 76 | 679 | 1840 +146 | 458
25180 | 55 | 481 79 | 752 1842 \ +148 +71'1
26279 | 11 | 104 30 | 294 1784 4142 | 4798
Group 4987. ' i 6 8168 1 +146
A pair of very faint spots on October 24. Only one of these, @, remains on October Means ... ‘ 1 ' 48 1 33 151 ‘ +14°65
26. A short stream of small spots has formed preceding o by October 28. a
has disappeared by October 2q.
Oct. 24491 o . xg ‘ o 27 978 l —17'8 | —731 Group 4991.
25°192 o ! } o 8 969 | —202 | —64-8
26°146 o i 9 ) 8 96°5 — 181 —526 A small spot.
277140 o 5 o 4 95'9 | —18'9 | —40'1 | |
28'120 | 12 93 7 55 looz | —20'3 | —228 | Nyy, 15164 ) 6 | o 12 1722 | —20'6 | =730
29°426 6 .- 29 4 22 1027 | —20'5 | — 3°I 16°501 8 19 } 7 19 1729 | —z06 1 =546
307532 5 . 1 3 6 1040 | =211 | +12°8 ! ‘ !
Means ... | ... { 4 16 172°53 ‘ —20‘60‘
Means ; ) 2 19 99°14 1 —19'56‘
Group 4992.
Group 4988. A small spot, n. f. Group 49g0. A second spot is seen on November 16.
Two small spots,
Nov. 15'164 2 17 4 30 1718 | 4183 | —734
Oct. 28-120 1 29 1 | 21 1531 | =332 | +30°1 16501 2 13 2 11 17277 | 179 | —54°8
Means ... ’ 1 ] 21 153°1 —332 Means l 3 21 172°25 |’ +18°10




N e T S At

22 AREAS AND HELIOGRAPHIC PoOSITIONS OF GROUPS OF SUN SPOTS DEDUCED FROM PHOTOGRAPHS
ARrEAs and HELIOGRAPHIC PoSITIONS of GROUPS of SUN SPOTS—continued.
Projected Area for j Projected Area fc | i
Date. Ax?ea of Qrou;, | Mean Mean | Lo?gt tude Date. Ag:]:: of érou;.r _ Mean Mean In:rgoxtude
Greenwich i Longitude | Latitude | Ce:)tl:')l Greenwich - Longitude | Latitude Ce tlr.;l
e a) o n
Civil Time. | gy, Vg’;‘;{e Umbra, %V;;"t{e ' of Group. | of Group. | Meridian. Civil Time. | yrpra, g?;‘;f“ Umbra. ‘;";;;;“ of Group. | of Group. | \ - dian.
Group 4993. Group 4995.
A very small faint spot. A small spot.

1902. 4 ° ° ° 1902, 4 ° ° °
Nov. 27134 o 3 o 2 137°2 —150 | +49'9 | Dec. 12'477 [°] 45 o 20 192°4 | +16'5 | —52°7
Means o 2 1372 | =15 Means o | 20 192°4 | 4165

Group 4994. Group 4996.
A pair of very small spots. A pair of very small spots.
Nov. 28255 r 7 2 . 1436 } +17°5 | 4711 Dec. 14-185 o 21 o 12 239°1 —19'0 | +164
Means ... 2 I I 1436 I +177 Means ) 12 | 2391 | —19%0
G " Group 4997.
TOUP 4994 Two small spots, a and b, which tend to move apart.
A pair of very small spots.
’ Dec. 16:176 4 51 3 36 235°1 +23'1 | 4386
Dec. 2438 o | 14 (<] 8 377 = 42 | +2073 17°186 4 36 4 33 2366 42274 | +53°5
Means ol 8| 377 | =42 Means 4 | 35 | 23585 | +22775
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ROYAL OBSERVATORY, GREENWICH.

TOTAL PROJECTED AREAS OF SUN SPOTS AND FACULAE

FOR EACH DAY,

AND

MEAN AREAS AND MEAN HELIOGRAPHIC LATITUDE

OF

SUN SPOTS AND FACULR

FOR EACH ROTATION OF THE SUN

AND FOR THE YEAR

1902.
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ToTAL PROJECTED AREAS OF SUN SPOTS AND Facurx For EACH DAY IN THE YEAR 1902,

ToraL PRoJECTED AREAS of SN Spots and FacuLz for Eac Day in the YEAR 1902.
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.
Projected Area. Projected Area. Projected Area, . Projected Area.
CG.I'Q;BI'IF‘.ViCh qugfl']fwic}‘ grefli‘wich grgfr&‘vyich
ivil Time. ! ivil Time. ivil Time, 1vil Time. !
Umbre. g‘;}:ﬂ:’ Faculz, Umbre. g:,? Facula, Umbrz. \éVpl:)ot: Faculz. Umbm.l ‘SYpl::: i Faculz.
1902. d 1902. d 1902, d 1902, d ‘
Jan. 15 o ) o Feb. 193 o o o | Apr. 7 No | photojgraph. | May  264| 33 213 1608
22 [} o 85 202 (<] ) o 82 o o 370 27°4 40| 250! 101
32 o o 75 21'g o o o 9'5 o <] 556 284 74 | 268 o
42 o o| 102 227§ o o o 10°2 o o 251 29°4| 64 | 202 o
53 o 30| 160 232 o o o 12 o ) o 301 32 18z | 144
62 52 | 264 o 24°2 ) o o 12°4 o [ o 31°5 33 113 o
7'3 88 | 682 ] 25°5 o o o 13°6 o [} <}
82| 124 | 738 o 26°% o o o 14°4 ) o o
92| 155 | 969 o 27°3 o ° o 1572 o o o|June 16| 23| go! 828
1oz| 132 | 719 | 45 2872 o o o 162 o o o 251 13 54| 1644
1172 84 | 630 62 17°1 o o o 31 5 26 | 1330
122 88 | 502 o 184 o o o 41 3 12 | 644
132 38| 353 o| March 12 o o 41 195 o o o 56 o o o
14°3 23 224 29§ 22 o 16 22 20§ o o [°] 62 o o o
15°2 6 34 | 187 36 10 59 | 543 212 o o 49 72 o o o
162 o o | 485 42 21 | 139 | 419 222 [} o o 82 o o o
1772 o o o 52| 121 | 546 29 23°4 o o o 94 ° o °
182 o o o 6 No | photolgraph. 244 o o o 1072 [} o o
19°5 o [o] o 72 182 | 1028 234 252 o [} o 11°2 o o [}
20°2 o o 125 82| 214 | 1333 o 265 o o 88 12°2 [} o o
2172 [] [ 184 9'5| 244 | 1387 31 27°% o [¢] 190 13°1 [} [¢] o
22°2 o [} 109 10°2| 191 | 1094 o 284 o o 581 14°1 o o 92
232 o o o 1z 78| 471 | 340 292 o o o 15°6 o ol 166
2472 o [} [} 12°3 62 427 961 302 o o o 16°2 o [} o
25§ o o o 135 18| 258 | 337 17°4 o o o
265 o o ) 142 13 46 | 355 182 ° ° o
2772 o o o 154 o o o | May 14 o o o 19°4 ° ° o
283 o o 126 1674 o o o 23 o o] 109 202 o o 144
295 o o o 17°6 o o o 34 o o o 214 o ol 317
303 ° ° 95 182 [ o o 44| o 0 o 22°4 o o1 746
312 (<] o 147 19°4 (<] o ° 5’;! o 9| 538 234 (<] 12 65
206 o ° 63 65| o o 364 24°5 o o 41
2144 [ <] o 75 o o o 254 [ o| 163
Feb. 12 o o 19 227 o o o 85 o o o 264 o o o
22 o o o 237§ o o o 9'4 o o o 27°5 o o o
32 o o 40 242 o ) o 10°5 o o o 28'5 o o o
4 No | photo|graph. 255 o (<] <] 11°2 (] =} o 29°2 o o [}
5°5 o o o 26'4 o o o 126 o o o 30°5 [ o o
62 o =} 51 277 o o o 13°1 o o o
7°3 o o o 285 o ) o 14°5 o} o o
82 o o o 292 o [*) o 15 No | photograph, | July 1"2 o o o
9 No | photojgraph. 302 o o| 293 161 o ) o 2+6 o ) )
107§ (<] o [<] 31°5 o o| 620 17°4 o o o 3’5 o o °
113 o o 32 . 185 [} [¢) o 4°5 1 14 o
12°2 o o] 138 19°5 o o o 5 No! photoigraph,
132 ° 17 54 | April 1'6 [ o 714 20°1 <] o o 65 ° ° o
14°2 [} [¢] <] 2 o o | 1123 214 o 23 o 7°5 o ° 80
1572 ) o ) 36 o o o 22°1 o o o 83 o o °
165 o o o 44 o o o 23 No| photograph. 94 o o o
17°5 ° ° ° 5z o ° o 242 15 97 | 416 106 o o o
183 o o o 65 o ) o ) 24 173 | 1152 1ty o o! 178
| ‘ ‘




P__-

TorAL PROJECTED AREAS OF SUN SPeTs AND FACULE FOR EACH DAY IN THE YEAR 1902. 25
ToTaL ProJECTED AREAS of SUN Spors and FACULZE—concluded.
Projected Area. Projected Area. Projected Area. Projected Area.
it Tame Givd T, ot T, Gl e
171 2 2\ une. 1V1) nie. ’ me.
Umbre. \SVPI::?: Faculz. Umbre. \ng:)otl: Facule. Umbre. ‘S?:)‘::: Faculz. Umbrz. VéVP!:;;l: Faculz.
1902, d 1902, d 1902, d 1902, d
July 124 [} o| 518 | Aug. 2575 o o o { Oct. 62 58 | 431 539 | Nov. 185 74 | 316 | 513
13°5 o o | 241 266 o o| 105 7'z 85 | 526 <] 19°4| 119 | 710 o
144 o o 151 27 No| photolgraph. } 84| 131 | 686 121 202 157 | 832 66
- 15°5 o o o 285 o o o 93| 109 | 552 .o 21°1| 166 | 1071 | 182
16°4 [ o o 29'4 o o| 112 10°§ 59 | 368 [} 226 158 | 871 107
_ 17°5 o o o 302 o o 45 I §5 | 300 o 234 75| 643 412
1875 0 o =} 312 o o o 12°5 63 | 298 o 24'3 78 | 697 | 2144
Lee 195 o ° o 133 44| 250 77 252 55| 481 | 674
_ 20°2 o o| 238 146 31 135 | 203 263 It 104 | 486
212 [¢] [ 193 | Sept. 1’5 o o 52 15°3 22 109 398 . 271 o 3 126
22°2 ) o o 22 o o 47 166 o 23 | 146 283 1 71 141
8 23°5 o o o 35 o o o 17°4 o ) o 29'2 o o| 75
"1 24°5 o o o 44 o o o 18°3 o [} o 302 o ol 141
° 25°2 o o o S No| photojgraph 19°5 o o 64
o 264 o o o 63 o o o 20°3 o o| 165
4 272 o o o 7°s o o o 21°§ 9 28 | 203 | Dec. 12 o o| 238
° 284 o o o 84 o [ <] 22°4 7 56 | 182 2'4 o 14 (<]
295 o <] o 92 o [ 20 23'1 34 | 207 | 260 3 No | photolgraph.
30 No | photolgraph. 1075 o e} o 24'5| 103 | 619 | 239 4'4 o (<] o
8 315 o o o 113 o o o 252 59 | 474 | 227 52 o o o
4 126 o ) o 26'1| 75, 550 | 343 62 o o o
° 13°4 o o o 271 76 567 | 651 73 o o 64
4 Aug. I No| photograph. 14°1 o o| 272 281 80 539 | 1107 82 c <] 68
° 2’5 o o o 15°2 <] o| 232 29°¢ 35 206 | 1063 92 <] o 37
° 3'6 o o o 16°4 o o o 30°5 51 381 3541 10°3 o of 128
o 45 o o ) 17°4 o o 42 3175 o | o 97 Iz o o| 330
o 5°2 [} o o 184 o 35 o I 12°5 o 45 840
o 62 o o o 19°4 30 89 o | 13'2 o ol 738
o 7°1 o 10 o 204 18 97 o ; 14°2 o 21 | 1069
o 8 No!| photoigraph. 214 34| 165 | 110 | Nov. s o, o| 236 15°4 o o| 3350
o 9 No| photolgraph. 225 s1 | 260 | 579 25 o o| 963 162 4 51 )
o 106 o o <} ©o232 55 | 313 | 1358 3°1 o o| 842 17°2 4 36 | 277
2 114 o o o 24'§ 69 | 332 | 1146 65 ol ol 307 184 o o 229
6 12°1 o o o 25°¢ 73 | 329 | 382 52 o o 76 19 No | photolgraph.
o 132 ) o ) 26°5 56 | 342 o 4’5 o ° 85 202 ) o| 628
o 14 No| photolgraph. 27°5 41 301 [ 7°5 o o 27 21'3 (<] o 1257
° 156 o o 72 285 51 249 o 86 o o <] 22°2 o o| 464
° 161 o o | 239 296 34| 192 <} 95 ol o o 23'3 <} o| 293
4 17°1 4 21 | 211 30°1 24 | 104 o 102 o ‘ o| 323 24°5 o o o
7 181 6 14 85 11°3 o o| 323 25°3 o o o
6 194 o o o 12°5 o ) o 262 ) o o
5 20'§ o 40 o { Oct. 13 20| 63| 230 134 o o o 274 o o 143
! 214 o o o 21 8 331 783 141 2 35 90 285 o o| 400
3 22°4 o o 45 32 o o | 3504 152 10 73 | 797 29'4 o o| 1395
° 232 o o o 42 =} ) 59 16°5 19 76 | 1311 304 o o| 431
; 246 5 22 o 51 22 96 | 216 17°5 18 58 720 312 o [ o
>
>
b)
5
]
>
b]
>
>
>
bl
Cnvevwrem OpspnvaTiovs, 1002 3D




R T L VU VU PRSI

26 MEAN AREAS OF SUN SPOTS AND FACUL&Z ON PHOTOGRAPHS

MEAN AREAS of SuN Spors and FACULZE, as measured on PHOTOGRAPHS taken at the RovaL OBSERVATORY,
GREENWICH, at DEHRA DON, INDIA, and in MaurrTius, for each ROTATION of the SuN, from 1901
December 14 to 1902 December 31.

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 as 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 1873-1901 printed
in the Greenwich Observations 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
Greenwich Observations, 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 g. The dates of commencement of the rotations are given
in GrEeNWICH CrviL TiME, reckoning from midnight.

; Mean of Daily Areas.
; No. of Days
B.(I)qt:ti‘;t;l. Date of Coa(r;;;xic:fent of cach ] Pl‘::t:g]::;sm Projected. Corrected for Foreshortening,
were taken.
Umbre. | Whole Spots.|]  Facula. Umbre. |Whole Spots.|  Facule.
d !
645 1901 December 1420 28 20° 122¢ | 20 - 67° 26
646 190z January 10°53 26 92z 67: ’ 73 61 45" 92
647 February 687 26 58 30° i 49 42 22° 6o
648 March 621 27 37 224 i 195 2:9 179 210
649 April 252 26 oo oo [ 80 00 oo 92
650 April 29°77 23 2°9 21° 167 3'0 21 175
651 May 72:00 27 1 44" | 228 6'7 28 244
652 June 2320 27 o1 1'0 62 o'1 09 62
653 July 20°40 22 oo o ’ 23 oo o3 25
654 August 1662 25 o6 39 29 o' 26 335
655 September  12:87 27 35" 198 251 16° 146- 279
656 October 1013 27 28* 177° 318 19° 124 349
657 November 645 27 35 223 331 24° 167° 362
658 December 3'76 26 o3 59 314 o3 39 342

MEAN AREAS of Sux Spors and FacuLz, as measured on PHOTOGRAPHS taken at the ROYAL OBSERVATORY,
GREENWICH, at Denra DON, IND1A, and in MAURITIUS, for the YEAR 1902.
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.

‘ Mean of Daily Areas.

|

i No.of Days | —_ -
i hi
Year. i Phot?ongr:p;;;hwere Projected. ‘ Corrected for Foreshortening,
I taken, i
!
I ¢ Umbre. | Whole Spots. ! Facule. l Umbre Whole Spots. Facule,
! . i |
f |
1 l ‘
190z 349 | 14 86 163 10 62 178
|
| i
| |

|




TAKEN AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN TBE YEAR 1902. 27

MEAN HELIOGRAPHIC LATITUDE of SuN SPoTs, as measured on PHOTOGRAPHS taken at the RovaL OBSERVATORY,
GREENWICH, at DEERA DON, INDIA, and in MAURITIUS, for each ROTATION of the SuN, from 1901 December 14 to
1902 December 31. '

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 products, for Spots North of the Sun’s 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 Equator 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
hemisphere.

No. Date of Spots NorTH of the Equator. Spots SouTn of the Equator. Mean Mean

No. of Days Heliographic Distance from
of Commencement on which

Photographs Mean Mean Mean Mean Latitude of entire Equator

Rotation. of each Rotation. were taken. of Daily Heliographic of Daily Heliographic
Areas, Latitude. Areas. Latitude. Spotted Area. of all Spots.
d . o - .

645 1901 Dec. 14720 28 03 2670 67° 7°95 — 782 802
646 | 190z Jan. 1053 26 oo 45" 7°41 - 7'41 7°41
647 Feb. 687 26 21 22°88 07 15°53 + 2158 2263
648 Mar. 621 27 179 24°46 oo + 24746 24°46
649 Apr. 252 26 oo oo
650 Apr. 2977 25 21 25°935 oo + 25°95 2595
651 May 2700 27 28 2582 oo + 25°82 2582
652 June 2320 27 o9 26-08 oo + 2608 26'08
653 July 2040 22 o0 03 2570 — 2§'70 2570
654 Aug. 1662 25 2°6 27°50 oo + 27750 2750
655 Sept. 12-87 27 78 13'10 68 2095 - 273 1675
656 Oct. 1015 27 t0° 9-88 84- 20'73 — 1079 17°21
657 Nov. 645 27 165 14°81 15 17°34 + 1452 1483
658 Dec. 376 26 3°4 2123 05 18:95 + 1646 20°96

MEeax HELIOGRAPHIC LATITUDE of SUN SPOTS, as measured on PHOTOGRAPHS taken at the ROYAL OBSERVATORY,
GREENWICH, at DEHRA DON, INDIA, and in MAURITIUS, for the YEAR 1902.

No. of Days 1 Spots NorTH of the Equator. Spots SouTH of the Equator. Mean Heliographic | Mean Distance
eas. Pg:tg;:‘?i“ i Mean of Mean Heliographic Mean of | Mean Heliographic Lotitude of entire from Hauator of
were taken. i Daily Areas. Latitude. Daily Areas. Latitude. Spotted Area. all Spots.
|
1902 i 349 42 18- 81 ‘ 21 15°29 +7°48 17+64

Nors.—In the computations for forming the corresponding Tables given in the volumes for 1884 and 1885, the
latitudes of the Spots were only taken to the nearest whole degree, the next higher whole degree being adopted whenever
the fractional part of the latitude amounted to or exceeded ‘5. Thus, under 8°, for example, would be included all Spots
from 7°'5 to 84, 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 Spots South of the Equator, and the Mean Distances
from the Equator of all Spots, both for the rotations and for entire years, require a correction of — 0°'05. The Mean
Latitude of the entire Spotted Area requires the following correction :—

Mean Area N. — Mean Area S.

—Ores Mean Area N. 4 Mean Area S.

These corrections have been applied in computing the Mean Heliographic Latitudes and Mean Distance from the
Equator given in the above Tables for 1goz. and in corresponding Tables for the years 1886 to 1901.




