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MEASURES OF POSITIONS AND AREAS OF SUN SpoTs AND TacoLx, 1907.
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Colamp,  Line, ’ . .
1 41 Area of Umbra, Sfor §8, read 28.

42 Area of Umbra, for 13, read 58.
43 Area of Umbra, for 28, read 13.

Footnote. Group 6076, for January g, read Junuacy 8.

Footnote, Group Go8g, for January 16-18, read January 16-19.

Footnote. Group Gog6, for Jauuary 22-27, read January 21—31 :md insert, The Group iz not

: seen on January z8, zg, and 3o.

Footnote. Insert Januery 30. There is an uncerfainty in the t1me of this phoﬁubmph and
therafore in the longiludes of the spots and faculze.

Footnote. Group 6107, for February 5-16, read February 5-17.

Footnote, Group 6113, for February 13-24, 1-ea1é February 13-23. -

Footnote. {roup 6117, for February 18, read February 17.

1 36 Group 6134, Distance from Centre, 0728, dele shis line.

+4 Group 6134%, dele No. of Group, 6134%; Area of Umbrs, o; Area of Whole Spot,
5 ; and letter = to Facule. : '

2 5 Total Ares of Whols Sputs, for 1983, read 1972.
15 No. of Group, for 6131%, read 6131.
2 14 No. of Group, for 6184, read 6185,
Footnote. Group 6188, fur May 14~17, read M.ly 14.-;9, and inserf, The Group is not seen
on May 18,
Footuote. Group 6204, for nob seen un Jaouary U, read not. seen on June t1, and insert,
Return of Group 6194.
Footnote. Group 6213, for July ti—zz, read July 11-23.
Footnete, Group 6216, for July 1z—22, read July 11-23.
z 25 No. of Group, for 6217, read 6z15.
Footnote, Group 6220, for accompanying, read aceompany.
Footnote, Group 6222, for July 23, read July zz.
Footnots. Group 6226, for August 7, read August 8.
I 13 No. of Group, for 6237, read 62331.

:5 }ho of Group, for 6237, read 6233].

z 3" No. of Group, for 6237, read 62331.
Footnote, « Insert Group 62331 Awgust 16-18. Some small unstable spots, = of Group 6233.
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Footnote.
Footnote,
Footnots.
Footnota.
Faotnote.
Footnote.
Footnota.
Footnote.

Footnote.
Footnote.
Footnote.
Footuote.

Footnote. -

Group.
6204

6252
bz249

6255
6260

6283
6284
6300
6324

Group 6249, tnsert Return of Group 6234.

Errara

Group 6253, insert Return of Group 6z36.

Group 6260, énsert Return of Group 6244. .

Group 6262, for September 18-z1, read September 18—23, and Znsert, The Group

_ is not seen on September zz, T

Group 6266, for not seen on September 30, read not seen on September zg and 30.

Group 6267, for September 26, read September 25.

Group 6283, for Return of Group 6263, read Return of Group 6z5g.

Group 6284, for and with if the return of Group 6263, read Retarn' of Gronp 626 5.

Group 6300, énsert Return of Group 6286,

Group 6314, énsert Revival after two days of Group 6209.

Group 6318, insert With Group 6319, the return of Group 6300, ]

Group 63ig, for Return of Group 6300, read With Group 6318, the return of
Group 6300,

Group 6321, for Return of Group 6301, read Return of Groups 6301 and 6306,

Group 61324, insert Return or revival of Group 6310.

Ingert Group 63z1%, December 16. Some small apots far n of Group 632:.

Group 63241, dnsert A revival of Group §324%,
Tnsert Group 6334, 1907 December 311908 January 1. Some very small spota.

Head-note.

Head-note.

Hesd-uaote.
Head-note,
Head-note.
Haad-note,
Head-note.
Hea;d-note.
Head-note.

Lepcers oF Sun Srors, 1907.

Insert Return of Group 6194

For it consist, read it conaiate,

Insert Return of Group 6234.

Insert Return of Group 6236,

Insert Return of Group 6244.

For Return of Group 6265, read Return of Group 6259.
Tnseré Return of Group 6265, -

Insert Return of Group 6286.

Insert Return or tevivel of Group 6310,
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GREENWICH PHOTO- HELIOGRAPHIC
"RESULTS, 1907.

INTRODUCTION.

§ 1. Measures of Positions and Areds of Sun Spots and Facule on Photographs
taken at the Royal Observatory, Greemwich, at Dehra Din and at the
Kodaikdnal Observatory in India, and at the Royal Alfred Observatory,
Mauritius, in the year 1907 ; with the deduced Heliographic Longztudes
and Latitudes.

The phot.og'ra.phs‘ from which these measures’ were made were taken either at
Greenwich; at Dehra Dbn, North-West Provinces, India; at the Kodaikdnal
Observatory, Southern India; or at the Royal Alfred Observatory, Mauritius. '

The photographs of the Greenwich series were taken either with the Thompson
or with the Dallmeyer Photoheliograph, The Thompson Photoheliograph, which
was in yegular use for the greater part of the year, is a photographic refractor of 9
inches aperture, presented to the Royal Observatory by Sir Henry Thompson,
" which has been fitted with an enlarging doublet by Ross, and with a camera and
shutter for rapid exposure so as to take photographs of the Sun on a scale of about
75 inches to the solar diameter. The Dallmeyer,—which was substituted for the
Thompson for a few days in 1907 November, when the equatorial carrying.the latter
was being repainted,—is an insttument used in the Transit of Venus expedition to
New Zealand, which, as now adapted, gives a solar image of nearly 8 inches diameter
on the photographic plate.

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

The photographs from Dehra Dtn, which have been forwarded by the Solar
Physics Committee to fill the gaps in the Greenwich series, were faken under the
- superintendencd of the Deputy Surveyor-Genetral, Trigonometrical Survey of India;
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the Kodaikénal photographs were taken under the supermtendence of Profeasor C
Michie Smith, Director of that Observatory; and the Mauritius photographs were
taken under the superintendence of Mr. T. F. Claxton, Director of the Royal Alfred
Observatory, Mauritius. At each observatory the. instrument employed was a
Dallmeyer Photoheliograph giving an image of the Sun about 8 inches in diameter.
The plates and development used have been much the same at each of the four
collaborating observatories.

Photographs of the Sun were available for measurement upoen each day in 1907, For
60 of these days photographs taken at the observatory at Dehra Dip, India, were
. measured and reduced, but during the preparation of the copy for press of the Ledger of
Spot-Groups for 1906, it was found that the latitudes of spot-groups, as determined from
the Dehra Dn photographs, showed considerable discordances as compared with each
other and with the latitudes derived from the Greenwich and Kodaikénal photographs.
These discordances were found to be due to a disturbance of the adjustment of the Dehra
Dtn photoheliograph. 8o far as possible, therefore, photographs taken at Kodaikénal
or Mauritius were substituted for those taken at Dehra Din, but for 6 days there
were no photographs available except those taken at Dehra Dtn. The photographs
finally selected for measurement were supphed by the different observatories as
under — :

Greenwich . . . . . . 183
Dehra Diin . g . . . G
Kodatkdnal | . . . . . 78
Mauritius . . . . - . g8

‘ Total 365

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 mezn 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 Faculee for the day. The photographs taken at Greenwich are distinguished
by the letter G, those taken at Dehra Din, in India, by the letter D, those taken at
Kodaikénal Observatory, India, by the letter K, and those taken in Mauntms 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 én the right being that of the
person who measured on the right of the centre,

|
i



MeasuRES OF PHOTOGRAPHS -OF THE Sun. - B vii

‘The following are the signaturés of those peraons who measured the- photographs -
for the year 1907 :— ] ' .

E. W. Maunder - - M ¢ B Latt - - - CL
R. Fowler - - - RF F. A, Saville - S - B8
A. H. Smith - - - AS ' : K

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

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 %, 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
photographs of the Qun up to 12 inches in diameter. In this mierometer the
photograph is held with its film-side uppermost' on three pillars fixed on a circalar
plate, which can be turned through a small angle, about a pivot in its eircumference,
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 pivet 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 glasy diaphragm ruled with cross-lines
into squares, with sides of one-hundredth of an inch (for measurement of areas), is
moved along a slide diametrically across the photograph, the diaphragm being nearly
in contact with the photographic film, so that parallax is avoided. The, distance of a
spot or facula from the centre of the Sun is read off by means of a seale 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
serews attached to the cireular plates carrying the pillars, which hold the photograph,
the image of the Sun is eentred as accurately as Possible by rotation. The positioq-
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circle is then set to the readings 0°, 90°, 180°, and 270° in succession, and the sScale

readings taken for the two limbs, The seale 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-spideralino;s which serve
to determine the zero of position-angles on the photograph.

The zero of position-angles for the Thompson Photoleliograph _émployed at
Greenwich has heen determined by the messurement 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 diametér, were
therefore produced upon the plats, and the exposures having heen so given
that the line joining the cusps passed approximately through the centre of the
plate, the inclination of the wires of the photobeliograph 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 table gives the correction for zero of position
for the mean of the two wires as thus determined — '

‘Thompson Photoheliograph. .

A - N
Gruenwigl :;‘ﬂi,vil Time, Correction for Zero, Graanwiull::aéti!{ril Time, Correction for Zero,
d h LA d h . .
1906  October L1z 4+ 0. 3 igo7  Angust 20, 11 - o 3
tgoy7  January 4. 12 - 0, 2 22. 12 - G 11
29, 12 + o 3 25, 12 — 0,11
March - 6.1 - 0,11 September z8. 11 - o 3
April 2, 13 - o November 28, 12 — o 63
17,12 - 0, 3 28. 12 - o 5
May : 8. 12 - o 7 December 7.11 + o 2
July 29,13 + o 3 9. 13 +, o. 3
31,12 .+ o 2 1908 February  12. 11 - o 10

A correction of —0°1 for zero of position has becn applied to all photographs taken
with the Thompson Photoheliograph throughout the year 1907.

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

The Dallmeyer Photoheliograph was mounted. throughm‘xt_ the year on the equatorial .
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stand ‘Dbelonging to it, which was erected on the terrace roof of the Sc;'uth‘Wi.pg df‘”

‘the New Physical Observatory.

In the use at Greenwich of the Dallmeyei- Photo]-zeliogmph the position-circle has

usually been set to some convenient reading near that for zero, so that the wires are
respectively very nearly parallel and perpendicular to the circle of declination, and a
‘correction for zero of position of the photoheliograph for the mean of the two wires
has been applied to the zero of the position-eircle of the micrometer. The position-
cirele was set to the reading 354°-0 thronghout 1907. 7

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-sircle readings for spots and facule, so as
to give true position-sngles. :

In the use of the photoheliograph in Mauritins the zero of position during the years
1906 and 1907 has been determined in the same way as at Greenwich, by the measure-
ment 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 following table gives the correction
for zero of position for the mean of the two wires —

Maaritins Photoheliograph.

Datae, s ato, . .

Groenwich Givil Time. Gorrection far Zoro. Gremwi:;), e 1 Tite, Corrention for Zero,

d h o v 4 h a ¢

1go6. February 13. § - 3.49 1907 January 5 5 - 4.30

Merch 25, § - 353 Pebrnary 18,10 - 5.38

April 12, § — 3.3 March . 13. 6 - 5. 9

May N § S - 3.32 - April z0! 6 - 6,17

June 27. § — 4. 6 Mey 8, 8 — 447

August 16. § - 3.19 Juna 9 6 - 4.18

29, 6 - 4.37 July - 7. 8 - .11

September 13. § — 3.46 October 26. 6 - §.30

November . 5 — 43 November 18, & - 517

z6. § —  4-33 December 3L ¢ - 5 g

Dacember  15. 5 — 417 1go8 January 2g. 10 — 5.4l

New wires were ingerted on 1907 Fe‘ﬁruary 18.

As in the year 1506, a correction of — 4°-0° for zero of position -has been applied to
all photographs taken with the Mauritius pliotoheliograph, up to 1907 February 18, when
the new wires were inserted. After that date a correction of — 54 has been applied.

The Director of the Kodaikinal Observatory has reported, for each of the photo-
graphs that he has supplied, the amount of the correction for zero of position of wires

that it is necessary to apply. .
GreEENWIoE OBSERVATIONS, 1807, {b)
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In the case of the six photographs taken at Dehra Dfn, for which the error of
- position of the wires is not known, the measures of the areas have been used, and, for
the identification of the spots and faculw, a correction for zero of position has been

estimated from a comparison with the photographs taken on the days immediately

preceding and following. The heliographic longitudes and latitudes thus deduced for
these six photographs are only approximate and have heen placed in brackets. .

The uncorrected distance from the Sun’s centre for spots and facule.is read off
directly to 1-250th of an inch by means of a scale and vernier, the zero of
the scale of the micrometer being adjusted to coincide mth the céntre of the
1n3trument ‘

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

No eorrection 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

¢ = gin 53775 = ﬁ nearly, and z is the apparent zeniﬁh-dista:nce, we shall have—

Vertical Diamefer 1 —caee?z

=1 2, .
Hovizontal Diameter = 1 —e¢ 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 =, and putting v for the position-angle of the vertex, we have for § »
and & O, the corrections to radius veetor and position-angle for the effect of
refraction—

87 = +c.tan’z x r.cos* (0 — v) = +c.fanzzxq'x%ﬂ,

80= —c.tan’z.5n (0 —v).cos (0 —v) = — ¢. tan’z %ﬂ—)

The quoantity 8 = thus found is the correction, on the supposition ‘that a
horizontal diameter of the Sun is taken as the scale. But, as the mean of two
diameters at right angles has been used, the scale itself requires the correction
§R= +c.tan?z x B x 1}{1+c0822(6°_”)+1+°032(9;+90 _”)} = + }cR.tan 2,

where B is the Sun’'s mean radius and 6, 6, + 90° the position-angles of the two
diameters measured. Thus the final correction to » becomes—
' cos 2 (6 ~— v) ‘

2 T

Sr=+4o.tan’z x  x

-
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The quantities ¢ tan® z, — sin 2 (29 - ”), and &2 2 ﬁa —*) have been tabulated “for use

as follows, ¢ tan® z being expressed in circular measure and in arc for application to
distances and position-angles respectively :— '

¢ tan® z.
s, |InGireular |y, are 2 In Circalar} 1y Aro. 2, |In Cirenlar)j, ape
Measure. : Measure. Measure,

o R [3 ; a I
8o -oo8g 31 70 *aoz1 7 6o +oo08 3
79 *0073 25 6y o019 63 58 ~guoy 2
78 o061 21 68 ~oo17 6 56 -oo06 | 2
77 “Qo52 18 67 1 -oorg skl 54 000§ 2

76 *0045 15 66 | -oo14 5 52 *ao0; z
75 0039 13 65 *0013 44 50 * 0004 1
74 Q034 1} 64 coorz 4 45, +3003 1
73 -0030 1a 63 *0o11 4 40 ~oo02 1
72 *oozb 9 6z *ooio |. 3 30 =oQol o
75 o023 8 61 -0609 3 )

Factors for Refraction.

- . _-Sinz:ﬂ-v) Oanzz(ﬂ——v) 0-v |. 8- ‘Sinzie—u) Coaaz(ﬁ—v)
o 180 ! “00 + 5o 9o 270 *00 - *50
5 183 - o9 4+ 49 95 275 + 99 — 49
10 150 - "I7 + . 47 100 280 4 17 - %47
15 | 19§ - 25 | 4+ 43 105 | 285 + 25 | — 43
20 200 - *32 4+ +38 110 290 4+ 32 - 38
25 zag - -38 + -3z s 295 4+ 38 - 32
30 z10 - 43 3 v25 120 300 + 43 - 25
35 | 215 -~ 47 | + 7 | r1zs | 308 4+ 47 | - 17
40 220 - 49 + o9 130 310 4+ 49 = "9
45 225 - *go "00 135 35 - *50 "o
50 230 - 49 || — -og 140 320 + 49 + o9
55 | 235 | = 47 | — 7 | us | 3z |+ 47 | 1+ N7
Go | z40 || — <43 | =~ 25 | 150 | 330 + 43 |+ 28
65 | =245 | — +38 § = .32 | 155 | 335 | + 38 | + 32
70 z50 - '3z - 38 t6a 340 4+ -3z 4+ -38
75 | 285 - r25 | = 43 | 165 | 345 + 25 |+ 43
8o | zfo | = <17 | — 47 | 170 | 350 § + 17 |+ 47
B | 265 | — o9 | -~ 49 | 175 | 3355 U 4+ o9 |+ 49
go 270 -00 - "0 180 360 +0D + 50

The position-angle of the vertex v is readily taken from a globe.

The distance from centre in terms of the Sun’s radius g{ven in the fourth column
is then readily found by dividing the measured distance 7, as corrected for refraction,
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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 dumiliary Tables for determining the Angle of Position of the Sum’s Auxis,
and the Lotitude and Longitude of the Eawth referred to the Sun's Equator, by
Warren De La Rue, F.R.S. This position-angle of the Sun’s Ka.xi's from the North
point is also given (in brackets) in the fifth column. L

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 sémidiameter of the Sun in are, and p, p the angular distances of a
spot from the eentre of the apparent disk as viewed from the Sun’s centre and from the
Barth respectively. Then we havé—

r .. r
p'=p(R); and sin (p+p') =,

.
whence p= sm“}T -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,
‘A are the heliographic latitudes of the Earth and the spot respectively, referred to the
Sun’s equator, and 7 the heliographic longitude of the spot from the solar meridian
* passing through the centre of the disk, longitudes west of the centre being reckoned as

positive, and x the position-angle from the Sun's axis, we have by the ordinary equations
of spherical trigonometry— :

sin A = cos p sin D + sin p cos D cos x
§in { = — sin x sin p sec A,

The position-angle x is found from the position-angle from the North Point by
subtracting from it algebraically, P, the position-angle of the N end of the Sun's axis,
measured eastward from the North Point of the disk. The heliographic longitude of
the spot is found from I, its heliographic longitude from the Central Meridian, by
adding [ algebraically to L, the heliographic longitude of the centre of the disk. The
three ‘quantities P, D, and L for the time of the exposure of each photograph are
derived from the Ephemeris for Physical Observations of the Sun given on p. 18 of

* o Reﬁearches on Solar Physics: Heliographical Positions and Aréss of Sun Spots observed with the
Kew Photohellograph during the years 1862 and 1863," by W. De La Rue, B. Stewart, and B. Loewy.
Phil. Trans., 1869, ' :



Measowss or PHorogearss or Tme Sox. . . . . Xl

the Appendix to the Nautical Almanac for 1907, and are printed (in bré.ck'eté)_-iu" the
Sfth, sicth, and seventh columns respectively. D, the heliographic latitude of the -
Earth, is of course the same as the_ latitude of the centre of the Sun's disk. o

The inclination of the Sun's axis to the ecliptic is assumed to be 82° 45, the
longitude of the ascending node for 19070 to be 74> 27"7, and - the period of the
Sun's sidereal rotation to be 25'38 days; the meridian which passed through the
ascending node 1854 January 1, Greenwich Mean Noon, being taken as. the zero
meridian. ' | o ‘

The measures of areas given in the lust three columns were made with 2 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 millionthe
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 he Sun’s centre as measured by means of the position-micrometer,

The individual spots in a group have in many cases not been measured separately,
but combined into a cluster of two or three small spots close together, the position of
the centre of gravity and the aggregate area of the cluster being given.

§ 2. Ledgers of Aveas and Heliographic Positions of Groups of Sun Spots deduced
from the measurement of the Solar photographs for each day wn the year 1907.

In these ledgers the daily results for each group are collected together from the
measures of the individual spots and given in a condensed form. The first column
gives, for each' day on which the group was observed, the Greenwich civil time at
which each photograph was taken, expressed by the day of the month (civil reckoning)
and the decimals «f a day reckoning from Greenwich mean midnight. The second
column indicates by the initial letter of the observatory, the place where the. photo-
graph was taken ; the letters G, D, K, and M, standing for Greenwich, Dehra Dtn,
Kodaikénal, and Mauritius respectively. The third and fourth columns give the sums,
for each day, of the projected areas of all the umbra and whole spots comprised in
the group, the projected area being the area as’it i measuretill.upon the photograph,
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ancorrected for foreshortening, and expressed in millionths of the Sun’s apparent

disk. The fifth and sixth columns give the sums for each day of the arcas' of all
the umbrze and whole spots comprised in the group, corrected for foreshortening, and
expressed in willionths of the Sun’s visible hemisphere. The. seventh and eighth
columns give the mean longitude and latitude of the group, found by multiplying
the longitude and latitude of each separately measured component of the group

by its area, 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 meridign,
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. Catalogue of Recurrent Groups of Sun Spots compiled from the Ledgers of
' Groups of Sun Spots for the year 1907. 2
This catalogue is in continuation of the Catalogue of Recurrent Groups of Sun Spots

for the Years 1874 to 1906, published as an Appendiz to the Greenwich Observations,
1907 ; and, therefore the reference numbers contained in the first column, run on from
those given therein. The number of the spot group is given in the second column
and the third column gives the synodie Rotation of the Sun, when the spot group
crossed the central meridian, the Rotations being numbered as on pp. 154 and 155
The third and fourth columns give, for each group, the Date of the photograph upon
which the group was first seen, and the Heliographic Longitude from the Central
Meridian of the group as measured on that photograph; the sixth and seventh
columns, in like manner, give the Date of the photograph on which the group was last
geen, with its Longitude from the Central Meridian then; whilst the eighth column
- gives the number of days for which photographs are available on which the ‘group
was measured. The four columns next following give respectively the Mean Daily
Area as corrected for fore-shortening, for the Umbre and for the Whole Spots of
the group, together with its Mean Heliographic Longitude and Latitude, and ate
derived directly from the Ledger of Spot Groups; and the last column supplies a
brief description of the group. : C

The method of forming the Catalogue has been this :—If any spot group when first
ceen was 60° or more to the east of the Central Meridian—the detail given in the
fifth column,—then the Spot Ledgers, and, if necessary, the Daily Heliographic Results
also, were searched some fifteen ox sixteen days earlier, to ascertain whether a spot
group of similar heliographic longitude and latitude was then near the west Limb of
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the Sun. Similarly, if any spot group when last seen was 60° or more to the west of
the Central Meridian—the detail given in the seventh column,—then the Spot Ledgers,
and, if necessary, the Daily Heliographic Results also, were searched some fifteen or
sixteen days later, to ascertain whether a spot group of similar'heliographip longij:ude .
and latitude was then near the east limb of the Sun. Both the search forward and
the search backward have been made in the case of every spot group that was observed
close to both the east and west limbs, in order that no possible case of identity. might
be overlooked. When there appeared to be a case of probable identity between spot
_groups observed in two consecutive rotations of the Sun, the character of the second
group has been carefully compared with that of the first in each of the three elements
—area, longitude, and latitude. In cases where the 'weight of evidence gppearad to
render probable the continued existence of the spot, it has been numbered in the
catalogue and where there has been some element of uncertainty, a note has been
added. If, on the other hand, the weight of evidence appeared to go in the other
direction, but was not quite decisive, the series has been printed in the catalogue but
a separate number has not been given it.” It has been distinguished by the number
of the prec;adix;g series, placed in brackets. and marked with an asterisk. In cases
where a well-defined series has been recorded, there have sometimes been included in
brackets spot groups undoubtedly belonging to the same general disturbance, but for
which the evidence of continuity of action was not sufficient. All cases have been
excluded from the ecatalogue wherein there has been a clear unmistakable breach of
continuity of action, -

§ 4. Total Areas of Sun Spots and Facule Jor each day, and Mean Areas and Mean
Heliographic Latitude of Sun Spots’ and Fecul® for each Rotation of
the Sun, and for the yewr 1907. :

This section requires no further explanation.

W. H. M. CHRISTIE.

Royal Observatory, Greenwich,
1910 June 18.
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Mreasurzs of Postriows and AREAS of Sow Seors and FACULE on PHOTOGRAPHS talen ab the RoOVAL CBSERVATORY, GREENWICH, at
Koparginar and at Degra DON in InDIa, and at the Rovarl AIvrzp OBSERVATORY, MAURITIOS, in the Year 1goy.

Noxe.—The Greenwich (livil Time st which the Photograph was taker is expressed by the Day of the Year and decinals of a day;reckoning from Midnight, Fanwary 14 ob,

For convenience of reference, the Month and Day of the Monthk {Civil Reckoning) are added, : .

Tho lsther G. signifies that the photograph was taken at Greenwich ; the latter K. that it was taken at Eodaikdnai ; the letter D that it was taken at Debra Dfin ; the letter
M. that it was teken in Mauritivs ; the time given is Greenwich Civil Time. : ’ :

The position-sugles ara reckoned from the North Pole of the Sun’s Axis in the dirsction N., E'.’.S'E Wl Codr L i g&%;_!.,(‘w Se.

The Groups of Spots ars numbered in the arder of their appsarsuce. When there is no number in the third column, it it to be understood that there is o Facula unzecom-
panied by o Spot.  The pesitions of Feculw relative to the Spots with which they ars associated are indicated by the letters n, 5,'p, £, ¢, denoting Tespectively north, south,
preceding, following, concentric, ’

The Areas of Spots and Facule are expressed in millionths of the Sun's visible Hemisphere. ) :

In the Jine immediately below the resulta for each day are given in bracketa :—1, The Position Angle of the Sur's Axis (from the North point) ; 2. The Heliographie Longitude
and Latitude of the Centre of the Disc; 3. The total areas for cach day of Spots pnd Facula, ’
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. Group 6ag6, 1go6 December 27~1907 January r. A number of spots, meat of them very amsll, in o short irzegniar stresm. The gronp is not seen on 1906 December 31,

Group oy, 1506 Decomber zg-1g0y Jannary 9. A magnificent stceam, chinfly compesed of twa very large composite apots, z and & OF these ¢ has become regular in form by
anuary 3, snd & hae broken up, and the group hes teken the form of & great cirenlar leader spot, followed g; a long straight train of small spots. )
Group 6058, 1906 Decemaber J0-tgoy January 7. A number of small spots in o straggling stream. Group 6e61, tgeb December 31-1907 January 3. A faw small
unstable spots in a short afream, s/ Group 6o6o, RPN Group 6c62, t9o6 Decomber 31-1507 January 7. A fow smail unstabla spoty, sp Group 6oss.
Group 6063, 1906 Decembar 31-t907-January 3. A fow small unatable a ots, &f Gronp 6ot and / Gronp 6obz, ang forming with the latter group an irregular straggling styeam,
Groap 6oks, 1907 January :—‘ﬁe- A disturbed ares with one or two s uuatable spots. ! :
Group 6066, January i-1o. turn of .Gronp o44. A regular aput, &, on January.1. A namber of small spots form sround o, on January 3, and the succeeding days, and &

bas broken up by January §; the group now appearing aa zn Irregular stream of amall unstable spots.

Gronp ob7, January 2-6: Two amall clasters at firat, rapi lly developing into a very irregular stream, indlined to the equator, The principal spat, e, 3% in the rear of the
-+ group, and develops into & jarge regular apot with double nuclens, .






