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GREENWICH PHOTO-HELIOGRAPHIC
RESULTS, 1o17.

INTRODUCTION.
§1. Posmons and Areas of Sun Spots and Facul(e for eack Day wn the Year 1917.

The photographs from which these measures were made were taken at the
 Royal Observatories of Greenwich or of the Cape ; at the Kodalkanal Observatory,
Southern India, or at Dehra Dﬁn North West Prov1nces India. .

The photographs of the Sun obtained at Greenw1ch were taken with the
Dallmeyer Photohehograph of 4 inches aperture,” usually stopped down to 2 9
mches giving a solar image of about lO—centlmetre radius. i

The photographs from the Cape Observatory were taken under the super-
intendence of Mr. S. S. Hough, His Majesty’s Astronomer at the Cape, and those
from Kodaikdnal under the superintendence of Mr. John Evershed, Director of
that Observatory. The photographs from Dehra Dfin, which have been forwarded

" by the Solar Physics Committee to fill the gaps in the combined series, were taken
under the superintendence of the Deputy Surveyor-General, Trigonometrical Survey

of India. At three of the observatories the instrument employed was a Dallmeyer
Photoheliograph giving an image of the Sun about 10 centimetres in radius; at
Kodaikdnal a Cooke photo-visual object-glass of 6 inches aperture was used, the

image of the Sun being on about the same 10-centimetre scale.
, y .

Photographs of the Sun were available for measurement upon each day in
1917, those finally selected for measurement being supphed by the different
observatories as under :—

Greenwmh .. .. .. e R § £
Cape .. .. .. .. .. .. .. .. 243
Kodaikdnal .. .. .. .. i e L. . 3
" Dehra Din .. .. .. .. ce e .. .. 7
¢ Total .. .. .. . .. . ee ... 365

(3646) : ) 442



D iv INTRODUCTION TO GREENWICH PHOTO-HELIOGRAPHIC Resurts, 1917. .

The names of those persons who measured the phofographs for the year 1917
are as follows :— . ' ) o .

E. W. Maunder CH.W.N ewtonA .

Annie S. D. Maunder E. Martin

F. Jeffries - F. Whitaker

At the principal focus of the 'Photoheliographs excepting that at Kodaik4nal
two spider-lines are fixed by which the zero of position-angles on the photographs
can be determined. These lines are respectively perpendicular and parallel to the
- equator in the Photoheliographs at the Cape and at Dehra Dtm, but afe inclined
to it at an angle of about 45° in that at Greenwich. In the Kodaikénal Photo-
heliograph there is one wire fixed parallel to the equator.

The zero of position-angles for the Greenwich, Cape, and Kodaikénal Photo-
heliographs has been determined by the measurement of plates which have been
exposed 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 plates, and the exposures having been so given that the line joining the cusps
passed approximately through the centre of the plates, the inclination of the wires
- of the photoheliograph to this line was measured with the position-micrometer, and
a small correction for the inclination of the Sun’s path was then applied. The
following tables give the correction for zero of position for the mean of the two
wires as thus determined for the Greenwich and Cape Photoheliographs.

The zero-corrections used during the year 1917 in the reduction of the photo-
graphs taken at Greenwich were as follows :—

Jan. 1 to Feb. 28, + 2°-8; Mar. 1 to Sept. 30, + 2°:7; Oct. 1 to Dec. 31, 4 2°-8.

The zero-corrections used in the reduction of the photographs taken at the
Cape Observatory were as follows :— :

Jan. 1 — Jan. 13, +0°1 , Aug. 1 — Aug. 31, 4 0% 3
Jan. 14 — Feb. 2z, ' o0 'Septz I — Oct. 31, 4 0°25

Feb. 23 — Mar. 5, 4+ o°1 Nov. 1 — Dec. 31, + 0% 2
Mar. § — July 31, + o°-25 :
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DALLMEYER PHOTOHELIOGRAPH, GREENWICH.

Date.” . . Date. . .
Greenwich Civil Time. Correction for Zero. Greenwich Givil Time. (.Iorrectlon‘for Zero.
d h ) o r’ d h‘ o ’
h 1916 December  30. 11 + 3 o3 1917 April 24. 10 42 36
" 30. II + 2 47 May 26. 10 + 2 42
j : Co 1917 February 8. 12 + 2 49 CJuly - 1110 + 2 42
. . March I. 13 + 2 38 o IT. IT + 2 41
1 ” 1. 13 + 2 46 September 3. 9 - + 2 41
April 2. 1§ + 2 41 ” - 3.9 + 2 43
. 2, 1§ + 2 41 QOctober 20. 10 + 2 51
o 13. 9 4+ 2 55 o 20. IO 4+ 2 31
» 13. 9 + 2 47 1918 January I, o + 2 49
’ 24. 10 + 2 54 . » . 1. o + 2. 51

The wire frame was removed for cleaning on February 9.

DALIMEYER PHOTOHELIOGRAPH, CAPE OF Goop HOPE.

Date. . Date. :
Greenwich Civil Time. Correction for Zero. Greenwich Civil Time. Correction for Zero.
: % ) d h o ’ ) d h o ’
: 1916 December  30. 8 + o 135 1917 July 7. 9 — o 6
( 1917 January 16, 8 —0o 8 ” 26, 12 + o 1§
g February @ 1. ¢ — 0 3 August 7. 9 + o 24
© . 15. 8 4+ o 2 7 21. 8 + o 22
4 March 4. 10 + o0 13 September 7. 11 4+ o 13
” 10, 8 “+ o 13 ' 20. 8 4+ o 14
. 23. 8 + o 18 October II. 9 + o 1I
April 10. 9 + o 16 ” 25. 8 + o 19
" 25. 8 + o 13 November 10. 8 4+ 0o 19
. May 8 g9 4+ o 23 . .27, 9 + 0o 3
i » 26. 12 + o 18 December 10, 1O + o 21
June 9. 10 + o 18 " 24. 8 + o0 7
2 . 25. 12 + o 14 1918 January 7. 8 + o 3

A new camera box was fitted to the Cape Photoheliograph on March 5 and 6.




Dvi INTRODUCTION TO GREENWICH PHOTO-HELIOGRAPHIC RESULTS, 1917.

The zero-corrections adopted during 1917 for the Kodaik4nal phofogfaphs
were as follows :— : } T
+-0°2 from Jan. 1 to May 27 and --0%1 for the remainde;-'bf the year. Vo

A new wire was inserted on May 27.

The adjustment of the wires in the Dehra Dfin Photoheliograph was usually

tested by stopping the driving clock immediately after a photograph had. been taken
and making a second exposure some two minutes after the first, a portion of a
second image of the Sun, just intersecting the first, being thus obtained upon the
. plate. . Co : S

The zero-correction adopted duﬁhg 1917 for the Dehra Dfin photographs
was—~0°8. - o L :

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

All photégraphs are measured independently by two‘persons, and the means
taken. : '

»

=t B T




. INTRODUCTION TO GREENWICH PHOTO-HELIOGRAPHIC RESULTS, 1917. D vii

- In the case of large or complex groups of spots, the positions ‘of the chief
components are measured individually, and also for groups so near the east-or west -
limbs of the Sun that the effects of foreshortening are appreciable. In other cases
the position of the centre of a group is estimated in the micrometer. In this
respect a difference has been made in the practice during years previous to 1916,
where in this section components of groups are given separately and combined into
groups in the Ledgers. E ' : R

When required, corrections are applied to the measured distances and position-
angles for differential refraction. The formula is given in the Introduction for
- 1909. It is seldom necessary, however, to apply this correction except to a few

photographs taken at Greenwich in mid-winter. -

The calculations of heliographic longitude and latitude are made by use of
the formule given in ‘ Researches on Solar Physics : Heliographical Positions
and Areas of Sun Spots observed with the Kew Photoheliograph during the
yéars 1862 and 1863 ”” by W. De La Rue, B. Stewart, and B. Loewy. °Phil. Trans.,
1869. If » be the measured distance of a'spot from the centre of the Sun’s apparent
disc, R the measured radius of the Sun on the photograph, (R) the tabular semi-
diameter of the Sun in arc, and ¢, ¢ the angular distances of a spot from the centre
of the apparent disc as viewed from the Sun’s centre and from the Earth respectively,
p is obtained from the equations :— '

’

Pl = %(R); and sin (p—i—lp’):—]%.

If D and 4 are the heliographic latitudes of the Earth and the spot respectively,
referred to the Sun’s equator, and  the heliographic longitude of the spot from the
~solar meridian passing through the centre of the disc, longitudes west of the centre
being reckoned as positive;, and x the position-angle from the Sun’s axis,

sin 4 = cos p sin D +sin p cos D cos z

sin / = —sin z sin p sec 4.

The position-angle  is found from the position-angle from the North Point by
subtracting P, the position-angle of the N end of the Sun’s axis, measured eastward
from the North Point of the disc. The heliographic longitude of the spot is /4L,
where L is the heliographic longitude of the centre of the disc. 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. 522 of the Nawutical
Almanac fpr 1917. , : ’ .
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The inclination of the Sun’s axis to the ecliptic is assumed to be"8'2>° 45, the

longitude of the ascending node for 1917-0 to be 74° 36-2, 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, : e :

§ 2. General Catalogue of Groups of Sun Spots for 1917.

The Catalogue contains every-group of spots which lasted for two or more days;
and the group numbers are in continuation of those given in 1916 and previous

years. Groups seen only once are not included, but appear in the Daily Results

with a distinctive numeration.

During the year 1917, a number of groups of spots have been noted in the
Catalogue as “ Revivals.” These have been tabulated in series in the ‘following -
table. The respective groups of each series are in the same. heliographic position,
and are seen in consecutive rotations but with definite breaks in their history
between each rotation. The latter feature excludes them from being classed as

““ Recurrent” groups ; they differ from ‘‘ Intermittent ” groups in their being of

long period intermittency.  When a ““ Recurrent” series forms part of a ““ Revival ”
series, a reference is made in the last column of the table. Other groups which are
given in detail in Ledger IT are also indicated.

[TaBLE



INTRODUCTION TO GREENWICH PHOTO-HELIOGRAPHIC RESULTS, 1917. D.ix

- REvivaL GRdUPs OF ‘.SUN Srots, 1917.

8 s First Seen. Last Seen. : Mean Position. ’ .Referen
‘gg § G;?:p Duration. Longitude ; Lo y itude A Longitude | Longitude o ) :ezge:e
) Date. | gomca. | Date. froms G | §ystem T, | System1r,| Latitade. ’
d | 1916-17 ° | 191617 o . ° 5. °.
1| 7913 6 | Dec. 16.| + 4 |.Dec. 21 | +72 71 19 |- 18 | —23
7945 2 | Jan. 9| —43 | Jan. 10| —28 5 17 18 —25
2| 7899 6 |Dec. 5| 419 |Dec. 10| +82 240 180 18, | 4+ 7 L782
7920 13 » 24| —81 | Jan. 5| +78 153 188 188 + 8 7
7961 4 |Jan. 25| —r5 |, 28| 25 23 194 |18 | 48
3| 7922 6/8 | Dec. 25| —38 | Jan. 1| 353 7 218 218 —-—17 IL.
7959 | 5/7 |Jem.o2r | —42 |, 27| 443 9 | 223 | 222 | —19 | IL
7995 7 | Feb. 19 | —14 | Feb. 25| 467 18 226 221 —17 II
41 7926 13 | Dec. 28] —78 -] Jan. ¢ | +78 | 1396 136 136 +14 L784
7962 10 | Jan. 25 | —73 | Feb. 3| 438 76 142 138 +13 e
8oos 3 |Mar. 1| 435 |Mar. 3 -+66 17 | 143 135 +:3
5| 7930 4 |Dec. 31| 419 | Jan. 3| 61 21 200 200 +10 | -
7960 9 |Jan. 21| —s8 » 29| 50 71 20§ 201 411 IL
6| 7938 3 |Jan. 8] +16 | Jan. 10| 444 i1 89 88| +14
7974 2 | Feb. 2| —16 |Feb. 3| — 1 3 88 84 +14
71 7939 | 6/7 |Jan. 8| 4 1 |Jan. 14| +79 | 130 73 73 | 423 Ly
7969 9 » 30| —71 | Feb. 7| 133 141 69 72 +23 i
8002 12 | Feb. 27 | —70 | Mar. 10 | '+79 190 66 " 73 +-25 178
8038 8 | Mar. 26| —69 |Apr. 2| 23 78 67 74 +24 7%9
81 7041 1t | Jan. 8| —s9 | Jan. 18 |- 478 107 1§ 14 | 415 1L
7978 9 | Feb. 4| —6r | Feb. 12| 448 97 17 It +i12 1II.
9! 7952 6f7 | Jan. 16 | —67 | Jan. 22 | 414 1 262 263. | —23 IL.
7986 11 | Feb. 11} —84 | Feb. 21 | 440 110 255 259 —23 I
10| 7955 1z Jé.n. 181 —70 | Jan. 29 ' -+-78 103 233 229 —II II.
7993 1o | Feb. 16 | —47 | Feb. 25 | 479 83 |. 233 22§ —12 1L
8oz1 8 | Mar. 13| —76 | Mar. 20| 420 1z 233 225 |. —I5 II.
1T | 7968 4 |Jan. 28| —67 | Jan. 31| —33 9 99 100 +22
7999 1o | Feb. 24 | —71 | Mar. 5| 444 100 101 102 421 | IL
12 | 7973 2 | Feb. 2 +23 | Feb. 3 +137 3 fz7 119 + 7
8007 4 |Mar. 2| 437 |Mar. 5| 473 73 130 118 +10
13 | 7976 6 |Feb. 3| + 3 |Feb. 8| 470 151 9z 97 +25 II.
8dog 6 |Mar. 3| +12 |Mar. 8| +78 359 92 97 +24 }I 790
8037 5.0 24| —74 » 28| —24 27 90 96 | +23 M
14 | 8oor 3 | Feb. 26 | 449 | Feb. 28 | 475 4 197 209 ~27
8026 9 |Mar. 16 | —71 | Mar. 24| 430 48 | ‘194 214 —29 II.
15 | 8o14 3 |Mar. 8| 415 | Mar. 10} 436 ‘8 27 13 — 9
8044 2 jApr. 5| 425 |Apr. 6| 443 3 32 15 | —I0

(3646)
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INTRODUCTION TO GREENWICH Proto- HELIOGRAPHIC RESULTS 1917

REvIvar GROUPS OF SUN Spors, 1917.

g‘.s& G First Seen,

555 Il?;p Duration. Longitd
S Date. " | romcat

d 1917 e

16 | 8ozo 3 | Mar. 12 | 446
8045 3/5 | Apr. 6| a1

8o71 6 |May. 3| 411

8093 I3, 23] —76

17 | 8o2s 4 | Mar. 16 | 148
8042 6/7 | Apr. 2| _—go
18 | B8o34 12 | Mar. 23 | —78
- 8058 Iz [Apr. 19 | —7s
8087 Ir | May 17| —gq

19 | 8o4r 5/6 |Apr. 2 —zy
| [ 8062 12 . 26 —69
8065 9 | _-w 29| —23
8089 13 | May 22 | —8;

8125 13 | June 19 | —7y

8163 12 July 17| —7;

8207 13 | Aug. 13 | —72

8247 4 |Sept.1o | —ro

1% 8os0 Ir Apr. 2| —359
8078 Iz | May 9| —é;5

8079 8/11 » IO —51

20 | 8osy4 I3 | Apr. 14| —73
8080 9 May 11| —7yg

8107 | 1112 | June 7| —84

21 | 8036 9 |Apr. 18| 338
8082 7 | May 13| —66

8108 13 | June 8 —79

22 | 8obo 3 |Apr. 24| —34
8098 4 | May 26 | .35

23 | 8oys 9 |May 7| —y42
8105 8 | June 4 —z0

24 | 8083 fo | May 15| —s8
8112 12 | June ¢ | —77

8148 11 | July 7 —66

25 | 8ogg 12 | May 26 | —,
8131 4f7 | June 24 | —35

26 | 8120 II | June 15 [* —38
8153 6 | July 1o —84

8166 2 w21 | 466

8193 It | Aug. 6| —7y

Last Seen,

Mean Position, -

M-eén Reﬂ;.roence

Dae. | Fonsitude | 4% | Longituae Epugane | ratinge. | Ledee

I917 < . ) o Q . : 5 .

Mar. 14 | 478 23 13 2 +13 |
Apr. 10| 71 17 - IT | 359 +rs 0
May 8| +76 6o 8 10359 | +17 Nyl
June 41 479 138 |- 13 359 |, +16 ’
Mar. 19 | +82 186 314 298 +8 | IL
Apr. 8] — 5 18 323 301 + 5 II.
Apr. 3| 473 ] 85 102 .90 +13 L792

» 30| 476 202 108" 89 12 :

» 27| 478 204 | 117 89 -+10 II.
Apr. 71 F42 4 18 ‘Ié —2r |- JL
May 7| 477 371 21 22 | —21

w7 +76 1 o4 24 32 | —23 A
June 3| 476 | 484 22 37 |"—24 | pLyg8
Juy 1| 38 | 229 16 35 —25
., 28 +70 74 10 22 —23 ,
Aug. 25 +83 671 13 30 —23 1816
{ Sept.13 | —31 32 6 33 —24 ’
Apr. 22 | 77 49 |- 214 | 206 —17 | IIL
May 20 | +86 176 214 201" | —16 II.
» 20| 483 88 213 209 —19 [ 'IL
Apr. 26 —}'—79 56 172 197 . —28
May 19| +26 46 170 166 —28 L795
June 18 | 462 32 171 193 —28 II.
Apr. 26 | 466 59 | 159 | 158 | -h20. }I 797
May 19 | 414 22 158 | .150 +18 )
June 20 | 478 415 160 155 +19 II.
Apr. 26 | — 8 8 | 81 | 55 + 7]
May 29 | 477 11 89 58 + 8
May 15| 469 107 263 244 —12 I1.
June 11 | 81 143 276 243 — 9 | IL
May 24 | 465 145 142 110 + 6 II.
June 20 | 448 99 153 116 + 7 }1.802
July 17 | 475 127 I55 112 + 8
June 6| 80 133 343 307 | — 6 II.
w30 | 445 6 | 353 | 315 | —¢g | IL
June 25 | 478 | 370 91 65 | 413 1803
July 15| —15 36 9% 57 | 10

w22 481 49 | 98 61 +I1 L8oy

Aug. 16 | 459 94 | 102 54 | + 8 :
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D xii INTRODUCTION TO GREENWICH PHOTO-HELIOGRAPHIC REsuLTs, 1917.

Reference

- First Seen. Last Seen. . “Mean Position.
:‘g Grl\?:p Duration. il - - - ]Aa::;’ - = .°5 o - Eef%ence
SIS Date. | ERRES | veie | i) M| Kool rovgte] pogugy | Leden.
d | 1917-18 ° 191718 ° ° ° o
41 | 8274 3 |Oct. 1| —18 [Oct. 3| + 8 3 141 161 | —23
8304 4/5 [ . 29 —6 |Nov. 2| +48 7 144 | 171 —24
42 | 8278 9 Oct. 5| —31 | Oct. 13 ' +84 163 79 79 +-20 II.
8306 8 » 30| —s58 | Nov. 6| 133 41 77 rof - | +24 | IL
43| 8279 4/5 | Oct. 6| + 6 | Oct. 10 +56 16 97 ‘96 —20
8301 4 nw 27| =75 » 30| —40 40 99 79 | —18
44 | [ 8283 8/11 | Oct. 11| —75 | Oct. 21 | 460 42 314 | 266 “+12 IL.
. 8293 2 » 171 410 » I8 | 25 9 | 320 204 +16
8312 1o | Nov. 6| —83 .| Nov. 15| 35 84 320 280 +14 IL
45 | 8303 6 [ Oct. 29| + 7 I Nov. 3 +;/6 156 159 86 + 5 II.
8329 2f3 |Nov.24| — 6 » 26| 21 7 160 771 + 3
46 | 8311 2 [ Nov. 5| 454 | Nov. 6| +66 6 1’ 73 —-Ié
8328 I3 » 23| —73 | Dec. 5| 480 684. 107 72 —16 1.827 .
8370 13 {Dec. 19| —83 | ,, 31| +96 330 116 59" | —12 °27
47 | 8313 6 |Nov. 7| + 7 |Nov.rz| +79 99 41 336 +9 II.
8340 Iz » 28] —71 1 Dec. 9| +79 | ‘145 45 1 327 | +7 g
8378 13 [ Dec. 24| —82 | Jan. 5| 477 204.. 31 329 +.7
48 | 8319 o | Nov.13| —65 |Nov.2z| 453 83 248 209 +15 o
. 8361 5 [Dec 15| -+ ¢ | Dec 19 +358 18 257 212 “+14
49 | 8320 rr | Nov. 15 ) —83 | Nov. 25 | 45 roz 202 132 + 8 II.
8355 13 | Dec. 12 | —8r | Dec. 24| +78 238 211 136 + 9 II.
50 ‘ 8324 10 [Nov. 19 | ~—356 | Nov. 28 +62 49 178 135 —14 II.
8365 9 | Dec. 18] —27 | Dec. 26 | <81 44 186 141 —14 IL
5T | 8333 r.o Nov.26 | —46 | Dec. 57 471 66 .93 8o —19 IIL
8372 12 | Dec. 20| —83 » 31| 359 90 100 63 —16 II.
8412 8 (Jan. 22§ — 6 | Jan. 29| +81 581 102 68 —16
52 | 8336 3 A Nov. 28 | 437 | Nov. 30 | +67 12 154 184 “+24
8368 1o | Dec. 19 [ —39 |Dec. 28 | 479 122 159 192 +24 IL.
53 | 8352 13 | Dec. 10| —83 Dec. 22 +80 408 236 185 —13 IL.
8395 3f4 | Jan. rx | —15 | Jan. 14| 424 4 239 182 —I3
54 | 8371 1o | Dec. 20| —s53 | Dec. 29 | +69 103 133 158 —23 IL.
8408 3/4 | Jan. zo o Jan. 23 | 437 7 135 151 —22
55 1 8373 3 |Dec. 2x| 435 |Dec. 23| +65 43 209 120 + 4
8397 6 |Jan. 13 —17 | Jan. 18 | i1 37 212 117 + 4




Photo-Heliographic Results, and the reference' n mbers ;
‘continuation of those given therem The groups formmg thls, Ledger have been
“abstracted from a general Ledger of all - ;spot groups seen throughout the year,
~and were selected upon the followmg plan reference bemg mad, to the General

‘ he east of the

- were searched some fifteen or sixteen days earher to’ ascertam whether a spot group
- of similar heliographic longitude and latitude was then near the west Jimb of the
~ .Sun Slmﬂarly, 1f any spot group When last seen was '60°.or more to the west of

: “,ylater to ascertam whether a spot group ‘of S1m11ar hehogr phic lo: gltude and latitude
__was then near the east limb of the Sun. W;Both the earch 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 Ase of probable identity «,between"f" ‘
- spot groups observed in two consecutive rotatron f 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 evidence appeared to
,render probable the contmued exrstence of the spot it has been numbered in the
_ Ledger, and where there has been some uncertatnty a note has been added If, oo -
“the other hand, the ev1dence ‘appeared to go in the other drrectlon ‘but was ‘not
- 'quite decisive, the series has been printed in the Ledger but a separate number has "
" not been given it. - It has been distinguished by the number of the precedmg series, .. ,
'placed in brackets and marked with an asterisk. In cases where a well-defined S0 R !
series has been recorded, there have sometimes been included in brackets spot T
- groups undoubtedly belongmg to the same general drsturbance but for which the :
ev1dence of contmulty was not sufﬁcrent : »

Besrdes the Ledgers of the groups there have been prlnted in a 51m11ar manner_ ‘
1mportant components of the principal groups. This has been done in all cases
where it appeared probable that an 1nd1v1dua1 component lasted to the second or

: thlrd rotatlon after its ﬁrst appearance B : ‘

R B Ledger I I.—Non- Recum’ent Groups —-Thrs Ledger contams the most unportant
L .of those groups which do not last to a second -rotation. Individual components
are also grven after their respectrve groups, where they are Iarge and drstmctrve

.

T (3646 L LA e 4c
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§4 Tozfal Areas of Sun Spots and Faculce for each day,

-Mean Heliographic Latitude of Sun Spots and Faculce Sfor ¢
of the Szm ami’ for the year 1917 , :

Royal Observatory, Greenwzch
1922 February 8
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PosITIONS AND AREAS OF SUN SPOTS AND FACULZE ForR THE YEAR 1917.

D3

Col. 1. (1) Time when phdtograph was taken expressed in days and decimals of a day reckoning from midnight at commencement of year. (2) Place of

Col.

Col.
Col.
Col.
Col.
Col.
Col.
Col.

Posirions and Areas of Sun Spors and Facurz for EAcHE DAy in the YEar 1917.

observatory——Greenwich (G), Cape of Good Hope (C), Kodaikdnal (K), Dehra Din (D). (3) Date of photograph (Civil reckoning).

2. Number of Spot Group in order of appearance and in continuation of the Group-numbers given in previous years.
are distinguished by the number of the Rotation during which they were observed and by a letter given in the order of their appearance. When there

is no number in the second column, it is to be understood that there is a Facula unaccompanied by a Spot.
3. Distance of Spot Group or Facule from Sun’s centre in terms of the Sun’s radius.

. Position Angle of Spot Group or Faculz measured from the North pole of the Sun’s axis in the direction N.
. Heliographic Longitude of the Spot Group or Facule derived from the measures.

. Area of Umbra corrected for foreshortening in millionths of the Sun’s visible hemisphére.

4

5

6. Heliographic Latitude of the Spot Group or Facul® similarly derived.
7

8

. Area of Whole Spots composing the Group similarly expressed.

9. Area of each group of Facul® similarly expressed. The positions of Facule relative to the Spots with which th‘éy are associated are indicated by
the letters #, s, p, f, ¢, denoting respectively north, south, preceding, following, concentric.
In line with the date of each day is given in brackets the position angle of the Sun’s axis from the North

the centre of the disc; the total areas of Spots and Facule for the day.

Groups seen on one day only

,E,S, W, N

point ; the heliographic longitude and latitude of

MEASURES. Posirion. AREA. MEASURES. | Posririon. AREA.
(‘EMiI‘ G;Ioup GCM}‘ GI{IOUP
1Vil, Q. 1vil, Q.
( ) Dist. Aﬁgé. Long. Lat. Umbre. ggl&? Facule. ( ) Dist, Al;%si.e. Long. Lat. Umbrz. \é&;}:}cée Facule.
1917' o - o 1917. o o =]
0-364 966 | 290-3| 2373 +186 169 1-342 | 7931 | ‘574 | 2340 181-8| —22-5 6 24
948 | 257°3| 236-0| —13:0 65 7924 | 479 | 352°8| 1555 | 4250 ° 2
‘938 | 3059 | 228-0| +31°9 330 7933 | 335 | 187-8| 1545| —22+6 T 3
7922 | ‘812 | 2508 2179 | —174 2 14 402¢ 7925 | ‘164 | 179°1 | I5I-5 | —12-7 2 4
7918 | 782 | 2436 2137 | —224 38 217 182s 7926 | 405 428 | 1353 +140| 337 1416
7930 | 610 | 291:9| 1996 | +106 8 38 C 7929 | 677 1 670| 1122 12°7 95 581 797¢
7920 | 435 | 297-3| 187:5| 4 8:6 30 139 7932 | 777 | 103-8| 1012 | —12-7 2 12 208¢
7923 | 332 | 2401 | 1817 | —1275 5 9 814 422 | 1103 | 345 488
C 7931 | 428 | 219°3! 181-6| —22°2 7 20 750 582 | 108-9| 4208 173
7925 | 277 | 127°1| 151:6| —126 2 5 ‘91§ 746 872 41247 103
7924 | 543 | 28-5| 1480 f255 T 5 953 | 61-8| 8341 -+255 582
7926 | 565 | 58:3) 1350|145 322 | 1740 503¢ | Jan. 2 (+1:6)| (150-7)| (—3-3)| (504) | (2422) | (3705)
7928 | 725 | 1I19-2| 1214 | —22+9 o 2 107f
7929 | -814 71-8) 1124 | +12-8| 111 599 654¢
7932 | 876 | 102:9| 1038 —12+7 2 12 175¢
-878 48-3 1 1127 4338 - 361 2364 ‘983 | 2537 | 217:9| —16-6 420
-865 624! 109°1 | +21-8 385 ‘903 | 238-5| 2005 —29.8 362
‘g1o | 113°3| 1001 | —22+4 100 886 | 3o1+5| 1950 | +257 337
Jan. 1 (+2°1) | (1646) | (—3-1) | (528) |(2800) | (3433) 7918 | -g67 | 248-1| 2134 | —22-0 21 147 269sf
846d | -91o | 2811 | z202-5 |+ 86 2 14 | 82¢
7930 { ‘8go | 283-x| 199:6| +10°0 o 6 | S 5
1°342 ‘918 | 253-8| 2181 | —16-2 381 7920 | 778 | 2840 187-8| 4 86 38 44 307¢
‘905 | 2774 | 2158 4 52 140 7931 | 743 | 242-3| 1835 | —226 I 7 1360
‘908 | 289-8 | 214°5 | +16°5 99 C 7923 | ‘699 | 257-1| 182:0| —11-4 4 10 78p
837 | 237-2} 2050| —290 206 7933 | 413 | 219-7| 1546 —21-7 o 3
834 | 3061 | 2008| +27-2 8o 7925 | 276 | 233-r| 1512 —12-8 4 4
978 | 186-8| 188-3| —78-8 19 7926 | -305 75| 1359 | +141] 234 | 1237
C 7918 | 889 | 2466 | 2134 —22-3 26 186 240s 7929 | 507 §7:31 1124 | 1247 97 642
7930 | 765 | 285-81 1998 4 98 4 24 18gc -866 s1-7| 865 | +302 245
7920 | -614 | 288-5| 1876 |+ 85 26 155 907 623 77°51 +23°3 818
7923 | 525 | 2518 18202 | —12:2 5 15 Jan. 3 (+1°1)| (138:2)| (—3-4)| (398) | (2214) | (3554)
Group 7918, 1916 Dec. 22~1917 Jan. 3. Return of Group 78¢5. A large regular spot, slightly elongated and developing a double umbra by Dec. j0. It has

divided into two spots by Jan. 3.

Group 7920, 1916 Dec. 24-1917 Jan. 3.
Group 7922, 1916 Dec. 25-1917 Jan. I.

Group 7923, 1916 Dec. 26~1917 Jan. 3.

Group 7924,

Group 7929, 1916 Dec. 30-1917 Jan. r1.
several bright bridges after Jan. 3.

Group 7931, Jan. 1-3. A small stream s Group 7923. Group 7932, Jan. r—z. Two or three very small spots. Group 7933, Jan. 2—3. One or two minute spots.

tion is the most stable.

1916 Dec. 27-1917 Jan. z.

Return of Group 7899.
A very smallspot % Group 7918 on Dec, 25,

which only the first and last spots remain by Dec. 28. The groupis not seen on Dec.
Three small spots on Dec. 26, which have develo
The group diminishes after Dec. 29 and only one small spot remains by Jan. 1.
near the place of Group 7896, but more probably a new formation. A distant trainof
This is also seen on Jan. 1, when the original leader has disappeared, but on

A small regular spot on Dec. 27,
spots has come into view by Dec. 28, of which only one remains on Dec. 31.
Jan. 2 a very small marking is visible near the original leader’s position.

Group 7925, 1916 Dec. 27-1g917 Jafi. 3. Return of Group 7905.

Group 7926, 1916 Dec. 28-1917 Jan. 9. A fine stream of spots, o

to the equator, and finally divides into two.
Group 7928, 1916 Dec. jo-1g17 Jan. 1.

Group 7930, 1916 Dec. 31~1917 Jan.

One or two small distant followers are occasionally seen.
A large regular spot with occasionally one or two small faint followers.
Twoare seen on Dec. 26, and several in along straight stream on Dec. 27, of
30and 31, but two very small spots are seen in the neighbourhood on Jan. 1.
ped by Dec. 28 into a short compact stream, of which the central por-

Probably a new outburst near Group 7903 ; not a return.
A small spot in bright facule, not seen on December 31.
A large stream of normal type f Group 7926.

by Jan. 1; a loose cluster of very small markings on Jan. z and 3.

A wide pair of small spots of which the rear has disappeared by Dec. 31.
f which the leader is a very large regular spot, which becomes elongated in a direction parallel

Both the leader and rear spots are-large and regular and crossed by
A pair of small spots on Dec. 31, of which the leader has nearly disappeared

[ TR Y



