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GREENWICH PHOTO- HELIOGRAPHIC
RESULTS 1918

| k , IN TRODUCTION , -
§ 1 Posu‘mns cmd Areas of Sun Sjbots cmd Faculaz for each Day wm the Year 1918.

The photographs from Wthh these measures were made were taken at the
Royal Observatories of Greenwich or of the Cape ; at the Kodaik4nal Observatory, '
Southern India ; or at Dehra Din, North West Provmces Indla ' -

The photographs of the Sun obtamed at Greenw1ch were taken with the' :
Dallmeyer Photohehograph of 4 inches aperture, usually stopped down to 2:9
inches, giving a solar 1mage of about 10- centimetre radlus ‘ r

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 Kodaik4nal under the superintendence of Mr. John Evershed Director of
that Observatory The photographs from Dehra Dtn, 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, Trlgonometrlcal Survey ;
of India. At three of the observatorles the instrument employed was a Dallmeyer :

~Photohe11ograph giving an image of the Sun about 10 centimetres in radius: at

Kodaikénal a Cooke photo-visual object- glass of 6 inches aperture was used the

image of the Sun being on about the same 10—cent1metre scale.

Photographs of the Sun Were avallable for measurement upon each day in

k1'918 except for November 24, those finally selected for measurement being
; supphed by the d1fferent observator1es as under :(—

‘Greenwrch e e s Guo136
Cape e Ce i . o R &/
Kodaikdnal o CO e I
- Dehra Dtin L O
Total .. .. o L = [ o ce e 364

. (6436 . ‘ L ’ : 242




D iv INTRODUCTION TO GREENWICH PHOTO—HELIOGRAPHIC RESULTS, 1918.

The names of those persons who measured the photographs for the year 1918 “ ,’
are as follows :— , o

_Annie S. D, Maunder H W. Newton
F. Jeffries bt s R Martln

At the pr1nc1pa1 focus of the Photohehographs exceptmg that at Kodalkanal .
~ 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 Photohehographs at the Cape and at Dehra Dfn, but are inclined
to it at an angle of about 45° in that at Greenwich. In the Kodaikdnal Photo-?' -

hehograph there is one wire fixed parallel to the equator

e

 The zero of position- angles for the Greenwich, Cape, and Kodaikdnal Photo' o
heliographs has been determined by the measurement of plates which have bee
exposed twice, with an interval of about 100 seconds between the two exposures,
the instrument bemg ﬁrmly clamped. Two images of the Sun, overlappmg each”

~ other by about a ﬁfth part of the Sun’s diameter, were therefore produced upo
the plates, and the exposures havmg been so given that the line joining the cusps
passed approx1mate1y through the centre of the plates, the inclination of the W1res_ o
of the photoheliograph to this line was measured with the position-micrometer, and
a small correction for the mchnatron of the Sun’s path was then apphed The .
followmg tables give the correction for zero of position for the mean of the twof‘,c,;," ‘
~ wires as thus determmed for the Greenw1ch and Cape Photohehographs ‘

The zero- correctlon used throughout the year 1918 in the reductlon of the .
- photographs taken at Greenw1ch was —]— 20:7 ‘ "

The zero- ~corrections used in the reductron of the photographs taken at the‘
Cape Observatory were as follows :— '

Jan° 1 to March 31; = 0%2; -April 1 to Sept. 30, + o°+25; Oct. 1 to Dec. 31, 402,
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DALLMEYER PHOTOHELIOGRAPH, GREENWICH.

Date, Doy e ‘Date. = - B
Greenwich Civil Time, | ComeetionforZero. | Groonyich Civil Time, | Comrection for Zero.
dh- e v . o ’ d . h o 2
1918 January. 21. 11 4+ 2 49 1918 July 3.9 420367
g 55 2T T 24 Ly 3L.49 Sisk20 30
March - 76,13 4258 August 29, 9 2 46
,, 6. 13 249 B 29. 1o +2 39
“ May 27 10 +246 .. October - 4. 11 + 2 138
5 27,11 4246 o 4. 12 0 o2 e
June: 3.9 iz 36 November .. 5. 1o [ 2 30
5 3. Io:f 238 ‘ o i 16. 11 +2 39
July. 2.9 +2 32 W 16. 11 42 3%
,, 2.9 Fo2 o510 ‘
DALLMEYER PHOTOHELIOGRAPH, CAPE oF GooD HOPE.
Date. : o o Date. Gl
Greenwich Civil Time. ’Corre‘ctxon,for Zero. Greenwich Civil Time. Corrgctlon for Zero. ;
: E d h O 5 7 A :, d h S / G ',0 ,
1918 January 7008 406 1918 July 8. 10 + 0 26
55 22,10 400G i 23..10 + 0 12
February- 6. 8 Lo o Auvgust 70 11 +oo 22
March 9.8 +0 22 | 22. 9 40 11
" L2400 g 4013 September + 10, 10 +o 4
. © o April 8. 10 Fo 19 ' 2 25, 8 o 19
, 5 23.° .9 4+ o 21 October 5. 8. + 0o 17
May 29. 10 e ‘ November 1.8 + 0 13
June AT (o 4015 December 3.8 4ot
‘ i S 17.-10 4012

The wire frame was removed for cleaning on November 14.
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The zero correct1on adopted durmg 1918 for the Kodarkanal photographs
was +0°1 L , : , .

The ad]ustment of the wires in the Dehra Diin Photohehograph was usually" -

tested by stopping the driving clock 1mmed1ately after a photograph had been taken
and maklng a second exposure some two minutes after the first, a portion ofa
second image of the Sun just 1ntersectmg the first, being thus obtalned upon the‘ .

plate.

 The ZET0- correctron adopted dur1ng 1918 for the Dehra Dun photographs '
: Was-—0° 8. , : ; :

The measures of the photographs were made w1th a large p051t10n mlcrometerf |

- constructed by Messrs. Troughton and Simms for the measurement of photographs‘; o

of the Sun up to 12 inches in diameter. In this micrometer the photograph is held"'f_

with its film-side uppermost on three p1llars 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 sprrng acting at the oppos1te extremity of the diameter.
The pivot of this plate is mounted on the 01rcumference of another circular plate,
which can be turned by screw-action about a plvot in its circumference, 90° dlstant:r o

from that of the upper, plate this p1vot bemg mounted on a circular plate with a

posmon ~circle which rotates about its centre. By this means small movements in
two d1rectrons at right angles to each other can be readﬂy given, and the photograph .
can be accurately centred with respect to the p051t1on —circle. When this has been
~done, a positive eyepiece, having at its focus a glass d1aphragn1 ruled wrth cross—‘f‘”j; .
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 dlaphragm bemg .
nearly in contact with the photographlc film, so that parallax is avoided. The

dlstance 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 (correspondlng to 0-001 of the Sun’s radlus ‘

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 photographs are measured 1ndependently by two persons and the means
taken. : : L
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In the case of large or complex groups of spots the pos1t1ons 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 1s estlmated in the micrometer. In this
, respect a difference has been made in the practice during years previous to 19186,

where in this section components of groups are grven separately and combmed into
groups in the Ledgers - ; - o ~

When requlred correctlons are apphed to the measured dlstances and posmon-'
angles for differential refraction. The formula is given in the I ntmductwn for
1909. It is seldom necessary, however to apply thls correctron except to a few ;
photographs taken at Greenw1ch in m1d winter.

The calculatlons of hehographlc long1tude and latltude are made by use of
the formule given in “ Researches on Solar Physics : Hehographlcal Positions
and Areas of Sun Spots observed with the Kew Photoheliograph durmg the
years 1862 and 1863 7 by W. De La Rue, B. Stewart, and B. Loewy. Phil. Trans.,
1869. 1If # 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 respectlvely, ,
pls obtalned from the equatlons — - .

SO, ‘

- ‘R(R) ;“,and sin (e + ¢)=

D and ¢ are the hehograph1c latrtudes of the Earth and the spot respectlvely,;
~ 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 posmve and x the p051t10n angle from the Sun s axis,

sin: <[> = cospsm D+51n pcosD0037

sm l . —sin sin p sec d>

: The position-angle x 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 eastwara
from the North Point of the disc. The heliographic longitude of the spot is I+L,
~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 Observatlons of the Sun given on p 520 of the N cmtzcal
Almanac for 1918
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The inclination of the Sun s axis to the echptlc is assumed to be 82° 45/, the
longitude of the ascending node for 1918-0 to be 74° 37':0, and the period of the
Sun’s sidereal rotation to be 25-38 days the meridian Wthh passed through the
ascending . node 1854 ]anuary 1 Greenwrch Mean Noon bemg taken as the zero
- meridian. ~ : ; . . -

§ 2. General Catalogue of Groups of Su‘n‘Spozfs for 1918. .
The Catalogue contains every group of spots which lasted for two or more Jdays :
~and the group numbers are in continuation of those glven 1n 1917 revious

years. Groups seen only once are not 1ncluded but appear 1n the "D‘all ; Results‘, .
: Wlth a dlstlnctlve numeratlon o . ‘ f ;

 During the year 1918 a number of groups of spots have been noted in thej
Catalogue as “‘ Revivals.” These have been tabulated in series in a table followmg

the Catalogue. The respectlve groups of each series are in the same hehographlc‘ . 'k
position, and are seen in consecutive rotations but with deﬁnlt, breaks in their |

f hlstory between each rotation. The latter feature excludes them |

“ Recurrent ” groups ; they dlffer from “ Intermlttent groups , elr,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 Whrch are
glven in deta1l in Ledger II are also 1nd1cated o '

m berng classed -

§3 Ledgeys of the Areas cmd H elzogmp}nc Posmons of Groups of ~ SWL S]bots fmf -
‘ 1918 ~ " '

: Ledger I—Recurrent Groups —Thrs Ledger supersedes the C ,talogue of
Recurrent Groups of Sun Spots gwen in years previous to 1916 of the G
Photo-Heliographic Results, and the reference numbers of th ‘ s
«continuation of those given therein. The groups formlng th1s Ledg, have beent
abstracted from a general Ledger of all spot groups seen throughoutythe year,
and were selected upon the following plan, reference bemg made to the General
Catalogue :—If any spot group when first seen was 60° or more to the east of the
Central Meridian, then the Catalogue, and, if necessary, the Daily Results also,
were searched some fifteen or sixteen days earlier, to ascer tain Whether ;;spot group

of similar heliographic long1tude and latitude was then near the west limb of the
Sun. Similarly, if any spot group when last seen was 60° or more to the west of
the Central Meridian, then the Catalogue was searched some fifteen or sixteen days
later, to ascertain Whether a spot group of similar hehograph1c longitude and latitude
was then near the east limb of the Sun. Both the search forward and the search
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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 evidence appeared to
render probable the continued _existence of the spot, it has been numbered in the
Ledger, and where there has been some uncertainty a note has been added. If, on
the other hand, the evidence appeared to go in the other direction, 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 preceding 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 was not sufficient. - . o
 Besides the Ledgers of the groups, there have been printed in a similar manner
~ important components of the principal groups. This has been done in all cases
~where it appeared probable that an individual component lasted to the second or
 third rotation after its first appearance. ‘ L ‘

Ledger 11 .'—‘%Noh—:'Rec,uryent,~ Grbq}‘tps.‘—,’l‘his,Ledgér contains the most important

_ of those groups which do not last to a second rotation. Individual components

are also given after their respective groups, where they are large and distinctive.

. § 4. Total Areas of Sun Spots and Facule for each day, and M ean Areas and
Mean Heliographic Latitude of Sum Spots and Facule for each Rotation
of the Sum, and for the year 1918. ' -

~ Particulars relating to this section are given in the headings on pages D 146-7.

F. W. DYSON.

R;anlk Observatory, Greenwich,
1922 October 2.
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ROYAL OBSERVATORY, GREENWICH.

POSITIONS AND AREAS

OF

SUN SPOTS AND FACULA.

FOR EACH DAY IN THE YEAR

1918.

© - GREENWICH PHOTO-HELIOGRAPHIC RESULTS;. 1918



ProTc-HELIOGRAPHIC RESULTS, 1918. D3

Posrrions and Areas of Sux Spors and FacuLz for FACH Day in the YEar 1918.
Col. 1. (1) Time when photograph was taken expressed in days and decimals of a day reckoning from midnight at commencement of year. (2) Place of
observatory—Greenwich (G), Cape of Good Hope (C), Kodailkénal (K), Dehra Diin (D). (3) Date of photograph (Civil reckoning).

Col. 2, Number of Spot Group in order of appearance and in continuation of the Group-numbers given in previous years. Groups seen on one day only
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.

Col.
Col. 4. Position Angle of Spot Group or Faculee measured from the North pole of the Sun’s axis in the direction N., E., S.,, W., N.
Col. 5. Heliographic Longitude of the Spot Group derived from the ineasures.

3. Distance of Spot Group or Facule from Sun’s centre in terms of the Sun’s radius.
4
5 .
Col. 6. Heliographic Latitude of the Spot Group similarly derived.
7
8

Col.
Col.

Col. 9. Area of each group of Facule similarly expressed. The positions of Facule relative to the Spots with which they are associated are indicated by
the letters », s, p, f, ¢, denoting respectively north, south, preceding, following, concentric.

. Area of Umbre corrected for foreshortening in millionths of the Sun’s visible hemisphere. ;
. Area of Whole Spots composing the Group similarly expressed. . S

In line with the date of each day is given in brackets the position angle of the Sun’s axis from the North point ; the heliographic longitude and latitude of
the centre of the disc; the total areas of Spots and Facule for the day.

MEASURES. POSITION. AREA. ' | MEASURES. PosiTION. AREA.
?CMII) Glx\'roup (ExCMilf Glr\]oup
ivil. o. - ivil. 0.
Dist. Alx)lzie Long. Lat. | Umbrea. \gl?cﬁls Facule. ) Dist. Al;ogs].e. Long. Lat. | Umbre. \é\ggil: Faculz.
1918 o Q 4 I9.I8 o =] o
0421 968 | 25270 329 | 1350 | 8374 | 986 | 272°9 | 939 |+ 23| 23 | 304 382f
937 | 3065 155 8382 | 985 | 282:9 ) 929 | +I12°T o 17 197f
869 | 247-2 58 8377 | 662 | 2621 | 552\ — 77| 77 | 478
860 | 298-4 168 8378 | -626 | 286:0 | 512 |+ 74 29 188
8374 | 931 | 2733 | o944 |+ 19| 69 | 484 452f 859i | -485 | 2999 | 393 | FIL© o 4
8375 | ‘924 | 260'5.| 937 | — 99| I3 76 129f 8384 | -213 | 2136 } 209 | —133 o 5
8382 | -934 | 2843 937 | +12°1 8 23 460s C 8383 | 233 | 3534 15°6 | 4102 41 222
8377 | -485 | 2596 | 548 |— 77| 84 | 540 8386 | 495 | 1248 | 348:6 | —192| 14 34
C 8378 | 460 | 203+4 | s13 |+ 77| 39 | 189 8387 | 924 | 815 | 3073 |+ 66} 106 | 590 qo7nf
B384 | 192 | 149°3 | 20°5 | —I2°5 3 7 785 | 67°% 54
8383 | -g00 | 422 | 145 |+ 97| 37 | 203 823 | §II 51
8386 | 6oy | 1187 | 352:0  —I95 3 9 ‘942 | 691 73
8387 | 984 | 82:5 | 3071 |+ 681 125 | 624 139c | Jan. 2 | (417) | (14°0) | (—=3-2)| (296) i(1904) | (1920)
873 72°1 176
'907 543 124
920 | 115°3 73 2338 . -983 | 2924 112
939 | 1060 114 953 | 2820 129
Jan. 1 (+21) |[( 26-2)|(—3T) (381) | (2221) | (2377) 916 | 265°5 239
! : ‘905 | 2987 109
-864. | 245°2 67
8377 | 814 | 2630 | 554 — 77| 78 | 443 2006
1-350 975 | 3019 82 C 8378 | -780 | 2822 | 510 |+ 74 26 169 1576
» ‘947 | 2467 112 8383 | 326 | 3148 | 14'5 | 100 32 241
~ | r940 | 2941 155 8386 | ‘342 | 146°2 | 3494 | —¥97 5 30
C -857 | 286-3 70 8487 | -816 79-6-1 307:3 | + 66| 108 619 656
-848 | 299-8 . 74 -852 664 40
823 | 2653 129 927 | 794 ' ' 471
8375 | ‘985 | 2603 942 | —10°2 8 62 134f | Jan. 3 . (+12)| (1:0) |[(—3"3) (246) |(1502) (1589)

Group 8374, 1917, Dec. 21-1918, Jan 2. A very large regular spot with a small companion to the s. From Dec. 2428, a nebulous cluster of very small
spots follows the principal spot.
Group 8375, Dec. 21~Jan. 2. . A close pair of spots which coalesce to form a regular spot by Dec. 23. A few very small markings follow the spot on Dec. 27.

Group 8377, Dec. 24—Jan. s. Revival in region of Group 8344. A large stream of normal type, but in which the leader becomes exceptionally large and
the Tear spot correspondingly small. The umbra of the leading spot is crossed by ' bridges > from Dec. 27-31.

-Group. 8378, Dec. 24~Jan. 5. Return or revival of Group 8340 ; on the same meridian as Group 8377. A regular spot slowly contracting. There are a
few companions from Dec. 29-Jan. 3.

Group: 8392, Dec. 27-Jan. 2. A stream of small spots, 1 Group 8374, of which the last becomes prominent on Dec. 29, but is soon disappearing.
Group 8383, Dec. 27-Jan. 8, A regular spot with a short train of small followers until Jan. 5.

Group $384, Dec. 28-Jan. 2. A wide pair of very small spots, of which the following is alone visible after Dec. 31.

Group 8386, Jan: 1~6. A short stream of very small spots.

" Group 8387, Jan. 1-13. Return of Group 835¢4.- Two large regular spots. The preceding one is the smaller and is gradually disappearing whilst its
u‘mb"ra becomes composite:

(e138) ’ \ ‘ 242




