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Introduction  

As with many areas of astronomy, it is the brightest or largest objects 
that are usually the most interesting an d are observed by more 
astronomers.  The same is true for the Sun, where large sunspots can be 
easily observed in white light provided safe observing practises are 
followed.  

The largest recorded sunspot group occurred in April 1947 as shown in  
Figure 1.  This an area of just over 6000 millionths of the Sunôs visible 
hemisphere (M SH) or 0 .6% of a hemisphere of the Sun.  Remarkably, 

the five largest sunspots groups all occurred during a just over five -year 
period from  February 1946 to May 1951.  In addition, these are also the 
only groups wi th areas greater than 4500 MSH.  Two other groups had 
areas greater than 4000 MSH ï these being in 1989 and 2014 ï as 
indicated in Table 1.  

 

 

Figure 1. Greenwich Observatory Photograph 1947 April 6 [1]  
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Group  Date  Area (MSH)  Mean Lat.  Mean Long.  

14886  1947 Apr 08  6132  -24.6 °  82.7 °  

14417  1946  Feb 07  5202  26.3 °  296.6 °  

16763  1951  May 19  4865  13.0 °  86.2 °  

14585  1946  Jul 29  4720  22.4 °  195.7 °  

14851  1947  Mar 12  4554  -23.1 °  91.6 °  

12192  2014  Oct 24  4419  -13.7 °  244.9 °  

5395  1989  Mar 14  4201  33. 1°  256.1 °  

Table 1. Sunspot  groups with maximum area  greater than 40 00 MSH [2]  

 

This book will show the white light development of these seven great 
sunspot groups [6]  in date order . In particular, the passage of these 

groups across the solar disk is described.  Additionally, the main passage 
for all great groups with areas between 3000 and 4000 MSH are also 
shown.  Finally, an area measurements is given for the sunspot group 
that Richard Carrington  and Richard Hodgson  independently observed 
one of the first white light solar f lares  on 1859 September 1 . A total of 
32 great sunspot groups are shown in this book.  

Various sources of material have been used such solar drawings made at 

Mt Wilson Observatory, USA  [8] , by the Japanese solar observer Hisako 
Koyama  [9] , [10]  and at the Specola Solare Ticinese, Locarno, 

Switzerland  [11] , reports and papers from the Journal of the British 
Astronomical Association  (BAA) , together w ith other material belonging 
to the author and available online. Various appendices describe in 
further detail some of the analysis performed for this book.  

The orientation of most sunspot drawings and photographs has been 
chosen such that  the Sunôs rotation axis in the vertical direction and east 
toward s the right.  This is the same orientation as the Mt Wilson & 
Locarno  sunspot drawings and after a rotation for the position angle of 

the north point of the Sunôs axis, the same orientation as the Hisako 

Koy ama sunspot drawings.   This orientation ensures  that the drawing 
annotations are still legible. Exceptions are for Figure 1, Figure 53  & 
Figure 66  (east towards the left) and Figure 3 (north at the top) . 

 

 

Warning: never look at the Sun with the naked eye or with any 
optical instrument unless you are familiar with safe solar 
observing methods.  
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February 1946 (Greenwich Group 14 417)  

This great sunspot group appeared around the eastern limb on 1946 
January 29 as a single irregularly shaped penumbral sunspot at a 
heliographic latitude of 26°N. As Figure 2 illustrates, based on Mt Wilson 
draw ings (Appendix D) and  photograph, by the next day a following 
penumbral sunspot appeared on the limb. When the follower sunspot 
had fully rotated onto the disk on January 31 the bipolar nature of this 

group could be seen with the follower being the largest  sunspot.  Several 
umbrae were present within the two main penumbral sunspots. On 
February 1, the group had an area of 4799 MSH (based on Greenwich 

sunspot group data [3] ). As the group neared the central meridia n, a 
few small penumbral sunspots and pores appeared between the two 
main sunspots and at the following (east) part of the group.  The main 
umbra of the following sunspot had separated into two between 

February 2 and 5.  The leader sunspot had split by Feb ruary 6 although 
it appeared as one penumbral sunspot again by February 8. The group 
obtained its maximum area of 5202 MSH on February 7 (see  Table 2) 
when it also obtained its maximum longitude extent of 27° (330,0 00 
km).  The leader had decayed by February 9 and rotated off the disk on 
February 10.  The follower remained on the disk for a further two days 

with it last seen as a very slender sunspot near the limb on February 12 
ï its latitude extent remained undimin ished.  
 

Greenwich 

Group 

Number  

Mt 

Wilson 

Number  

Appearance & 

Disappearance 

Dates  

Mean  

Lat.  

Mean  

Long.  

Max. 

Area 

(MSH)  

Max. 

Area 

Date  

14417  7943  
1946 

Jan 29  

1946 

Feb 12  
26.3°  294.8°  5202  

1946 

Feb 07  

14451  7978  
1946   

Feb 28  

1946 

Mar 12  
28.0°  276.0°  1741  

1946 

Mar 04  

14478  8006  
1946  

Mar 29  

1946 

Apr 09  
26.8°  259.6°  768  

1946 

Apr 02  

Table 2. Information on Group 14417 and subsequent rotations  

 

Note that for Figure 2 and similar  figures  in this book , the sub - image 
scale of drawings and photographs are all the same -  approximately 30° 
in longitude by 23° in latitude when near the central meridian. The 

drawing orientation is shown in the bottom right of each figure (rotation 
axis being vertical and  east to the right).  The Mt Wilson drawings were 
typically drawn at a local time of 10 hrs or 18 hrs UT.  Figure 2 also 

shows differences in drawing styles and detail between Mt Wilson  
observers.  
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Figure 2. Passage of Greenwich Group 14417 based on Mt Wilson 

Drawings and Photograph [12]  
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Figure 3 shows drawings of the passage of group 14417 by BAA member 

Dr M.A. Ellison using a disk diameter of 11 inch [13] [14]  ï these show 
similar or in some cases more detail than the Mt Wilson drawings.  

 

Figure 3.  Drawings  of the Great Sunspot of 1946 February by Dr M.A. 

Ellison [13] [14]  

 
Figure 4.  Mt  Wilson Photograph on 1946 February 2  [15]  
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As Table 2 indicates , the great sunspot returned on two subsequent 

rotations as Greenwich group numbers 14451 and 14478 albeit at 
reduced areas.  Figure 5 shows the p assage for the second rotation 

(every other day) ï the large st sunspot was still the follower with a 
maximum area on March 4 of 1741 MSH and a longitude extent of 31° 
(376,000 km).  As the group progressed towards the western limb, all 
the leader sunspots decayed such that on March 11 the area was just 
850 MSH and a much reduced longitude extent of just 7°. A single small 
penumbral sunspot was close to the western limb on March 12.  

On the third rotation, Figure 6, th e group  was much diminished and 
without any particular structure ï it appeared as a collection of small 

penumbral sunspots and pores.  Its total area was a maximum for this 

rotation on April 2 at 768 MSH (the group would have still been visible 
with the pr otected naked eye).  On this date the longitude extent of the 
group was 11°.  

 
Figure 5.  Passage  of Greenwich Group 14451 based on Mt Wilson 

Drawings  
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Figure 6.  Passage  of Greenwich Group 14478 based on  Mt Wilson 

Drawings  

Figure 7 show s the evolution of group area for the three rotations (area 
plotted against central meridian distance with east being negative and 
hence time increases left to right).  

 
Figure 7.  Greenwich  sunspot area for Groups 14417, 14451 and 14478 

(1946 January to April)  
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July 1946 (Greenwich Group 14585)  

A few months after the first great sunspot group of Cycle 18, the second 
great group appeared around the eastern lim b on 1946 July 19 as shown 
in Figure 8 with details  given in Table 3.  By the following day it became 
clear that this group, at latitude 22°N, would be a large complex single  
penumbral sunspot.  As the sunspot progressed towards the central 
meridian, more individual penumbral sunspots appeared to break away 

from the original single penumbral sunspot.  As shown in Figure 9 on 
July 25 the re were many nearby penumbral sunspots throughout the 
group (the N and S indicate the north and south magnetic fields as 

determined at Mt Wilson).  Changes within the penumbra and the size 
and position of umbrae occurred from day to day.  Figure 10  shows  the 
group on July 27 by BAA M ember Mr E.J. Harris using an 8 in  refractor 
(stopped down to 1.5 in) at Temple Observatory, Rugby , England  [16] .  

The group obtained its maximum  area of 4720 MSH on July 29 as it 
neared the western limb when its longitudinal extent was 18° (223,000 
km).  The group appeared to break apart on July 31 and it was last seen 
on August 2 as a slender leader with two smaller followers.  

This group reappear ed on August 17 as group 14620 with a much -
reduced size and with the follower being the larger sunspot .  Figure 11  

shows the passage of the group ï there was the development  of a 
number of the leading penumbral suns pots and the splitting of the 

follower into two parts.  Greenwich data indicates that the maximum 
area was obtained on August 20 ( Table 3) at 988 MSH (an easy 
protected naked eye group).  On August 24, a maximum lon gitudinal 
extent was obtained of 23°. As the group neared the western limb, the 
number and size of sunspots within the group diminished.   

Figure 12  sho ws the change in the group area for both rotations ï there 
was some daily variation for the first rotation while there was a steady 
decrease for the second rotation.  

 

Greenwich 

Group 
Number  

Mt 

Wilson 
Number  

Appearance & 

Disappearance 
Dates  

Mean  

Lat.  

Mean  

Long.  

Max. 

Area 
(MSH)  

Max. 

Area 
Date  

14585  8129  
1946 

Jul 19  

194 6 

Aug 02  
22.1°  197.0°  4720  

1946 

Jul 29  

14620  8163  
1946 

Aug  17  

1946 

Aug  30  
23.3°  182.1°  988  

1946 

Aug  20  

Table 3. Information on Group 14585 and subsequent rotation  
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Figure 8.  Passage of Greenwich Group 1 4585 based on Mt Wilson 

Drawings and Photograph [17]  
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Figure 9.  Mt  Wilson Photograph on 1946 July 25 [18]  

 
Figure 10 .  Group  14585 on 1946 July 27 by BAA Member Mr E.J. Harris 

[16]  
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Figure 11 .  Passage  of Greenwich Group 14620 based on Mt Wilson 

Drawings  
 

Tables 2 and 3 include the mean latitude and longitude of the  group 

based on Greenwich data.  It can be seen that there is a longitude drift 
from rotation to rotation.  This is expected as the longitude is based on a 

fixed rotation rate whereas differential rotation occurs for a gaseous 
body such as the Sun.  Figure 13  shows the evolution of the longitude 
extent of the two 1946 great groups and their subsequent rotations. The 
blue diamonds are for the longitude of the largest sunspot while the 

green lines indicate the longitud inal extent of the group.  These have 
been derived using full disk Mt Wilson drawings (Appendix D) and Helio 
Viewer  software  [19]  to measure the various longitudes.  It is clear that 
there is a constant drift for  all of the five rotations.  This was pointed out 
at the time [20]  with the conclusion that the two 1946 great sunspot 
groups were actually from the same region of the photosphere.  
Appendix F and Figure 79  show that the mean reduction in longitude per 

synodic rotation  (i.e. as seen from Earth)  is 15.3° (based on the mean 
longitude of the largest sunspot within the group for all five rotations as 
shown by the black line in Figure 13 ). This is  significantly higher than 
would be indicated by differential rotation alone, indicating at least a 7° 



 

12  

proper motion per rotation (depending on the differential rotation model 
ï see Appendix F).  

 
Figure 12 .  Greenwich  sunspot area for Groups 14585 and 14620 (1946 

July and August)  

 

 
Figure 13 .  Longitude  evolution of Groups 14417, 14585 and subsequent 

rotations  
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March 1947 (Greenwich Group 14851)  

On 1947 February 6 a small collection of sunspots were seen close to the 
eastern limb at a latitude of 21°S (Group 14813).  As shown in Figure 
14 , based on Mt Wilson and Hisako Koyama (Appendix E) disk  drawings, 
th is group developed rapidly with several following penumbral sunspots 
appearing by February 8 and throughout the whole group by February 
10 when it had its maximum area of 2944 MSH ( Table 4).  It reached 

the central meridian on February 11.  The area of the group changed 
little as it neared the western limb -  it had an area of 2938 MSH on 
February 15 when it had a longitudinal extent of 23° (283,000 km).  This 

group rotated off the disk three days later as a single sl ender penumbral 
sunspot.  

 

 
Figure 14 .  Passage  of Greenwich Group 14813 based on Mt Wilson (MW) 

and Hisako Koyama (HK) Drawings  
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Greenwich 

Group 

Number  

MW HK 

Appearance & 

Disappearance 

Dates  

Mean  

Lat.  

Mean  

Long.  

Max. 

Area 

(MSH)  

Max. 

Area 

Date  

14813  8392  18  1947 

Feb 05  

1947 

Feb 18  

-21.2°  84.9°  2938  1947 

Feb 10  

14851  8438  40  1947 

Mar 03  

1947 

Mar 16  

- 23.3°  91.2°  4554  1947 

Mar 12  

Table 4. Information on Group 14851 and previous rotation  

On the next rotation  two penumbral sunspots appeared near to the 
eastern limb on March 3 at a similar latitude and longitude as on the 
previous rotation.  When this group, 14851, had rotated further onto the 

disk ( Figure 16  and Figure 17 ) it primarily consisted of three nearby 

penumbral sunspots with the southern  two sunspots being quite 
irregularly shaped.  On March 5, the total area was already 2579 MSH. 
Over subsequent days, the penumbral sunspots appeared to  merge and 
extend in longitude (sunspots to the north -east and north -west were 
from other groups).  Some regions of photosphere were seen within the 
main sunspot, especially when the group was in the western 

hemisphere.  Figure 15  shows Group 14851 when it was just before the 
central meridian on March  9.  The group has an area of just over 4500 
MSH on March 11 and 12 before reducing in size slightly as it neared the 
western limb although its longitudinal extent was j ust over 20° (246,000 
km).  Throughout its passage, Group 14851 had many umbrae within 

the main sunspot and pores around it.  On March 16, the group 
appeared as a highly elongated sunspot close to the western limb.  

 
Figure 15 .  Mt  Wilson Phot ographs of Groups 14813  and  14851  [21]  
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Figure 16 .  Passage  of Greenwich Group 14851 based on Mt Wilson (MW) 

and Hisako Koyama (HK) Drawings  
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Figure 17 .  Passage  of Greenwich Group 14851 based on Mt Wilson  
Photographs  [22]  
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April 1947 (Greenwich Group 14886)  

Group 14851 from 1947 March reappeared around the limb on March 30 
as a single penumbral sunspot ( Figure 19  and Figure 21 ) ï this was the 
start of the passage of the largest recorded sunspot group.  By the 
following day, a much larger irregularly shaped sunspot had appeared 

around the limb.  The complete g roup, 14886, was not on the disk until 
April 1 when it had already had an area of 5400 MSH.  The group was 
quite irregular with regions of photosphere seen between the leader and 
follower penumbral sunspots.  Many umbrae were present throughout 
the group a s were a small number of pores. The central portion of the 

group changed the most as it crossed the central meridian on April 7 

(Figure 18  and Figure 20 ). It obtained its maximum area of 613 2 MSH 
on April 8 with a longitudin al extent of 25° (300,000 km). As the group 
progressed towards the western limb, the leading penumbral sunspot 
reduced in size to leave a few small leaders and a large irregular 
following penumbral sunspo t on April 13 (361 7 MSH). The group was 
last seen on April 14 ( Table 5).  

Greenwich 
Group 

Number  

MW HK 
Appearance & 
Disappearance 

Dates  

Mean  

Lat.  

Mean  

Long.  

Max. 
Area 

(MSH)  

Max. 
Area 

Date  

14886  8478  59  
1947 

Mar  30  

1947 

Apr  14  
- 24.5°  81.9°  6132  

1947 

Apr  08  

14933  8527  86  
1947 

Apr  29  

1947 

May  11  
-24.8°  67.7°  782  

1947 

May  01  

Table 5. Information on Group 14886 and subsequent rotation  

 
Figure 18 .  Mt  Wilson Photographs of Groups 14886 and  14933  [21]  
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Figure 19 .  Passage  of Greenwich Group 14886 based on Mt Wilson (MW) 

and Hisako Koyama (HK) Drawings  
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Figure 20 .  Mt W ilson Postcard  
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Figure 21 .  Passage  of Greenwich Group 14886 based on Mt Wilso n 
Photographs  [22]  
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Figure 22 .  Passage  of Greenwich Group 14933 based on Mt Wilson (MW) 

and Hisako Koyama (HK) Drawings  

 

On the fourth and last rotation, the greatest sunspot group had 

diminished significantly as shown in Figure 22  although it still obtained a 
maximum area of 782 MSH on May 1 ( Table 5) and  its lo ngitudinal 

extent was almost unchanged at 21°.  The evolution in sunspot area 
over the four rotations is shown in Figure 24 .   

The longitude evolution of the four 1947 rotations given in Table s 4 and 
5 is shown in Figure 25 . Based on the evolution of the largest sunspot 
(the black line), it can be seen that there is a difference between the 
first rotation (group 14813) and the other three rotations (groups 
14851, 14886 and 149 33).  Projecting the black line back to the first 

group shows that only the leading part of group 14813 overlaps with 
other three subsequent rotations. This is illustrated in Figure 26  where  
the blue box shows the l ocation of the region of photosphere that 

matches the subsequent rotations assuming same longitudinal drift as 
the last three rotations and a longitude extend of 20°. This includes only 
the leading part of group 14813 (Koyama group 18) but also Koyama 

grou p 20.  
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Figure 23 .  Group  14886  on 194 7 April  6 by BAA Member Richard Baum  

[23]  

 
Figure 24 .  Greenwich  sunspot area for Groups 14813, 14851, 14886 

and 14933 (1947 February to Ma y)  
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Figure 25 . Longitude  evolution of Groups 14851, 14886, previous and 

subsequent rotations.  

 

 

Figure 26 .  Expected  location of Groups 14851 and 14886 on 1947 
February 10 (Hisako Koyama drawing)  

 

Figure 79  indicates a longitude drift of 12.1° per rotation based in the 
largest sunspot (also as shown in Figure 25 ) and 7.8° per rotation based 
on the mean longitude of the group.  At a mean lat itude of 24.5°S, the 

drift is close to the Maunder differential curve for the largest sunspot and 
4° of proper motion per rotation based on the mean longitude (all based 
on  the last three rotations).  
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May 1951 (Greenwich Group 16763)  

On 1951 April 12 two i rregularly shaped penumbral sunspots appeared 
around the eastern limb at latitude 12°N.  As these rotated further on to 
the disk on Apr 14, as shown in Figure 27  it could be seen that this 
group was a moderately siz ed bipolar group with  the follower being the 
more  irregularly shaped  sunspot  ï this was group 16745 ( Table 6). As 
the group progressed towards the central meridian, the follower grew in 

size and included many umbrae  and a few surrounding pores. This 
follower then appeared to decay into several parts ï this group obtained 
its maximum area of 2553 MSH on April 19 when it had a longitu de 

extent of 13° (155,000 km). As the group neared the western limb, only 
several smal l penumbral sunspots were seen ï both the larger leader 
and follower sunspots had decayed.  

 
Figure 27 .  Passage  of Greenwich Group 16745 based on Mt Wilson (MW) 

and Hisako Koyama (HK) Drawings  
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GW MW HK 

Appearance & 

Disappearanc e 

Dates  

Mean  

Lat.  

Mean  

Long.  

Max. 

Area 

(MSH)  

Max. 

Area 

Date  

16745  10639  998  
1951 

Apr  12  

1951 

Apr  25  
12.1°  87.9°  2553  

1951 

Apr  19  

16763  10662  1009  
1951 

May  09  

1951 

May  22  
13.0°  86.8°  4865  

1951 

May  19  

16792  10690  1023  
1951 

Jun 05  

1951 

Jun 18  
13.7°  89.0°  1354  

1951 

Jun 06  

Table 6. Information on Group 16763, previous and subsequent rotations  

On the next rotation, a single small penumbral sunspot appeared on the 
eastern limb on May 9 (group 16763) at latitude 13°N.  By the next day, 

an irregular follower penumbral sunspot with a much larger latitude 
extent appeared.  It was not until May 11 that the full extent of the 
group was seen and when it had an area of 2500 MSH.  As shown in 
Figure 28 , th e following penumbral sunspot rapidly grew in size and 

which contained many large umbrae.  On May 16, the group was near 
the central meridian and just over 4000 MSH and it ha d a longitudinal 
extent of 17°.  Two other groups were seen to the east and south of the 
follower sunspots.  A fine photograph of this group on May 17 is shown 
in  Figure 28 .  As the  group progressed towards the west it continued to 
grow, obtaining a maximum size of 4865 MSH on May 19. As it neared 
the western li mb, the follower remained approximately of a similar shape 

and it was last seen on May 22 as a slender penumbral sunspot.  

 
Figure 28 .  Mt Wilson Photograph on 1951 May 17 [24]  
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Figure 29 .  Passage  of Greenwich Group 16763 based on Mt Wilson (MW) 

and Hisako Koyama (HK) Drawings  
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On the third and final rotation, a collection of sunspots without any 

particular structure was seen ï see Figure 30 .  The northern set of 
sunspots was the remains of the May great sunspot group, which must 

have decayed while on the averted disk.  By the time this group, 16792, 
approached the western limb just a few small penumbral sunspots 
remained.  

The area evolution of groups 16745, 16763 and 16792 is shown in 
Figure 31  while the longitude evolution over the three rotations is shown 
in Figure 32 .  For the largest sunsp ot (blue diamondôs) there is no 
obvious longitude drift with time (unlike the great sunspots in 1946 and 

1947) while for the longitude extent, the three rotations all give a similar 

longitude, i.e. there is very little drift in longitude.  Indeed, Figure 79  
shows that the expected change in rotation rate due to differential 
rotation is just 1.4° per rotation (for 13° latitude ) for the Maunder 
rotation rates (i.e. the Carrington and Differential rotation rates are ver y 
similar).  

 

 
Figure 30 .  Passage  of Greenwich Group 16792 based on Mt Wilson (MW) 

and Hisako Koyama (HK) Drawings  
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Figure 31 .  Greenwich  sunspot area for Groups 16745, 16763 and 16792 

(1951 April to June )  

 
Figure 32 .  Longitude  evolution of Groups 16763, previous and 

subsequent rotations  
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March  1989 (NOAA Active Region 5395 )  

The largest group recorded at a latitude of  30° above or below the solar 
equator appeared in early 1989 (A ppendix J) at the start of the first 
maximum of cycle 22 (Appendix A).  The group first appeared on 1989 
February 5 as a complex bipolar group having just rotated around the 
eastern limb.  Two days later it obtained it maximum area for this 
rotation of 240 0 MSH which would have been easily visible to the 

protected naked eye.  There were some changes in the appearance of 
the group as it progressed across the disk ï see Figure 33  ï the  follower 
penumbral sunspot was th e largest sunspot within the group.  It reached 

a maximum longitudinal extent of 19° on February 12. The group 
approached the western limb on Feb ruary  16 and with only the follower 
visible on the following day.  Table 7 indicates that the mean latitude 
was 31.5° N for this rotation.  

 

 
Figure 33 .  Passage  of NOAA Active Region 5354  based on Mt Wilson 

(MW) and Locarno  (LO) Drawings  
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Figure 34 .  Passage  of NOAA Active Region 5395  based on Mt Wilson 

(MW) Drawings  
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NOAA MW HK 
Appearance & 

Disappearance Dates  

Mean  

Lat.  

Mean  

Long.  

Max. 

Area 

(MSH)  

Max. 

Area 

Date  

5354  25026  7024  
1989  

Feb 05  

1989  

Feb 17  
31.5 °  282.0 °  2402  

1989 

Feb 07  

5395  25081  7042  
1989 

Mar  06  

1989 

Mar  18  
33 .3 °  255.3 °  4201  

1989 

Mar  14  

5441  25154  7064  
1989 

Apr  05  

1989 

Apr  16  
34.8 °  234.3 °  423  

1989 

Apr  10  

Table 7. Information on Group 25081 , previous and subsequent rotations  

The group returned on the next rotation as an irregu lar penumb ral 
sunspot on March 6.  As the group progressed towards the central 

meridian, it could be seen that the sunspot had a similar extent in both 
latitude and longitude.  However, from March 11, the group began to 
elongate in longitude while keeping the same l atitude extent.  On March 
13 the longitude extent was 18°.   Many areas of photosphere could be 

seen within this complex sunspot as shown in Figure 34  and Figure 30.   
It obtained its maximum area of 4200 M SH when mid -way between the 
central meridian and the western limb.  As it progressed towards the 
west, the sunspot appeared to breakup into many parts.  It was very 
close to the limb on March 18.  

 

Figure 35 a.  Passage of NOAA Active Region 5 395 1989 March 7 to 13 

(National Solar Observatory [25] )  

 

On the third and final rotation, the group was much diminished 

consisting of a penumbral sunspot and a few leading pores.  The 
penumbral sunspot decayed a s the group progressed across the disk to 
leave a single sunspot close to the western limb on April 16 ( Figure 36 ).  
The area evolution of this great group is shown in Figure 37 . 
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Figure 35b.  Passage of NOAA Active Region 5395 1989 March 14  to 1 7 
(National Solar Observatory [25] )  

 
Figure 36 .  Passage  of NOAA Active Region 5441 based on Mt Wilson 

(MW) and H isako Koyama (HK) Drawings  
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Figure 37 .  Debrecen  Sunspot Area for NOAA Active Region s 5354, 5395 

and 5441  

As expected for a high latitude group, the differential rotation longitude 
evolution from rotation to rotation is quite larg e as shown in Figure 38  
based on the mid - longitude of the group.  The linear fit to the longitude 

drift, the black line in Figure 38  gives a mean drift of 0.9 °  per day or    

23.6 °  per rotation.   Figure 79  shows that the measured differential rate 
is greater than all the predicted rotation rates  and indicat es a proper 
motion  of 9 °  relative to the Maunder curve . 

 
Figure 38 .  Longitude  evolution of NOAA Active Region s 5354, 5395 and 

5441  
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October 2014 (NOAA Active Region 12192)  

On 2014 October 17, the group that was to become the largest group of 
Cycle 24 [26] , AR  12192,  rotated onto the disk at a latitude of 12°S as a 
complex group where the follower was the largest penumbral sunspot.   
Over  the next two days more of the large irregular follower could be 
seen which included a main pen umbra l sunspot  and several smaller 
sun spots.  Its total area was estimated at 2806  MSH on the Oct ober  19. 

By Oct ober  21 AR 12192 had became much more complex with many 
umbrae and several regions of photosphere within the main penumbral 
sunspot and its area grew to 3253  MSH ï see Figure 39 . On the 

following few days the group continued to increase in size and  more 
photosphere could be seen in the middle portion of the group. The 
maximum area was obtained on Oct ober  24 at 4419 MSH (Figure 41 ) 
and there was a split  of the main penumbral sunspots  with the new 

follower being the largest penumbral sunspot. AR 12192 reduced in size 
as it progressed towards the western limb and it was last seen on 
Oct ober  28.   Throughout i ts passage across the solar disk, AR 12192 
remai ned a complex bipolar group.  

The author saw AR 12192 with the protected naked eye on the Oct ober  
19 to 23, 25, 27 and 28 (from Oct ober  21 to 23 it was seen as an 

elongated sunspot while on Oct ober  25 two dist inct naked eye sunspots 
were seen but on Oct ober  27 and 28 it was once again seen as one 
sunspot).  Further images of AR 12192 are shown in Figure 40 .   

As indicated in Table 8, this great sunspot group was also seen on the 
previous rotation as NOAA active region  AR 12172.  As shown in Figure 
42 , th e group rotated onto the disk on September 20. When further on 
the disk, it was seen as a bipolar group having an area of 1056 MSH on 

the September 22. As it progressed towards the central meridian, a 
large number of pores developed around and within the group (the 
southern collection of these pores were assigned as a different group). 

As the g roup progressed towards the western limb, the number of 
sunspots reduced as did the area of the group but only slightly ( Figure 
41 ).  

 

NOAA 

Active  
Region  

Locarno 

Group  
Number  

Appearance & 

Disappearance 

Dates  

Mean  

Lat.  

Mean  

Long.  

Max. 

Area 
(MSH)  

Max. 

Area 
Date  

12172  319/325  
2014 

Sep 20  

2014 

Oct  03  
-11.0 °  241.0 °  1056  

2014 

Sep 22  

12192  346  
2014 

Oct  17  

2014 

Oct  30  
- 13.7 °  244.9 °  4419  

2014 

Oct  24  

12209  371  
2014 

Nov  12  

2014 

Nov  26  
-15.1 °  244.2 °  1688  

2014 

Nov  15  

Table 8. Information  on Group 12192 , previous and subsequent rotations  
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Figure 39 .  Passage  of NOAA Active Region 12192  based on Mt Wilson 

(MW) Drawings  
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Figure 40 .  Passage  of NOAA Activ e Region 12192  based on SDO/HMI 

Images and the authorôs drawing and photographs 

 
 

 
Figure 41 .  Debrecen  Sunspot Area for NOAA Active Region s 12172 , 

12192  and 12209  
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Figure 42 .  Passage of NOAA Active Reg ion 12172 based on Mt Wilson  

(MW) and Locarno  (LO) Drawings  

 

AR 12172 was also seen on the next rotation as AR 1 2209 appearing on 
November 12. As shown in  Figure 43 , the follower was still the dominate 
sunspot. As the group progres sed across the disk, the main sunspot 

formed into a circular region of penumbra with photosphere in the 

middle . It maximum area of 1688 MSH when still near the eastern limb 
on November 15. There were very few other sunspots and pores within 
the group.  It reduced in size as it progressed across the disk, having 
rotated off the disk on November 26.  

Over the three rotations, the mean latitude of this great sunspot group 
reduced slightly from 11 °S  to 15 °S .  Figure 44  shows the longitude 
evolution ï given the latitude of this group there is very little drift in 

longitude (the black line is based on the mean longitude of the main 
following sunspot for the second and third rotations).  As shown in 

Figure 79 , the longitude drift was very similar to that of the 1951 great 
sunspot group (at a very similar latitude ).  
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Figure 43 .  Passage  of NOAA Active Region 12209  based on Mt Wilson 

(MW) Drawings  

 
Figure 44 .  Longitude  evolution of NOAA Active Regions  12172 , 12192  

and 12209  
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Great Groups  with areas between 3000 and 4000 MSH  

As an extension to the above seven great sunspot groups, Table 9 gives 
details of groups with maximum areas between 3000 and 4000 MSH.  
The group number in the table is either the Greenwich Group or NOAA 
Active Region number (before or after 1977 ).  Figure 45  to Figure 68  
show t he passage of these groups  in reducing size order .  Note that as 
the Mt Wilson  drawings began in 1917, photographs are shown instead 

for the groups from 1892 and 1905.  

Group  Date  Area (MSH)  Mean Lat.  Mean Long.  

6368  1990  Nov 16  3872  18.4 °  25.1 °  

9861  1926  Jan 19  3716  20.9 °  35.0 °  

12673  1938  Jan 21  3627  17.1 °  225.0 °  

7977  1917  Feb 14  3590  -15.8 °  9.3 °  

10486  2003  Nov 01  3388  -18.0 °  285.9 °  

9393  2001  Mar 29  3387  18.0 °  154.6 °  

12902  1938  Jul 20  3379  -12.3 °  39.6 °  

12553  1937  Oct 05  3340  9.4 °  182.1 °  

5441  1905  Feb 02  3339  -15.3 °  329.3 °  

12455  1937  Jul 28  3303  31.5 °  356.1 °  

4474  1984  Apr 26  3274  -12.3 °  340.3 °  

6555  1991  Mar 23  3257  -23.9 °  184.3 °  

5528  1989  Jun 16  3249  20.4 °  95.5 °  

6850  1991  Oct 27  3234  -12.0 °  183.6 °  

21482  1968  Feb 01  3202  12.7 °  165.6 °  

8181  1917  Aug 09  3178  16. 2°  129.2 °  

3804  1982  Jul 11  3092  13. 3°  321. 4°  

13937  1941  Sep 21  3088  11. 6°  210.3 °  

13394  1939  Sep 06  3054  -13.8 °  348. 3°  

5060  1988  Jul 02  3047  -19. 8°  4.5 °  

3776  1982  Jun 13  3040  12. 1°  315.2 °  

2421  1892  Feb 10  3038  -28. 4°  255. 7°  

2779  1980  Nov 13  3030  -11.2 °  99. 2°  

13024  1938  Oct 12  3003  16.9 °  305. 9°  

Table 9. Sunspot  groups with maximum area  between 3000 and  40 00 
MSH [2]  

On 1859 September 1 , Richard Carrington  [29] , [30] , [31]  and Richard 
Hodgson  [32]  independently observed one of the first white light solar 

flares . Figure 69  shows Carringto nôs drawing for this date and the area 
measurement of the group responsible for the flare  using Helio Viewer : 
3100 MSH to make this group  the 24th largest recorded sunspot group.  
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Figure 45 .  Passage  of NOAA Active Region 6368  based on Mt Wilson 

(MW) , Hisako Koyama (HK) and Locarno  (LO) Drawings  
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Figure 46 .  Passage  of Greenwich Group 9861  based on Mt Wilson (MW)  

Drawings  and a Royal Observatory, Greenwich (RO) Photograph [27]  
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Figure 47 .  Passage  of Greenwich Group 12673  based on Mt Wilson (MW)  

Drawings  
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Figure 48 .  Passage  of Greenwich Group 7977  based on Mt Wilson (MW)  

Drawings  
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Figure 49 .  P assage  of NOAA Active Region 10486  based on Locarno  (LO) 

and Mt Wilson (MW) Drawings  
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Figure 50 .  Passage  of NOAA Active Region 9393  based on Locarno  (LO) 

and Mt Wilson (MW) Drawings  
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Figure 51 .  Passag e of Greenwich Group 12902  based on Mt Wilson (MW)  

Drawings  
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Figure 52 .  Passage  of Greenwich Group 12553  based on Mt Wilson (MW)  

Drawings  
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Figure 53 a.  Greenwich Group 5441.  Royal Observatory, Greenwic h 

Photograph 1905  February 2 [24]  

 
Figure 53b.  Greenwich Group 5441.  Royal Observatory, Greenwich 

Photograph 1905 February 5  (left) and February 8 [24]  
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Figure 54 .  Passage  of Greenwich Group 12455  based on Mt Wilson (MW)  

Drawings  
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Figure 55 .  Passage  of NOAA Active Region 4474  based on Hisako 

Koyama (HK) and Locarno  (LO) Drawings  
 




























































































