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“E” Type: This group type is similar to the “D” 
type but spreads between 10 and 15 degrees of 

Solar longitude.

“F” Type: Largest and most extensive of groups, 
similar to “E” type but will cover in excess of 15 

degrees of Solar longitude.

“G” Type: The decayed remnant of “D”, “E”, and 
“F” groups. Demonstrates a bi-polar group with 

penumbras.

“H” Type: The decayed remnant of “C”, “D”, 
“E”, and “F” groups. A single spot group with 

penumbra. Must be larger than two and one-half 
degrees in diameter. The “H” type occasionally is 

accompanied by a few small spots.

“J” Type: The same as the “H” type but  
has a diameter less than 2½ degrees.
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Appendix C – McIntosh classification system
(From The Classification of Sunspot Groups by Patrick S. McIntosh, Solar Physics, vol. 125, Feb 

1990, p. 251-267)

http://adsabs.harvard.edu/abs/1990SoPh..125..251M
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Appendix D – Orientation and finding the equator of the sun

The orientation of the sun’s equator may be found using graphical or mathematical means or by 
use of software. A good reference for mathematical calculation is Solar Astronomy Handbook, 
by Beck et. al. (see Resources) and a good source for ephemerides of the sun is the NASA JPL 
website http://ssd.jpl.nasa.gov/horizons.cgi#top or the Observer’s Handbook of the RASC (see 
Resources). Stoneyhurst disks, Porter disks and solar grid diagrams can be downloaded from 
several websites including the BAA Solar Section (http://www.petermeadows.com/html/location.
html). Excellent software for calculating solar orientation is Tilting Sun (written and developed 
by Les Cowley, freely available at http://www.atoptics.co.uk/tiltsun.htm).

In order to determine the orientation of the sun’s equator, the E-W celestial direction should 
be	established	first.	In	observing	by	projection	one	can	use	a	template	in	which	the	solar	disc	
is crossed by two perpendicular lines. The template may then be rotated until any spot is seen 
drifting along one of the lines due to the apparent E-W motion of the sun in the sky, the other 
line	then	marking	the	celestial	N-S	direction.	In	observing	directly	through	a	solar	filter,	the	
E-W direction can be determined in the same way by means of a crosshair eyepiece of the type 
commonly used for guiding during deep sky photography. The E-W and N-S celestial directions 
differ from the true solar directions by the quantity P, the position angle of the sun’s north pole, as 
explained below.

The sun’s orientation has three key elements that the sunspot observer should understand.

Heliographic latitude (Bo) of the center of the disk results from the inclination of the sun’s 
equator to the ecliptic (which is 7.25 deg). When Bo is positive, the solar equator is south of 
the center of the solar disk and the sun’s north pole is tilted toward the observer. This tilt of the 
sun’s equator results in sunspots following semi-elliptical paths across the solar disk, rather than 
straight lines.

Heliographic longitude of the center of the sun’s disk (Lo) is measured relative to a standard 
longitude on the sun, known as Carrington’s prime meridian and is used for identifying locations 
of features on the disk.

The position angle (P) between the solar axis and the north-south direction in the sky (or 
lines of right ascension) results from a combination of the inclination of the ecliptic in the sky 
(23.43 deg) and the sun’s inclination (7.25 deg) to the ecliptic. When P is positive, the north pole 
of the solar axis is inclined toward the east.
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One of the simplest ways for calculating solar orientation is by using the Tilting Sun software. An 
example from Tilting Sun is shown below for June 1, 2017 for the coordinates of Cambridge, MA 
and shows the position of the sun’s equator and the east-west drift direction across the sky.

An essential detail for the solar observer to realize is that the sun’s orientation changes 
throughout the year as the sun’s position progresses along the ecliptic.

The images on the next page show examples from Tilting Sun for every third month of the year 
to	illustrate	the	significant	changes	in	the	orientation	of	the	sun’s	equator	with	the	drift	direction	
across the observer’s eyepiece.

Figure showing an example from Tilting Sun (courtesy of Les Cowley - www.atoptics.co.uk)
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While Tilting Sun may be very easy to use, orientations may also be found using ephemeris 
values of Bo, Lo and P.

For example, the solar orientation parameters for January 1, 2017 may be found in the RASC 
Observer’s Handbook 2017, p 184, and are given as P = 2.0, Lo = 123.5, and Bo = -3.0.

Different solar orientations during the year from Tilting Sun  
(courtesy of Les Cowley - www.atoptics.co.uk) 


