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stars was Mayer’s motive for publishing the first 
double star catalog in history of astronomy.  

In its first version in 1779, the catalog included 72 
double stars (Mayer, 1779).  Two years later, Mayer’s 
catalog was published in an astronomical circular by 
the Berlin astronomer Johann Elert Bode, who added 
8 more well known double stars (Bode, 1781).  In the 

Christian Mayer was a German astronomer, who 
initiated the construction of an astronomical observa-
tory in the city of Mannheim in 1771.  His observatory 
was completed in 1775 and Mayer began his observa-
tions in January 1776 with a 2.5 inch achromatic 
telescope made by Peter Dollond in England.  The 
focal length was about 8 feet and 1 inch.  For his 
observations he used a power of 85.  The telescope was 
mounted on an 8 foot mural quadrant made by John 
Bird also in England.  It was Bird’s last mural quad-
rant, see Figure 1. Figure 2 shows a part of Mayer's 
observation notes from January 24 and 25, 1776 after 
mounting the mural quadrant. 

Mayer’s interest was the study of the proper 
motion of the stars. During his observations, he often 
remarked on the stars that stood close together. 
During the time from 1776 to 1777 he found about 100 
such close systems. He gives an account of his obser-
vations in the academy in Mannheim in 1777. Mayer 
believed in the physical togetherness of such systems, 
called “Doppel(t)sterne”. His account was published in 
newspapers in different countries (Mayer, 1778).  

Much criticism came from Maximilian Hell, a well 
known astronomer, who lived in Vienna.  It came to a 
public dispute between them, published in the news 
paper in Mannheim and Vienna.  Hell’s opinion was 
that the faint companions are background stars and 
not physically connected with the brighter primary 
stars (Mayer, 1778).  At the end of their dispute, Hell 
said, "Mayer shall compile a table with his double 
stars, so every astronomer can observe them when he 
wants."  Hell’s demand for a table of Mayer’s double 
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1781 version, the catalog included 80 double stars. 
The closest system was 5 epsilon Lyrae with a separa-
tion of 2.9 arc seconds. It gives us a good impression of 
the quality of Mayer’s telescope. The minimum sepa-
ration of a perfect 2.5 inch reflector is about 1.7”.  

William Herschel heard in 1779 about Mayer’s 
work and started his own observations of double stars. 
His intention was not to study the proper motion, he 
wanted to measure parallax (Herschel, 1782). Their 
method of operation in making their measurements 
was very different. With a mural quadrant, differ-
ences in declination were pick up directly, the differ-
ences in right ascension were measured with help of 
an astronomical pendulum clock (Mayer, 1778). With 
a declination of 0 degree, a star moves 15 arc second 
in one time second. In this way measurements were 
done in Cartesian coordinates. In opposition to Mayer 

Herschel measured the separation and the position 
angle directly in polar coordinates by comparing his 
observation with the placement of his lamp microme-
ter. In 1782 Herschel published his first double star 
catalog in the Philosophical Transactions. 

In Mayer’s catalog, often the stars had no name, 
but the coordinates for the year of his observations 
1777 and 1778 are described. Because the precession  
of the earth's axis, the coordinates are obsolete. For 
example, gamma Arietis has moved 12 arc minutes in 
right ascension and 1 degree in declination. The first 
step of my review of Mayer’s catalog was to calculate 
the current coordinates. With the, new coordinates 
many unnamed doubles could be identified. 

The second step of my review was to transform 
Mayer’s Cartesian coordinates into polar coordinates. 
Because the way a star moves in time depends on its 

Figure 2:  Mayer’s observation notes from January 24 and 25, 1776, photo: J. S. Schlimmer 2007 
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declination, the calculations were done by the individ-
ual declinations of 1778.  

Mayer’s observation results could then be checked 
by comparison with current values of separation and 
angular position.  Often there is no movement be-
tween the companions and separation and position 
angle are the same as in 1778.  However, for some 
double star systems there is an orbit.  With known 
orbital elements the position angle and separation  
can be calculated for 1778 and used for comparison. In 
some cases of components with equal brightness the 
position angles disagree by about 180 degrees.  

By checking Mayer’s values with data sets of The 
Washington Double Star Catalog, I often found entries 
for 1777 with equal or similar values cited by 
Herschel, Lewis and Strand (Mason, et al. 2007). 

In the following table you’ll find my calculations 
based on Mayer’s observations of 1778 described in 
detail in his “Tabula Nova Stellarum Du-
plicium” (Mayer, 1779). Mayer 8, Mayer 10, Mayer 15, 
Mayer 32, Mayer 37, Mayer 48, Mayer 51 and Mayer 
63 were not included in Mayer’s first catalogue of 
1779. The value of those stars were in the astronomi-
cal circular of Bode in 1781. 

In some cases, I couldn’t identify Mayer’s observa-
tions. For Mayer 10, Mayer 16, Mayer 26, Mayer 27, 
Mayer 45, Mayer 53, Mayer 63, Mayer 69, Mayer 71, 
Mayer 74 and Mayer 78 I give the double stars which 
best match Mayer’s transformed coordinates. In other 
cases like alpha Arietis or omega Piscis, 
the stars are not visual double stars. 

Figure 3 represents the relative 
error of Mayers distance measure-
ments. In 12 cases the error is under 
5%, in 7 cases the error lies between 5 
and 10%, and in a further 14 cases the 
error lies between 10 and 20%. In some 
cases the relative error is explained by 
the independent movement of the 
components e.g. with Mayer 36.  In 
other cases, for example with Castor 
(Mayer 21), incorrect time measure-
ment of the distance in right ascension 
significantly affects the results. 

With a relative error of nearly 
300%, Mayers measurements of 54 
Virginis (Mayer 35) are the worst. Out 
of 57 measurements between 1777 and 
2006 it follows that neither distance 
nor position angle has changed. 
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Figure 3:  Relative error for Mayers' distance measurements for each double star 
system in his catalog. 
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 Description : 

Column 1 : Number from (Bode, 1781) 

Column 2 : Mayer’s Description from (Bode, 1781) 

Column 3 : Current Description from (Hoffleit, 
1991) and Redshift 5  

Column 4 : Code from Washington Double Star 
Catalog 

Column 5 : Separation for 1778 from (Mayer,1779) 
except note 1 

Column 6 : Current separation from Washington 
Double Star Catalog except note 3,4,6-10,11 

Column 7 : Separation differences = Column 5 – 
Column 6 

Column 8 : Position angle for 1778 from (Mayer, 
1779), except note 1 

Column 9 : Current position angle from Washington 
Double Star Catalog, except note 3,4,6-10,11 

Column 10: Position angle differences = Column 
8 – Column 9 

Column 11: Brightness from Washington Double 
Star Catalog 

Column 12: Notes 

 

Notes: 

1. Published first in Bode’s astronomical yearbook 
in 1781 

2. No double star 

3. Ephemeris for 1778, Doc1985 

4. Ephemeris for 1778, Sca2006b 

5. The proper motion is 0.37"/year 

6. Ephemeris for 1778, Nov.2006e 

7. Ephemeris for 1778, Doc1984b 

8. Ephemeris for 1778, Kis1997 

9. Ephemeris for 1778, Hei1995 

10.Ephemeris for 1778, Sta1977b 

11.Ephemeris for 1778, Hei1996b 
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tions of the Royal Society of London, 1782 Vol. 72 

Bright Star Catalogue, 5th Revised Ed. (Preliminary 
Version), Hoffleit+, 1991, Yale University Obser-
vatory, http://www.alcyone.de/SIT/bsc/index.html 

The Washington Double Star Catalog, Brian D. Ma-
son, Gary L. Wycoff, and William I. Hartkopf, 
2007, http://ad.usno.navy.mil/wds/ 

Redshift 5,  Maris Technologies, United Soft Media 
GmbH, http://www.redshift.de/us/_main/index.
htm 

http://www.alcyone.de/SIT/bsc/index.html
http://ad.usno.navy.mil/wds
http://www.redshift.de/us/_main/index

