




Evidence for Ptolemaic Astronomy 
 
 

¾ Success in predicting salient phenomena: timing of 
stationary points, timing and extent of maximum 
elongations (Venus and Mercury), timing and shape of 
retrograde loops (Mars, Jupiter, Saturn), eclipses of Moon 
and Sun, and previously unrecognized inequalities in 
longitude of the Moon in quadrants and octants 
 

¾ This  success  achieved  by  “theories”  of  the  seven  bodies, 
employing only five basic parameters (with a model in 
common for Venus, Mars, Jupiter, and Saturn), thus 
reducing multiple apparent degrees of freedom in the 
motions  to  just  a  few  degrees  of  freedom  in  the  “theories” 

 
¾ The values of these parameters were determined by means 

of model-mediated measurements from observations that, 
when repeated at different times, kept yielding the same 
values to reasonably high precision, thereby providing 
evidence that the parameters are constants of nature 

 
 
The combination of these, especially the stability over time of the 
model-mediated measurements of the parameters, gave evidence 
that there was something fundamentally correct in Ptolemaic 
theory, notwithstanding the existence of alternative models, by 
virtue  of  Apollonius’s  theorem,  that  achieve  the  same  as  above 

  



“In  astronomy,  the  [Islamic]  reactions  …  ranged  from  simple  
corrections  of  what  was  thought  to  be  a  mistake  in  the  text  …     
of the Almagest, to correcting the basic parameters by fresh 
observations, as in the case of redetermining the better values   
of precession and the inclination of the ecliptic among others, to 
critiquing the methods of observation, as was done in the case of 
the fuşūl  method, and finally to casting doubt on the reliability of 
the very foundations of the Greek astronomical tradition itself 
when it seemed to violate the principles upon which it was based 
in the first place. 
 
All  these  developments  …  generated  a  skeptic  attitude  toward  
the incoming tradition.  In itself this attitude emboldened astro-
nomers to raise deeper and deeper questions as they continued to 
examine this Greek tradition in the light of their own research.  
In this environment, it becomes easy to understand why good 
competent astronomers could not continue to practice astronomy 
by simply taking the Greek astronomical tradition at its face 
value…. 
 
It was this environment that motivated the research of the new 
Islamic astronomy.  Its main mission, as was enunciated later by 
Mu’ayyad  al-Dīn  al-’Urdī  (d.  1266)  of  Damascus,  one  of  the  most  
distinguished astronomers of that tradition, was to create an as-
tronomy that did not suffer from the cosmological shortcomings 
of Ptolemaic astronomy, that could account for the observations 
just as well as Ptolemaic astronomy could do if not better, and 
that did not limit itself to criticizing Ptolemy only, despite all the 
benefits  that  one  derived  from  the  detailed  critique  of  Ptolemy’s  
mistakes.  This urgent need for a higher form of scientific astro-
nomy was almost felt by all serious astronomers whose work we 
have come to know only recently, and who formed a continuous 
tradition inaugurated toward the beginnings of the ninth century 
and continued well into the sixteenth century as far as we can 
know now. 
 

George Saliba, Islamic Science and the Making of the 
European Renaissance, p. 131ff, emphasis added  













































Grounds for Copernican over Ptolemaic: 
A Principle from Philosophy of Science 

 
 
 

A theoretical proposal put forward as an answer to some one 
why-question gains support when it provides, as corollaries, 
answers to why-questions regarding other phenomena. 
 
 
 Harman: “inference to the best (total) explanation” 
 
A possible rationale for this interpretation of the principle: Any complex 
phenomenon exhibits many prima facie distinct features.  A (total) 
explanation of it is less satisfying (1) the more of those features require 
explanations that are independent of the explanations of other features, 
and in this respect can be said to ad hoc; and (2) the more of those features 
that are attributed to mere coincidence, and in this respect can be said not 
to be providing information about why the phenomenon occurs at all.  
Conversely, therefore, the more prima facie distinct features of the pheno-
menon that become explained for free, so to speak, by an explanation of 
any one of them, the more satisfying an explanation is of the overall 
phenomenon.  This rationale, as stated, is a comment about what we want 
in the way of explanations of phenomena, not a comment about the world.  
One way to link it to the world is through some version of the thesis that 
“nature is simple,” in particular a version claiming that phenomena in 
nature do not arise from manifold, independently acting causes.  Notice, 
however, the extent to which this thesis amounts to wishful thinking on the 
part of those engaged in research, for the more independent causes 
contributing to phenomena, the more difficult it is to develop decisive 
empirical evidence establishing theoretical claims about them.  A good 
reason, accordingly, for researchers to respond favorably to a proposed 
explanation meeting the stated principle is the prima facie promise any 
such proposal offers that the relevant phenomena are going to be 
amenable to sustained empirical investigation.   
 
 
 Popper: more opportunities to falsify the proposal 

 
 

 

















From Raw to Corrected Observations 
             
 

Parallax Correction                  
 

From the observed angular position to the 
angular position of the object as observed 
along a line from it to the center of the 
Earth; depends on location of observer on 
the Earth and the distance from the Earth 
to the observed object in units of Earth-
radii, for which remotely accurate values 
did not emerge until after 1680  
 
 
                                               
                                                               
 

Atmospheric Refraction Correction 
 

From observed angular position to the 
angular position of the object as it would be 
observed in the absence of the optical 
refraction  from  the  Earth’s  atmosphere, as 
classically estimated from motion (primarily 
of the Sun) after correcting for parallax; 
uncertainty about this correction gave 
reason for preferring observations when 
object is most nearly directly overhead 






