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Marischal College 
 

James Gregory – astronomer and mathematician 

 

James Gregory FRS (1638-1675) is best known 

for his invention of the reflecting telescope and for 

his contributions to the early development of the 

calculus.  Gregory was a son of the manse, born at 

Drumoak, not far west of Aberdeen.    He attended 

Marischal College from 1653-1657, graduating 

AM.  The Gregory family are one of Scotland's 

academic dynasties.   James Gregory became 

Professor of Mathematics at St Andrews and then 

Edinburgh; his son, also a graduate of Marischal 

College, became a Professor of Medicine at King’s 

College Aberdeen; his grandson, his great 

grandson and his great-great grandson were all 

professors in Scottish Universities or in Oxford, 

particularly of medicine or mathematics.  In all 

some 22 related Gregory's were professors over a 

span of 200 years. 

 

Our James Gregory showed us how to make better telescopes, 

using a mirror as the main optical element, rather than a lens.  

All the big astronomical telescopes these days, from space 

telescopes to those with their feet on the ground, are 

reflecting telescopes, for good reasons.  Gregory published 

his design in his first book, Optica Promota, in 1663.  By 

then, aged 24, he had gone to London and attempted to get 

one of the best optical instrument makers of the day to make 

the telescope for him, but the maker failed to figure 

satisfactory mirrors.  This was some 9 years before Newton’s 

version of the reflecting telescope, which was initially more 

successful because it was technically less demanding.  In fact 

both designs did not make an impact until some half-century 

after they had been described.  Gregorian telescopes became 

very fashionable in the 18th century among the amateur 

scientists of the aristocracy, of whom there were many.  

Today, observatories use a modified Gregorian telescope of 

the kind devised by Cassegrain. 

 

The Gregorian design, though, is not limited to optical telescopes, for the ‘Gregorian dual 

feed reflector’ is a technique employed in radio telescopes for extracting the signal collected 

by the main dish.  The technique employs a radio frequency version of the Gregorian 

telescope.  It has a wider bandwidth than a simple horn and offset designs reduce the blockage 

of the central region of the incoming signal. 

 

Gregory made the first reasonable estimate, to my knowledge, of how far away the stars are.  

He compared the amount of light coming from the Sun to that from Sirius.  Assuming they 

were both similar bodies, he deduced from the weakness of Sirius's light that it was about 

James Gregory's diagram of his 

reflecting telescope from Optica 

Promota.  Light comes in from 

the top and the observer looks 

in from the bottom. 
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90,000 times further away than the Sun.  In fact, modern measurement by 

a different technique shows that Sirius is 6 times farther away than even 

this but Gregory’s answer is a pretty good estimate for an astronomically 

huge distance, and Gregory didn't know that Sirius was an intrinsically 

much brighter star than the Sun.   

 

He spelt out how you could find the distance to the Sun itself, which was 

not known in his day.   His method involves watching and timing the 

transit of Venus across the disk of the Sun from different latitudes on the 

globe.  These transits only occur in pairs about every 120 years and on the 

following two occasions, in the 18th and 19th centuries the experiments 

were done and the answers proved the best answers then available.  The 

distance is about 150 million kilometres, a pretty long way to stretch a 

tape measure.  The final transit this century was in 2012 but nowadays we 

measure the scale of the solar system by radar, invented as a working 

system by another north-east of Scotland man, Robert Watson-Watt.   

 

Gregory's greatest talent lay in mathematics.  He not only discovered 

Taylor's fundamental theorem in calculus 40 years before Brook Taylor 

did, but achieved so much in advancing the techniques of calculus that 

some would say he deserves to be credited as one of the co-inventors of 

calculus, along with Newton and Leibnitz.  From 1668 to 1674 he was the 

first Regius Professor of Mathematics at the University of St Andrews.  

Unfortunately he fell out with some of his fellow Professors over the 

mathematics he was teaching his pupils, to the extent he left to go to the 

University of Edinburgh.  Even more unfortunately for both Edinburgh 

and for Mathematics, he died within a year of arriving in the capitol.  

Charles II thought sufficiently highly of Gregory to award a pension to his 

widow and family “in recognition of his services to science and to 

Scotland”.  His widow was the daughter of the notable portrait painter George Jamieson, who 

is likely to have painted the only portrait of Gregory, a version of which is in possession of 

the University of Aberdeen. His image is one of the figures within the large stained-glass 

window at Marischal College.  
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