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   Stars of High      
Luminosity 

If I have seen further, it is by 
standing on the shoulders of giants.

Isaac Newton

A S LATE AS THE EARLY 20TH 
century, the universe was still a relatively 
small place. Although tens of thousands of 
light years across and composed of billions 
of stars, a single galaxy, the Milky Way, was 
thought to be the extent of the entire 
physical universe. 
   But that would all change in 1925.
   In 1903, after a decade long hiatus, 
Henrietta Swan Leavitt returned to her job 
at Harvard College Observatory, working 
under the supervision of its director, Edward 
Charles Pickering. Leavitt was stationed in 
a drab office with a team of other women 
derisively known within the scientific 
community as ‘Pickering’s Harem.’
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   At the time, women were forbidden to 
operate the observatory telescopes, and 
Leavitt’s team was charged with the tedious 
job of examining photographic plates, 
measuring and cataloging the brightness of 
variable stars—stars which vary in 
brightness over time. (Leavitt was paid 25 
cents a hour, barely a servant’s salary.)   
   In 1912, after meticulously examining 
tens of thousands of stars, Leavitt 
discovered an odd relationship between a 
star’s brightness and its variability. 
Specifically, she found that this relationship 
was remarkably in-variable, and as a result, 
she theorized that the time it took for 
variable stars to cycle in brightness might 
be used to determine how far away they were. 
   Leavitt’s discovery, the Period-Luminosity 
Relationship, had truly cosmic implications. 
For the first time, astronomers had a way to 
calculate the distances to stars too remote 
for standard stellar parallax methods.



   As director of the observatory, Pickering 
published Leavitt’s findings under his own 
name, taking most of the credit.  Then, in 
1923, Edwin Hubble used Leavitt’s tech-
nique to verify his hunch about Andromeda, 
a fuzzy region in the night sky, and made 
another startling discovery: what was 
thought to be a cluster of individual stars in 
our galaxy was in fact an entirely new galaxy.
   This idea was opposed by most astron-
omers of the time, in particular by Harlow 
Shapley, Pickering’s successor at Harvard 
Observatory, who dismissed it as ‘junk 
science.’ But when Hubble’s findings were 
published in 1925, he received a letter from 
Hubble convincing him he was wrong. 
(Shapley famously remarked, “Here is the 
letter that has destroyed my universe.”)
   Hubble often remarked that Leavitt 
deserved the Nobel Prize for her work, and 
in fact, the Nobel Prize Committee nomin-
ated her for the Physics prize in that same 
year of 1925, only to be informed that she 
had died in obscurity four years earlier. (The 
prize is not awarded posthumously, so it 
went to her supervisor—Harlow Shapley.)
   Even as Hubble was making his ground-
breaking observations of Andromeda, a 25 
year-old doctoral student named Cecelia 
Payne arrived at the same observatory 
where Leavitt had worked, destined to make 
an equally revolutionary discovery.
   Payne had graduated from prestigious 
Cambridge University, but was denied a 
degree because of her gender. At Harvard, 
she took up work examining stars on the 
observatory’s collection of glass plates, 
many of them catalogued earlier by Leavitt.
   After spending two years measuring the 
absorption lines in stellar spectra, Payne 
discovered a way to accurately relate the 
spectral classes of stars to their absolute 
temperatures, providing the first reliable 
way to determine their constituent elements.   

   At that time it was believed that stars had 
roughly the same elemental composition as 
the Earth, but Payne’s work showed that in 
reality, hydrogen and helium were vastly 
more abundant—in the case of hydrogen, by 
a factor of about a million. (It was later  
discovered that it was in fact the nuclear 
fusion of hydrogen into helium that 
powered the Sun and most of the stars.)
   Payne’s Ph.D. thesis on spectra classes of 
stars has been called “the most brilliant ever 
written in astronomy,” but astronomer 
Henry Norris Russell convinced her that her 
findings were impossible and, unwilling to 
challenge a prominent male colleague, he 
persuaded Payne not to formally publish it. 
Four years later, Russell derived the same 
conclusion as Payne by a different means, 
claiming it as his own discovery. 
   Undeterred, Payne went on to become the 
first woman to head a department at 
Harvard. During her career, she made an 
astonishing three million observations of 
bright stars, greatly illuminating our 
knowledge of the Milky Way galaxy. 
(Her 1930 book, Stars of High Luminosity, 
is still widely referenced in the field.)
   Astronomers now believe there are about 
two trillion galaxies in the Universe, spread 
across an unfathomably large distance of 
over 90 billion light years—each containing 
an average of about 100 billion stars, most 
of them powered by hydrogen-helium fusion.
   The discoveries of Henrietta Leavitt and 
Cecelia Payne were two of the most import-
ant discoveries in the history of science, 
cornerstones in our understanding of the 
universe.  And yet neither were ever 
adequately honored for their discoveries, 
simply because of their gender and position.
   Ironically, a few years before her death in 
1979, Payne did receive a prestigious award 
for her life’s work in astronomy: 
     The Henry Norris Russell Prize. ◾


