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Introduction
The self-taught English amateur astronomer William Huggins (1824–1910), was an
enterprising pioneer who adapted the spectroscope to new astronomical purposes. In
recognition of his many contributions, he was celebrated in his own lifetime as the father
of astrophysics.ii
My interest in Huggins’s life and work grew out of a graduate seminar in 1987 in which
we explored the social and political dynamics of hybrid disciplines to better understand
how their boundaries are established, policed and altered.
I chose to focus on astrophysics. Its emergence and efflorescence in the second half of
the nineteenth century involved the wholesale restructuring of the boundaries surrounding
the theory and practice of astronomy. For astronomers in 1850 – amateur and
professional alike – the everyday questions and methods familiar to modern
astrophysicists were simply unimaginable. Knowledge of celestial bodies’ physical and
chemical structure was deemed unattainable by proper scientific methods, and hence
relegated to the no-man’s-land of mere speculation.
What was deemed positively knowable was the location of a celestial body on the sky.
Gathering and interpreting this information defined the mission of the practicing
astronomer and determined the structure of his creative thought and workspace.
Obviously something fundamental changed between then and now.
I saw William Huggins as a convenient foil to tell the story of how that change came
about. With his pioneering efforts, he worked his way in from the periphery of scientific
London to its inner circle. He was the first to observe emission lines in the spectra of
nebulae,iii to analyze the spectrum of a nova,iv and to apply Doppler’s principle to a star’s
light in order to determine its motion along the line of sight.v In 1875, he married
Margaret Lindsay Murray (1848–1915). Together they collaborated on many groundbreaking projects, always searching for new and untried applications for spectroscopy.
By the dawn of the twentieth century Huggins had reaped many awards and honorsvi –
capped by his election as president of the Royal Society.
The New Astronomy and the Scientist’s Account
According to Huggins’s own testimony, he underwent a dramatic change in his research
interests and methods in the early 1860s. Feeling ‘a little dissatisfied with the routine
character of ordinary astronomical work’, he began to look for some new way to study the
heavens. Hearing the news of ‘Kirchhoff’s great discovery of the true nature and the
chemical constitution of the sun’ was in his words ‘like the coming upon a spring of
water in a dry and thirsty land’.vii

Huggins could describe the events that influenced his early career choices in such clearcut
terms because he was writing about them in 1897, some 35 years after the fact, in an
essay titled ‘The New Astronomy’, a concise yet intimate account of his life’s work,
which appeared in a popular magazine of the day.viii In it, Huggins portrayed his
spectroscopic discoveries as originating in flashes of insight and developing one upon the
other in a linear and logical way. New research questions flowed naturally and inevitably
out of his unrelenting and skilful application of this chemical and physical instrument to
old and seemingly intractible astronomical problems. He depicted astronomy’s
traditional methods as being not so much obsolete as tired. And he painted himself as not
so much a revolutionary as a cautious, yet visionary, shepherd guiding his colleagues
toward greener research pastures.
After Huggins’s death in 1910, his widow’s vigilant watch over the content of everything
written about his life and work pushed biographers to adhere closely to Huggins’s own
words written in his retrospective essay. ‘The New Astronomy’ is a captivating narrative
that few could resist retelling. It carries the reader behind the scenes of scientific
discovery in a very personal and dramatic way. Besides, it was far easier to access and
digest than piles of Huggins’s scientific papers. In time ‘The New Astronomy’ became
the authoritative account of William Huggins’s role in the origins of astrophysics. For
many, it belonged in a different category from his other written work: it seemed truer for
its candor, more accurate for its detail, and closer to the way things actually happened
than any of his formal scientific papers. With regrettable missteps and frustrating
reversals kept neatly out of sight and out of mind, they soon faded from collective
memory.
The essay exemplifies what Warren Hagstrom has called the ‘scientist’s account’: an
uncomplicated story of a scientific community’s origins that legitimates the work of its
past and present researchers and inspires and socializes its new recruits.ix Constructed
with tautological clarity, these synthetic narratives reduce the muddle of theoretical and
experimental options that really confronted the community’s early researchers to a set of
clear-cut alternatives.
We must remind ourselves that ‘The New Astronomy’ is not a deposition. It is a
synthetic account composed of specially selected events recalled many years after the
fact. William Huggins was not a disinterested observer of those events. He was an active
participant in them with much to gain from characterizing for posterity his own career
development as synchronous and symbiotic with the growth of interest in celestial
spectroscopy.
To better understand the emergence of this new species of scientific research and
Huggins’s role in establishing its legitimacy, I first had to restore the lost complexity and
noisy confusion that energized the bustling and diverse scientific community of which he
was a part. To do that meant putting meat on the bones of the scientist’s account. I
initially believed I could accomplish that by re-examining his formal papers and his two
self-edited volumes on work done at his Tulse Hill observatory, The Atlas of
Representative Stellar Spectrax and The Collected Works of Sir William Huggins.xi

But I soon recognized how ingenuous that plan was! On a trip to Wellesley College in
early 1990 to look at Huggins’s observatory notebooks, I turned to the entries he made
between 1860 and 1865 searching for some sign of the sudden leap forward with no
turning back that he so vividly conveyed in his retrospective essay. Instead I found pages
of observations of edge-on Saturn.xii I searched for the entry describing his first
observation of a nebular emission spectrum. But I found only a patchwork of sunspot
observations and calibration notes.xiii
Thus it was that I launched my effort to track down Huggins’s unpublished
correspondence, a task that has been and continues to be, a worthy challenge – for it is in
his private letters, not in his published papers, that we learn the names of those whose
advice and counsel he valued and with whom he felt at liberty to discuss his
methodological concerns, his reactions to controversy, his anxiety about the accuracy of
his measurements.
Twenty years after my first visit to Wellesley, having satisfied my curiosity about many of
the initial queries that drove me into this maze, I found myself confronted with other
intriguing and as yet unexplored puzzles. I began to think about the documents I had
collected over the years and the effort that had been required to locate, collect, decipher
and transcribe them. It is no wonder that researchers rely so heavily on published
sources! I recognized that photocopies of the letters I had collected were doing no one
else any good sitting in my filing cabinet. Their transcriptions, stored on my computer,
were of little use to anyone but me in their unannotated form. I believed that future
scholars would benefit from ready access to these documents. Thus I embarked on a
project to annotate and publish my transcriptions of Huggins’s unpublished letters.xiv
Gathering, Transcribing and Annotating letters
Letters related to Huggins’s life and career are widely scattered.xv There are undoubtedly
more letters to be found. Unfortunately, his received correspondence, if it has survived,
has not yet been uncovered.
There is no one repository for his outgoing letters. Many are in England: preserved and
catalogued at the Royal Society, the Royal Astronomical Society and universities in
Cambridge, Oxford, London and Exeter in the papers of Huggins’s institutionally
connected correspondents, like George Stokes (1819–1903), Ernest Rutherford ((1871–
1937), John Herschel (1792–1871), Norman Lockyer (1836–1920) and Joseph Larmor
1857–1942). Cambridge is the repository for the Royal Greenwich Observatory records
including documents related to Government-sponsored astronomical expeditions, and the
day-to-day operations at the various Royal Observatories around the world. The Royal
Society’s Council and committee minutes, as well as the all-important referee reports,
provide opportunities to glimpse Huggins as one of its prominent participants and leaders.
Huggins maintained an active correspondence with colleagues on the Continent, South
Africa, and the United States. Important collections are the archives of the National
Library of Ireland in Dublin, the Bibliothèque de l’Institut in Paris, the South African
Astronomical Observatory, Caltech in Pasadena, the Huntington Library in San Marino,

California, the Lick Observatory in Santa Cruz, and the libraries of Wellesley, Harvard,
Yale and Dartmouth, among others.
Letters, once found, have to be deciphered and transcribed. It used to be, not so very long
ago, that there were few options for researchers other than time consuming pencil and
paper transcriptions in situ. Some letters are too fragile to photocopy. Some are tightly
bound in albums making it difficult at best to capture images of their pages. Even hand
copying such documents becomes a challenge when vital text is buried in the binding.
Others are only available to be examined on microfilm.
Fortunately, many archives now permit researchers to digitally photograph documents.
The images can then be reviewed and transcribed later, a great help when the legibility of
the letter-writer’s handwriting and the physical condition of the preserved letter present
difficulties. Having a digital image of a letter makes it easier to improve its readability
and to circulate the image among colleagues for assistance.
Other problems include unfamiliar abbreviations and idioms, damaged paper, faint or
blurred ink, insertions too tiny to read, references to proper names, excised text, missing
pages, undated letters, mis-dated letters. Each problem requires its own solution. The
kind assistance of patient and dedicated archivists cannot be overstated here.
Minor characters and background information
The internet makes it easier to find biographical information on minor figures who are
often overlooked. The color, life and breath they add to the story reminds us that,
contrary to the impression conveyed in most published accounts, the individuals who are
the principal focus of our research did not work in a vacuum – instrument makers,
assistants, spouses, mentors and even adversaries played important supporting roles.
Likewise, contemporary news, events and issues can be revisited with the help of
pamphlets, brochures, minor journals, novels, popular magazines, and daily newspapers
many of which are currently available in searchable, digital form.
Principal correspondents
Huggins’s active correspondence helped him establish strong alliances with influential
American astronomers like Edward Holden (1846–1914), James Keeler (1857–1900) and
George Hale (1868–1938) who had access to the world’s newest and largest telescopes.
He kept them abreast of the latest findings published in European scientific journals. And
he relied upon them to verify and support his observational and interpretational claims.
Huggins’s correspondence with Thomas Romney Robinson (1792–1882), director of the
Armagh Observatory, reveals that, unknown to many then or since, the two men
collaborated behind the scenes in the late 1860s on a project of mutual interest, namely
securing a grant of £2000 from the Royal Society to build a state-of-the-art instrument
that would be lent to Huggins expressly for use in his private home observatory.
Robinson’s son-in-law, the esteemed polymath George Gabriel Stokes was the Royal
Society’s Physical Science Secretary. In that role he served as the principal gatekeeper
for Fellows who wished to submit papers for the Society’s consideration. Stokes was a

sounding board for many in the scientific community, including William Huggins. For
over three decades Huggins regularly sought Stokes’s advice on matters of method and
practice, answers to perplexing physical and chemical questions, and counsel on the
Society’s procedural norms.
Huggins’s lengthy correspondence with David Gill (1843–1914), director of the Royal
Observatory at the Cape in South Africa is an extraordinary record. Gill kept Huggins’s
incoming letters along with book press copies of his own outgoing letters. Because the
latter are impressed on fragile tissue-paper sheets, some are barely legible. Nevertheless,
the collection records both sides of this important conversation. My transcriptions of
these letters will enable others to follow along as London-based Huggins attempted to
guide Gill’s efforts at the Cape to replicate the methods he and his wife Margaret had
devised to photograph the solar corona without an eclipse. The detailed instructions,
cautions, clarifications and corrections they contain give voice to the tacit knowledge –
missing in published accounts – that had to be transferred to complete this collaborative
work. In addition, the letters bring to light the anxiety, frustration and despair
experienced when hopes for success began to fade.
The correspondence between Huggins and George Ellery Hale began when the young
American astronomer arranged his first visit to Huggins’s Tulse Hill observatory in
August 1891. Born in 1868, Hale never knew a time when astronomy was practiced
without the aid of a spectroscope. Despite their age difference, the two men had a lot in
common and maintained an active correspondence until Huggins’s death in 1910.
Huggins was charmed by the young man’s magnetic mix of wit and ambition. He was
also fascinated by the powerful instruments, institutions and publications Hale was able
to assemble and use to advance his research agenda and the cause of astrophysics. Their
mutual trust and admiration enabled Huggins to engage in, what was for him a rarity,
namely candid exchanges of ideas and critical remarks with a colleague. Their letters
show that each gave as much as he gained to satisfy their united appetite for promoting
the development and wider application of spectroscopic methods in astronomy. By the
turn of the 20th century the ‘new astronomy’ had matured into a technically and
conceptually demanding enterprise that could be managed only by the few who possessed
the instruments and financial resources needed to stay competitive. When, near the end
of his life, Huggins recognized that he no longer possessed the tools, expertise and youth
necessary to finish the race he had started, he prepared to pass the baton on to those who
did: astronomers like Hale who called themselves astrophysicists.
After his election as President of the Royal Society in 1900, Huggins began a personal
correspondence with the Society’s Physical Secretary, Irish physicist Joseph Larmor.
Their correspondence offers insight into a little known facet of Huggins’s research
efforts: his investigation of the spectrum of room temperature radium glow. After
Huggins’s death in May 1910, his widow, Margaret, became engaged in an extended
correspondence with Larmor. Her poignant letters reveal her strenuous efforts to
establish and maintain her husband’s historical legacy in the face of what she perceived as
erroneous information about his role in the origins of astrophysics.

Indeed, her correspondence and notebook entries demonstrate the breadth and depth of
Margaret Huggins’s important contributions to the work of the Tulse Hill Observatory. In
published accounts, she successfully cloaked herself in the invisible garb of the proper
Victorian lady, taking care that her collaborative assistance did not contradict or interfere
with the image she had helped to create of her husband as the innovator and principal
observer in the team. By contrast, her entries in the notebooks and personal notes to her
husband’s astronomical colleagues make it clear that her presence and expertise not only
strengthened, but also shaped the research agenda at Tulse Hill. From them we learn that
she figured prominently in introducing photography into their methodological toolkit, in
designing and modifying instruments and procedures, in selecting subjects for
examination, and in communicating the results of their joint efforts in scientific journals.
April 24th 1888 photograph discovery
Since the early 1990s I have read and reread these letters. But, it felt a bit odd to go
through these letters anew and to read them so closely – like walking on a well-worn path
through a very familiar forest. While editing and annotating my transcriptions of them, I
finally felt free to stop and examine the twigs, stones, and other minor details that I had
not had the luxury to spend time with before. I gained a fresh and more intimate
perspective on the Hugginses.
Indeed, the close attention to detail required by this work brought into relief a slender but
common thread that I had overlooked while concentrating on larger issues. This slender
thread – a recurring reference to 24 April 1888 – appears in Huggins’s correspondence
between February 1889 and June 1892 with Stokes, Edward Holden, Charles Young
(1843–1908) and David Gill. In these letters, we learn that Huggins had photographed
the sun in spring 1888 hoping to capture the solar corona without an eclipse. After
examining several of these photographs, Stokes expressed his view that one in particular,
taken on 24 April, did, indeed, show the solar corona. Stokes’s assessment encouraged
Huggins to send copies of the photograph to Holden, Young, and Gill with the urgent
request that they examine it carefully and voice their own candid opinion on what the
image represents.
Curious to know whether any of these photographs had been preserved by their recipients,
I sent inquiries to the Lick Observatory Archives and Dartmouth’s Special Collections.
Although nothing was found at the Lick, the successful location of copies of the
photographs at Dartmouth offers hope that others may be found elsewhere.
Conclusion
William Huggins possessed considerable skill at selecting and researching projects,
designing and manipulating instruments, and rallying influential colleagues’ support for
his investigative ventures. He had a knack for diminishing the negative impact of his
failures. He worked hard to control the public account of his work at every step,
transforming uncertain observational notes into confident published reports. He
personally corrected or retracted statements he later deemed to be erroneous rather than
leave them for others to discover and acted quickly to point out and rectify others’
mistaken interpretations of his work. Indeed, he made certain that whenever others
discussed his work, they did so in conformity with his own account of it.

Huggins could not tame his research style to fit the selfless and disinterested stereotype of
a man of science in the late nineteenth century, but he and his wife Margaret could and
did construct a more conforming public account of his life and work. Putting meat on the
bones of that public account shows she was much more than an ‘able assistant’ and he
was less of a single-minded, focused and exhaustive researcher than a scientific
entrepreneur whose rise to prominence as a serious amateur astronomer was the result of
a conscious career strategy pursued on a number of fronts by a bright and ambitious man.
He may have been a risk-taker, but his risks were always calculated to maximize success.
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