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Biman Nath, The Story of Helium and the Birth of Astrophysics. Heidelberg: Springer, 2012, 285

pages. $39.95 (cloth).

Helium is the only chemical element ever to be first found anyplace except on earth, despite

transitory claims for nebulium, coronium, aldebarium, asterium, cassiopeum, and more. Because

the periodic table is now filled at least as far as Z = 112 (Copernicium, with a very short half-life)

this will remain true at least as long as the only chemists and physicists we know are confined to

terrestrial labs. Biman Nath’s history of the discovery of helium involves astronomy, chemistry,

and physics, and so is particularly appropriate for 2013, which is the centenary both of the Bohr

atom and of the first of two short papers by Henry Moseley (1887–1915) that established the

primacy of Z (atomic number) over A (atomic weight) for constructing periodic tables and, in due

course, for understanding the synthesis of the elements in stars.

The crucial observations in the helium story were made from Guntur and Masulipam, India,

during a long total solar eclipse in August 1868 by expeditions under the leadership of Jules

Janssen (for France) and James Tennant and Norman Pogson (for England). John Herschel, son of

the one most astronomers know, Captain Haig, and Professor Kero Laxuman also observed from

other sites in India, and George Rayet (fresh from his 1867 triumph in codiscovering stars with

emission-line spectra) from the Malay Peninsula. Nath has spent most of his life and astronomical

career in India, which is surely one of the reasons he has chosen to tell this very complex story.

The key observation did not consist of one or more of the expedition members peering into a

spectroscope at the eclipsed sun and saying, ‘‘A ha! A previously unknown emission line. It must

be a previously unknown element, and I shall call it helium!’’ Rather, there were three steps. First,

at least five people saw, during the critical 6 minutes of eclipse, that the spectrum of solar

prominences consisted only of emission lines and that some of these had more or less the same

wavelengths as previously known absorption lines in the photospheric spectrum. Second was the

recognition that you didn’t have to wait for an eclipse. Janssen on the spot and Norman Lockyer

back in England a few months later used one prism to spread out the light coming from near the

solar limb (thereby much diluting the bright continuum and so rendering the emission lines of the

prominences visible any old day. They then used a second prism spectrograph to spread out the

prominence light and measure the wavelengths of its emission lines. This was important because

they could observe for much longer than an eclipse duration, using stably mounted telescopes not

subject to wild temperature fluctuations through an eclipse.

Third came identifying the lines. The reddish color of the prominences showed the dominance

of hydrogen-alpha (not then called that) emission. But another emission feature was yellowish-



orange, close in wavelength to the pair of lines in the normal solar spectrum called D by Fraun-

hofer and identified with laboratory sodium emission by Bunsen and Kirchhoff. Thus the dis-

coverer of helium was whoever first said, ‘‘A ha! That is not just a blend of the sodium pair, but a

slightly different wavelength, coming from some other sort of atom.’’ In that sense, the discoverer

was, according to the author (and many other sources), Norman Lockyer, also the founding editor

of Nature, and bearer of many other distinctions. Pogson, in writing up his results from the eclipse,

expressed some doubt about whether the emission line was actually sodium D, but not loudly

enough or to the right audience.

The story is confounded by a chance event. Both Janssen and Lockyer chose to announce the

observability of the solar chromosphere (prominences) outside of eclipses in letters to the French

Academy. These happened to arrive the same day, though the observing and writing had not been

simultaneous. The Academy then struck a medal honoring them both, but for the recognition of

the gaseous nature of the chromosphere, not for the discovery of helium, which Lockyer

announced somewhat later. Chemists, beginning with Dimitry Ivanovich Mendeleev himself, did

not accept helium unreservedly, though most of them folded it in somewhere in the scheme of the

world, along with argon, after the two were found in laboratory samples by William Ramsay and

Lord Rayleigh (for argon), in 1895–1897. Mendeleev held out until about 1900.

Conflating the two important advances—emission lines from the sun visible without an eclipse

and the recognition of the helium line—has been fairly common, with Janssen and Lockyer both

being given credit for the latter. Correcting this scientific myth (which is not universal) is one of

Nath’s major goals, thus the core chapters of his book are the ones dealing with the 1868 eclipse

and its aftermath. But he begins with the origins of chemistry and spectroscopy, so that the reader

also meets Fraunhofer and Foucault, William Fox Talbot and David Brewster, Bunsen and Kirch-

hoff, and Huggins and Secchi. And yes, Janssen is given credit for leaving Paris by balloon during

the siege, so as to observe an 1871 eclipse from northern Africa. The story loses something when

we learn that he was clouded out and that the Germans would probably have given him a free

passage out anyway for the scientific purpose. It is possible, however, that he was carrying secret

documents as well.

The story is carried onward to Ramsay’s laboratory discovery, with a postlude on the risks of

attempting to reconstruct the history of any scientific discovery, a part of which is that someone else

was always there first (Stigler’s Law, so called because it was discovered by Robert Merton). An

example fromsolar spectroscopy is the ‘‘pre-discovery’’ of Fraunhofer lines byWollastonof theprism.

Different readers will experience surprise, and perhaps disbelief, at different points in the text,

depending on backgrounds and previous knowledge. I have given away too much already, but

keep your eyes open for two Drapers, a Prevost, and perhaps a (common) misconception of what

Doppler shifts in stellar spectra look like.

Do I recommend reading, and perhaps even purchasing, this book to historically-oriented

colleagues in physics, chemistry, and astronomy? Definitely yes, though my copy was actually

proofs sent by the author for comments. The volume is being reviewed with his permission.
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