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Comments on early space controversies

avid Cummings and Louis Lanzerot-

ti's feature “Early debates in space

science” (Prysics Topay, February
2025, page 38) provides fascinating ac-
counts of observations and proposals
pertaining to the solar wind and the he-
liosphere from the 1950s onward. I was
disappointed that the study of auroras
was not included in those accounts be-
cause our understanding of them is also
connected to the solar wind.

Kristian Birkeland, between 1895 and
1916, published many accounts of his the-
ories of the aurora in scientific papers
and books. His concept was that they are
generated by charged particles emitted by
the Sun and captured by Earth’s magnetic
fields. He commented that the particles
(electrons) and ions coming from the Sun
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that are not captured are swept away from
Earth and continue through the solar sys-
tem, and he elaborated on this concept in
the 1913 edition of his book The Norwegian
Aurora Polaris Expedition 1902-1903. He
thus connected the aurora with what we
now call the solar and stellar winds, al-
though he did not use those modern terms.
Birkeland’s work generated much de-
bate and was vigorously opposed by
geophysicist Sydney Chapman. A very
readable account of Birkeland, his work,
the controversy it generated, and his
tragic life is available in the 2001 book The
Northern Lights by Lucy Jago.
Bruce McKellar
(bhjmckellar@mac.com)
University of Melbourne
Melbourne, Australia

~~~

avid Cummings and Louis Lanze-

rotti’s article “Early debates in space

science” (Prysics Topay, February
2025, page 38) tells the stories of five
early questions in astrophysics. One of
those big questions was about the na-
ture of gamma-ray bursts: whether they
come from within the Milky Way or
beyond it. As the authors discuss, a
great debate on the subject was held in
1995. The debate papers were contained
in a special issue' of Publications of the
Astronomical Society of the Pacific, for
which I was managing editor.

The resolution of the issue came two
years later, but not quite in the way that
Cummings and Lanzerotti describe. A




gamma-ray burst, named GRB 970508,
occurred on 8 May 1997 and was de-
tected by the BeppoSAX satellite, which
provided a fairly accurate celestial posi-
tion. I used a 0.9 m telescope at Kitt Peak
National Observatory to image the loca-
tion on two successive nights, resulting
in the detection of a faint optically vari-
able source within the error box.

Following my announcement, which
gave accurate coordinates of the object,?
Charles Steidel of Caltech was able to
obtain its spectrum at the W. M. Keck
Observatory.®> He reported that the af-
terglow has a redshift z of 0.835 and
settled once and for all that GRBs in-
deed lie at cosmological distances.

As Cummings and Lanzerotti’s arti-
cle recounts, Bohdan Paczynski had
been the advocate for cosmological dis-
tance at the great debate. When I
emailed him in the early morning to
inform him of the results and to con-
gratulate him on being right, he told me
that he believed that he would allow
himself a drink that evening.
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hen reading David Cummings and
Louis Lanzerotti’s article on “Early
debates in space science” (Puysics
Topay, February 2025, page 38), I was sur-
prised to see their account of the solu-
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tion to the mystery of where gamma-ray
bursts come from.

Cummings and Lanzerotti mention
the 1995 debate, held at the Smithso-
nian Institution’s National Museum of
Natural History, on whether gamma-
ray bursts are galactic or extragalactic.
They state that the debate “did not re-
solve the dispute” but rather a “combi-
nation of space- and ground-based ob-
servations two years later did.” The
authors mention Jan van Paradijs and
his students, who in 1997 “were able to
associate a gamma-ray burst with a
specific galaxy” but unable to measure
its emission-line spectra. They also
mention a group led by Mark Metzger,
who found a gamma-ray burst that oc-
curred simultaneously with an optical
flash, and resulting measurements “es-
tablished beyond doubt that the burst
sources were outside our galaxy.”

The article does not mention that it
was the Italian-Dutch satellite BeppoSAX
that detected and promptly, and accu-
rately, localized a gamma-ray burst that
occurred on 28 February 1997. In addi-
tion, with the same satellite, it was pos-
sible to discover the first x-ray counter-
part of a gamma-ray burst event.! The
BeppoSAX team, of which I was one of
the leaders, rapidly distributed the event
coordinates in the International Astro-
nomical Union circular. That made it
possible for Jan van Paradijs and col-
leagues to discover an optical transient
that had a position consistent with the
gamma-ray burst x-ray counterpart.?

Also, the determination of the first
gamma-ray-burst redshift by Metzger’s
group® was the result of the BeppoSAX's
detection and prompt, accurate local-
ization of another event, GRB 970508.
With the same satellite, it was also pos-
sible to discover its x-ray counterpart
(that is, its x-ray afterglow).® And
thanks to the prompt alert of our col-
laborators in Caltech, led by Shri
Kulkarni, and those at the Very Large
Array radio telescope, led by Dale Frail,
it was possible to discover the optical
and radio counterparts and to measure
its redshift.>>

For a more extended history of these
discoveries, see my recently published re-
view in reference 6.
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» Cummings and Lanzerotti reply: We
thank Bruce McKellar, Filippo Frontera,
and Howard Bond for their comments
in response to our article on early de-
bates in space science that appeared in
the February 2025 issue of Prysics Topay.

As McKellar states, there was cer-
tainly a great controversy exercised by
Sydney Chapman over the existence of
Kristian Birkeland’s geomagnetic field—
aligned currents. That important space
science controversy was resolved by
measurements taken by the 1963 38C
satellite’ and analyzed by one of us
(Cummings) with Alexander Dessler.?
The controversy was not related to the
debate, described in our feature, on
whether the magnetosphere is open or
closed. Alv Egeland and William Burke
cover the life and career of Birkeland in
more detail in their 2005 book, Kristian
Birkeland: The First Space Scientist.

We particularly thank Frontera and
Bond for adding personal details to the
story about the determination of the
distance scale of gamma-ray bursts.
They cite our failure to mention the role
of the BeppoSax satellite and its scien-
tific team. Unfortunately, the word limit
for our Puysics Topay article forced us to
make difficult choices as to what to in-
clude. The contributions of BeppoSax and
its team and the observation of GRB
970508 and its afterglow in its host gal-
axy are described in chapter 9 of our
2023 book, Scientific Debates in Space Sci-
ence: Discoveries in the Early Space Era.
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