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Flame and Horsehead in H-alpha, without Stars, by Bill Caspe 

¢ƘŜǊŜΩǎ something extraordinarily elegant and revealing about a monochrome image, an inheritance from the 
great days of photography (Stieglitz, Steichen, Weston, Strand, Adams, Abbott, Eisenstadt, Cartier Bresson). 
With Alnitak (  y[Zeta] Orionis) and other stars suppressed using a routine in PixInsight, detail in the hydrogen 
clouds is more evident. For an in-depth report on the history of the Horsehead, see page 6. 
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Our club meetings are held at the David Pecker Conference Room, Willcox Hall, Pace University, Pleasantville, 
NY, or on-line via Zoom (the link is on our web site, www.westchesterastronomers.org). 

WAA April  Meeting  

Friday,  April  14 at 7:30 pm 

Starquakes  

Christopher  Lindsay  
Department of Astronomy, Yale University 

 

Christopher Lindsay uses asteroseismology to study 
interior mixing and angular momentum transport 
processes in evolved low mass stars. Understanding 
what is going on inside stars requires a combination 
of data analysis and stellar modeling techniques. He 
was an observer for the Mount Wilson node of the 
Birmingham Solar Oscillations Network and studied 
high angular degree solar oscillations with data from 
the Solar Dynamics Observatory. 
 

Call: 1-877-456-5778 (toll free) for announcements, 
weather cancellations, or questions. Also, ŘƻƴΩǘ for-
get to visit the WAA website. 

 

Also In This Issue 

3 Almanac (Bob Kelly) 
4 Another Movie Telescope 
5 DSO of the Month 
6 The Horsehead & .ŀǊƴŀǊŘΩǎ Loop (Larry Faltz) 
19 A Chat with ChatGPT 
22 Images by Members 
28 Research Finding of the Month 
29 Member Equipment Classifieds 
30 Solar Eclipses, from NASA/JPL  

WAA May Meeting  

Friday,  May 12 at 7:30 pm 

Introduction  to  Astrophotography  

Jorden  Webber  
Westchester Amateur Astronomers 

Starway  to Heaven  

Ward Pound  Ridge  Reservation,  
Cross  River,  NY 

Date Type Sunset 
Moon 

Phase Set 

4/15/23 Regular 19:37 0.21 N/A 

4/22/23 Make-up 19:45 0.09 22:56 
Make-up star party will be held if the regular event is clouded out. 

Check out the new Messier Object finder charts on 
the Star Party page on the WAA web site.  
Programmed by ²!!Ωǎ Mike Lomsky. 

New Members  

Elinor Eckerle Scarsdale 
Jonathan Greenfield Yonkers 
Norma Montel Ardsley 
Ashutosh Thaker Briarcliff Manor 
 

Renewing  Members  

Joel & Rita Bender New York 
Robert Brownell Peekskill 
Frank and Kathy Clemens Larchmont 
Tom & Lisa Cohn Bedford Corners 
Byron Collie Croton on Hudson 
Emily Dean Pelham 
Joseph Depietro Saddle River 
Howard Fink New York 
Patricia Frasier & Myrna Morales New York 
Frank Jones New Rochelle 
Wendy Kutin Mt. Kisco 
Mark Lewis Pine Bush 
Kathleen Thrane Greenwich 

NEAF 2023 April 15-16, Rockland Community College, Suffern, NY. https://www.neafexpo.com/  
Visit the WAA booth! 

http://www.westchesterastronomers.org/
http://www.westchesterastronomers.org/
https://westchesterastronomers.org/star-parties/
https://www.neafexpo.com/
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ALMANAC  For April 2023  

Bob Kelly , WAA VP of  Field Events  

 

     
Bob Full 3Q New 1Q 
Kelly Apr 6 Apr 13 Apr 20 Apr 27 

 
Venus is outstanding in the evening sky, at magnitude 
-4 and 40 degrees out from the Sun. The cloud-cov-
ered terrestrial planet continues its flight from the 
Sun, increasing in angular size and decreasing in 
phase. It approaches half-lit during April. By mid-
month, it sets after 11 p.m. EDT. Venus is highest in 
the daytime sky about mid-afternoon, when it is due 
south, to the upper left and twenty degrees higher in 
the sky than the afternoon Sun. Block the Sun and 
see if you can see the daytime Venus. 

Mercury reaches greatest elongation on the 11th, 
peaking at half the distance of Venus from the Sun in 
our evening sky. For a week around the 11th, the in-
nermost planet sets just minutes after the end of as-
tronomical twilight. aŜǊŎǳǊȅΩǎ brightness decreases 
from magnitude -1.1 on the 1st, through -0.1 on the 
11th, to magnitude +1.0 on the 18th as it appears to 
slide back toward the Sun. So, catch the fleet flyer of 
the inner solar system early in the month. Mercury 
reaches conjunction with the Sun, on its way to the 
morning sky, on May 1st.  

Mars is the cheese standing alone, looking like a 
cheddar dot high in the southwestern sky. Venus will 
approach but not quite pass Mars two months from 
now. On the 25th, the crescent Moon meets up with 
Mars as they share the role of gemstones on the belt 
buckle of the Gemini. Dimming to magnitude +1.2, 
Mars is the least bright of the five planets that can be 
seen easily with the unaided eye, until Mercury out-
dims it in the latter third of April. Ironically, Mercury 
will be the closest planet to Earth in April. It will be 
dim because its illuminated portion will decrease as it 
swings around in front of the Sun. 

Having introduced Mercury to the evening sky in late 
March, Jupiter is missing in action in our night skies 
this month. The giant planet is in conjunction, far be-
hind the Sun, on the 11th. 

By the second week in April, Saturn rises before the 
beginning of morning astronomical twilight. At mag-
nitude +0.9, Saturn should be readily found, so you 
can get an early start on viewing the ringed planet for 
the rest of the year. On the mornings of the 15th and 

16th, the thin Moon with Earthshine makes a nice 
pairing with Saturn low in the east. The Moon is clos-
est to Earth for the month that weekend. 

 

The Lyrid meteor shower will peak on the mornings 
of the 22nd, 23rd and 24th. A few to a dozen moder-
ately fast meteors an hour can be seen before dawn 
on these days. The Moon will be up in the evening sky 
by then, so it ǿƻƴΩǘ interfere with viewing.  

Not visible at all from our area, on the 20th, a solar 
eclipse will be total and annular over parts of its path 
as it slides between Australia and Asia.  

Around 2:24 a.m. EDT on April 2nd, the 8th magni-
tude star HIP 75879, also known as HD 138042, in 
Libra will be covered up by an asteroid 1119 Euboea, 
magnitude +15, for up to 11 seconds, for a swath 
passing near our metro area. More info at 
https://is.gd/1119occ2304. 

International Space Station crew swaps are being re-
scheduled due to leaking radiators on the Soyuz re-
turn vehicle. You can spot the ISS as a magnitude -1 
to -3 point of light in the evenings through the 5th, 
then in the mornings starting on the 21st.  

/ƘƛƴŀΩǎ Tiangong space station is visible at magni-
tudes up to -2 before dawn from the 7th through 
22nd. Evening overflights for our area begin on the 
26th.  

Orion heads out of the evening sky. Leo and the Big 
Dipper dominate high in the southern sky well after 
darkness descends. LǘΩǎ galaxy season for deep sky 
viewing. < 

https://is.gd/1119occ2304
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Another  Movie  Telescope  
 

 

 

We showed the frame above in our original Telescopes in the 
Movies quiz in the April 2021 SkyWAAtch. It Came from Outer 
Space is one of the best of the early-мфрлΩǎ sci-fi films (it was 
based on a Ray Bradbury story). We watched the film again re-
cently and our attention was drawn to a peculiarity at the eye-
piece end of the telescope. It appears that there are two diag-
onals in the optical path! Note that the first diagonal seems to 
be soldered onto the drawtube. You might need another bend 
in the optical path to see a low-lying object from directly be-
hind the instrument. Closer inspection shows that ǘƘŜǊŜΩǎ no 
eyepiece in the second diagonal. We brightened up a detail 
from a later frame (the scene obviously uses the άŘŀȅ for 
ƴƛƎƘǘέ technique) of Barbara Rush looking in the scope. We 
wonder whether director Jack Arnold simply ŘƛŘƴΩǘ like the 
look of an eyepiece sticking into wǳǎƘΩǎ eye, or whether some-
body just forgot something. A little on-line sleuthing revealed 
that the scope was most likely a 5-inch f/17 achromat made by 
Lohmann Brothers of Greenville, Ohio around 1920.  

https://westchesterastronomers.org/wp-content/uploads/2021/11/April-2021.pdf
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Deep Sky Object  of  the Month:  Messier  86 
 

Messier 86 

Constellation Virgo 

Object type Elliptical galaxy 

Right Ascension J2000 мнƘ нсΩ мнέ 

Declination J2000 Ҍмнϲ пфΩ мсέ 

Magnitude 8.6 

Size 9.8 x 6.3 arcminutes 

Distance 52 million light years 

NGC designation 4406 

Discovery Messier 1781 

¢ƘŜ ±ƛǊƎƻ ƎŀƭŀȄȅ ŎƭǳǎǘŜǊ ŀƴŘ aŀǊƪŀǊƛŀƴΩǎ ŎƘŀƛƴ ƘŀǾŜ 
Ƴŀƴȅ άŦŀƛƴǘ ŦǳȊȊƛŜǎέ ǾƛǎƛōƭŜ ƛƴ ŀƳŀǘŜǳǊ ǎŎƻǇŜǎΦ ¢ƘŜ 
brightest are M86, M84 (mag 9.1, 15 arcminutes to 
the west), M87 (mag 8.6, 75 arcminutes southeast) 
and M49 (mag 8.4, 5 degrees south). Attentive ob-
servers will find a host of fainter galaxies, especially 
with dark skies or large apertures. A 6-inch tele-
scope could probably see over 160 in a very dark 
sky. 

The Virgo galaxy cluster has about 1,300 members 
and has a mass of at least 1.2 x 1015 a Φ 

 

Visibility for Messier 86 

2200 EDT 4/1/23 4/15/23 4/30/23 

Altitude ппϲ нмΩ рнϲ ппΩ рфϲ лпΩ 

Azimuth ммтϲ нтΩ мооϲ нуΩ мрсϲ прΩ 
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The History  of  The Horsehead  Nebula  and Barnardôs Loop  

Larry  Faltz  

 

(L) The Horsehead Nebula, image by Steve Bellavia. (R) Orion and .ŀǊƴŀǊŘΩǎ Loop by Rogelio Bernal Andreo (APOD 10/23/2010). 
See also Bill /ŀǎǇŜΩǎ image on the cover of this ƳƻƴǘƘΩǎ issue 

Few astronomical objects look exactly like their nick-
names. Does Messier 11 look like a duck? Or M20 like 
a lagoon? Two obvious exceptions are M57, which is 
absolutely a ring, and the Horsehead Nebula, immedi-
ately recognizable to all amateur astronomers alt-
hough few of us have ever seen it in a telescope. 
Many objects have stimulated ƻōǎŜǊǾŜǊǎΩ imagina-
tions, so for example the open cluster NGC 457 in 
Cassiopeia has been called the Dragonfly Cluster, Owl 
Cluster, Kachina Doll Cluster and most recently the 
E.T. Cluster (because its two brightest stars might re-
call the ŀƭƛŜƴΩǎ bug-eyes). But no one is going to call 
the Horsehead Nebula by any other name, and its of-
ficial catalog name Barnard 33 could never give us an 
instant visual picture, to which we respond when we 
see it, άƻŦ ŎƻǳǊǎŜΗέ 

The origin of descriptive names for celestial objects is 
often hard to track down. They are astronomy ver-
nacular, and like many words in general use their 
origin can be obscure. They appear in our language as 
if out of nowhere. The Horsehead Nebula and the 
large, faint nebula called .ŀǊƴŀǊŘΩǎ Loop, both in 
Orion, were discovered at the dawn of serious astro-
photography. Scientific journals, publishing rapidly 
and disseminating information widely, connected as-
tronomers and inspired new ideas. It might be 

possible to find in them evidence of who first saw 
these objects and even who named them. 

William HersŎƘŜƭΩǎ Nebulae 

To investigate any deep sky object in the northern 
hemisphere beyond those in the Messier catalog, ƛǘΩǎ 
a good idea to start with William Herschel and his no-
tions of diffuse celestial objects, which dominated as-
tronomical thinking in the 19th century. Herschel was 
born in Hanover, Germany and emigrated to England 
at age 19. Coming from a musical family, he was an 
accomplished oboist, violinist, keyboard player, com-
poser and conductor, eventually landing in the up-
scale spa town of Bath where he was a chapel organ-
ist and the leader of the Bath orchestra. Herschel be-
came fascinated by astronomy in his mid-30s. He 
learned to make speculum-metal mirrors and build 
superb reflecting telescopes. Discovering Uranus in 
1781 brought him fame and the support of King 
George III and Joseph Banks, President of the Royal 
Society, giving him the resources to build large tele-
scopes in Slough, much closer to London than Bath 
and two miles from Windsor Castle. He used a profes-
sional mǳǎƛŎƛŀƴΩǎ concentration skills to implement a 
systematic observing program, assisted by his diminu-
tive sister Caroline (she was 4 feet 3 inches tall, the 
result of childhood typhus), who often sang at 
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IŜǊǎŎƘŜƭΩǎ concerts, including a famous performance 
of IŀƴŘŜƭΩǎ Messiah in 1778. She became a produc-
tive observer in her own right. 

Herschel compiled a catalog of 2,500 non-stellar ce-
lestial objects that he presented in three lengthy pa-
pers published in 1786, 1789 and 1802 in the Royal 
{ƻŎƛŜǘȅΩs Proceedings. He did not include the Messier 
objects, saying that his objects άŀǊŜ compared with 
those in the Connoissance du Temps for the years 
1783 and мтупΣέ which he called άŀƴ excellent collec-
ǘƛƻƴΦέ For some reason he rarely mentions aŜǎǎƛŜǊΩǎ 
name in his papers although it was aŜǎǎƛŜǊΩǎ catalog 
that stimulated his interest in faint, diffuse objects 
while other astronomers were looking for comets or 
just observing stars. 

Herschel divided his objects into eight classes, based 
on his obviously subjective perception of their mor-
phology. The classes are, in his words: 

I. Bright Nebulae 
II. Faint Nebulae 
III. Very faint Nebulae 
IV. Planetary Nebulae - Stars with burs, with milky 

chevelure, with short rays, remarkable shapes, 
etc. 

V. Very large nebulae 
VI. Very compressed and rich clusters of stars 
VII. Pretty much compressed clusters of large and 

small stars 
VIII. Coarsely scattered clusters of stars 

On the night of January 6, 1785, Herschel found an 
object which he assigned to the fourth class. Object 
number 24 (referred to formally as IV 24) was άŦƻƭπ
lowing [east of] 50 (ʸΣ ½Ŝǘŀύ hǊƛƻƴƛǎΣέ рл ōŜƛƴƎ ƛǘǎ 
ƛŘŜƴǘƛŦƛŜǊ ƛƴ WƻƘƴ CƭŀƳǎǘŜŜŘΩǎ мтнр Stellarum 
Inerrantium Catalogus Britannicus (British Catalog of 
Fixed Stars), which contained 2,936 entries. Herschel 
described the object with his unique shorthand, the 
precursor of ǿƘŀǘ ǿŜ ǎǘƛƭƭ ǎŜŜ ǘƻŘŀȅ ƛƴ ǘƘŜ bD/Υ ά! 
.ǎǘ ǿƛǘƘ ƳΦ ŎƘŜǾ рΩ ƭ пΩōΣέ ƳŜŀƴƛƴƎ άŀ ōǊƛƎƘǘ ǎǘŀǊ with 
much chevelure 5 arcminutes in length, 4 arcminutes 
ōǊƻŀŘΦέ /ƘŜǾŜƭǳǊŜ ƳŜŀƴǎ άƘŜŀŘ ƻŦ ƘŀƛǊΦέ ¢Ƙƛǎ ƻōƧŜŎǘ 
is cross-ǊŜŦŜǊŜƴŎŜŘ ƛƴ ²ƛƭƭƛŀƳΩǎ ǎƻƴ WƻƘƴ IŜǊǎŎƘŜƭΩǎ 
General Catalog of 1864 as number 1226 and we 
know it as NGC 2023. 

On January 1, 1786, Herschel found an object that he 
ŎƭŀǎǎƛŦƛŜŘ ƛƴ ƎǊƻǳǇ ± ŀǎ ƴǳƳōŜǊ нуΦ Lǘ ƛǎ άŦƻƭƭƻǿƛƴƎ пу 
[ ]̀ hǊƛƻƴƛǎΣέ ŀƴŘ Ƙƛǎ ŘŜǎŎǊƛǇǘƛƻƴ ǿŀǎ ƛƴ ǇǊƻǎŜ ǊŀǘƘŜǊ 
ǘƘŀƴ ŎƻŘŜΥ άǊŜƳŀǊƪŀōƭŜ ƳΦ ώƳǳŎƘϐ ƴŜōǳƭƻǎƛǘȅΣ 

divided in 3 or 4 large patches, including a dark space; 
cannot take up less than ½ degree, but I suppose it to 
ōŜ ƳǳŎƘ ƳƻǊŜ ŜȄǘŜƴǎƛǾŜΦέ ¢Ƙƛǎ ƛǎ ƻōƧŜŎǘ ƴǳƳōŜǊ мннт 
in the General Catalog (where its description gets a 
άΗέ ŦǊƻƳ WƻƘƴ IŜǊǎŎƘŜƭύ ŀƴŘ we know it as the Flame 
Nebula, NGC 2024. The identification is slightly pecu-
liar: the Flame follows Alnitak όʸ hǊƛƻƴƛǎύ ƳƻǊŜ ŎƭƻǎŜƭȅ 
than ̀  hǊƛƻƴƛǎ, while the nebulosity following closest 
to that star ƛǎ L/ попΦ .ǳǘ ǘƘŜ άо ƻǊ п ƭŀǊƎŜ ǇŀǘŎƘŜǎέ ƛǎ 
a telling description: V 28 must be the Flame. Lǘ ŎŀƴΩǘ 
be NGC 2023Σ ǎƛƴŎŜ ƛǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀ ά.ϝ ƛƴ aϦ όōǊƛƎƘǘ 
star in middle) as John Herschel notes for his 1226 
(HD 37903, magnitude 7.7, is embedded in NGC 2023; 
while the brightest star in NGC 2024 is magnitude 
9.8). Also, the sizes are right and the nebula in which 
the Horsehead sits, IC 434, ŘƻŜǎ ƴƻǘ ƘŀǾŜ άǇŀǘŎƘŜǎΦέ 
Did Herschel confuse y and ̀  in his small field of 
view? 

In 1811, Herschel read another paper to the Royal 
Society, ά!ǎǘǊƻƴƻƳƛŎŀƭ Observations relating to the 
Construction of the Heavens, arranged for the 
Purpose of a critical Examination, the Result of which 
appears to throw some new Light upon the Organiza-
tion of the celestial Bodies." It is a sequel to his 1785 
paper άhƴ the Construction of the IŜŀǾŜƴǎΣέ in which 
he proposed a structure for the Milky Way. Herschel 
sought to classify the 2,500 nebulous objects in a dif-
ferent way than he had categorized them in the three 
earlier papers. He had a particular goal in mind. This 
time he included many of aŜǎǎƛŜǊΩǎ objects in his 
analysis, again referring to them only as άƴǳƳōŜǊ XX 
in the Connoissance du TempsΦέ He placed each of 
the objects in one of about two dozen distinct mor-
phologic groups όάbŜōǳƭƻǎƛǘƛŜǎ joined to bŜōǳƭŀŜΣέ 
ά5ƻǳōƭŜ Nebulae at a greater Distance than нΩ from 
each ƻǘƘŜǊΣέ ά¢ǊŜōƭŜΣ quadruple and sextuple nebu-
ƭŀŜΣέ άbŜōǳƭŀŜ that are suddenly brighter in the mid-
ŘƭŜΣέ άbŜōǳƭŀŜ that have a Cometic ŀǇǇŜŀǊŀƴŎŜΣέ and 
so on). He added 52 additional diffuse nebulas άǘƘŀǘ 
have not been published ōŜŦƻǊŜΦέ Of these, number 
25, described as a άŘƛŦŦǳǎŜ milky ƴŜōǳƭƻǎƛǘȅΣέ is ex-
actly 30 arcminutes due south of y  Orionis using coor-
dinates for 1792, the midpoint of IŜǊǎŎƘŜƭΩǎ observ-
ing period. There is no further description of number 
25, but Herschel noted that some nebulas seemed to 
have άƻǇŀǉǳŜ nebulous ƳŀǘǘŜǊΦέ  

From his compulsive organization and analysis of the 
nebulas, Herschel concluded that all these diffuse 
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objects were evolutionary stages of star formation, 
and that άŜǾŜǊȅ succeeding state of the nebulous 
matter is the result of the action of gravitation upon 
it while in a foregoing ƻƴŜΧΦ From this the transit to 
the stellar form Χ requires but a very small additional 
compression of the nebulous ƳŀǘǘŜǊΦέ In other 
words, Herschel thought that nebulas are stars in for-
mation. 

The Dawn of Astrophotography 

Additional visual observing could shed little more 
light on the issue, as it were. Astrophotography, 
though, opened new vistas. Physician and chemist 
John Draper, who founded both New York University 
School of Medicine (the ŀǳǘƘƻǊΩǎ alma mater) and the 
American Chemical Society , made the first 
photograph of the Moon in 1840. 5ǊŀǇŜǊΩǎ son Henry, 
also a graduate of NYU SOM and later Chair of 
Medcine and Dean, set up an observatory in Hastings-
on-Hudson, just north of New York City. He made the 
first photograph of a stellar spectrum, that of Vega, in 
1872, and the first photograph of the Orion Nebula, 
in 1880. Draper died unexpectedly at age 45.  

 

5ǊŀǇŜǊΩǎ image of the Orion Nebula 

5ǊŀǇŜǊΩǎ wife provided an endowment to the Harvard 
College Observatory to photograph and characterize 
stellar spectra. This eventually became the Henry 
Draper catalog. Many stars are still referred to by 
their HD numbers όƛǘΩǎ a lot easier to identify a star as 
HD 37903 than Gaia DR3 3216478266124377984, for 

example). The Draper home in Hastings still stands, 
now the Hastings Historical Society. A substantial 
collection of 5ǊŀǇŜǊΩǎ original equipment is stored in 
the basement, including a spectrograph and a 
replacement 15-inch mirror for his largest telescope, 
which is now in Poland. The mirror is in a box labeled 
άIŜƴǊȅ 5ǊŀǇŜǊΩǎ 15-inch silvered mirror. Warning! 
Very heavy. Do not move from this ǎƘŜƭŦΦέ Probably a 
consequence of his medical training, many of the 
preserved photographic images are small fragments 
of glass plates mounted on microscope slides. They 
were probably intended to be viewed with a 
magnifier or projected.  

Until the invention of dry plates in the late 1870s, 
photographic emulsions had to be prepared by the 
photographer just prior to exposure. The Eastman 
Film and Dry Plate Company opened in 1879, later to 
become Eastman Kodak. Astronomers at the many 
observatories that sprung up across the world in the 
second half of the 19th century quickly took 
advantage of the increased sensitivity of these new 
plates. The value of deep-sky photography to 
astronomy can be seen by the inclusion in the 1895 
Index Catalog (IC) of new objects found on 
photographic plates by astrophotography pioneers 
William Pickering, Max Wolf and E.E. Barnard. 

Discovery of the Horsehead 

The glowing gas at IŜǊǎŎƘŜƭΩǎ coordinates for number 
25 was noticed by Williamina Fleming in 1888. Origi-
nally Harvard Observatory Director Edward 
tƛŎƪŜǊƛƴƎΩǎ housekeeper, she was hired in 1881 as a 
άŎƻƳǇǳǘŜǊΣέ one of the women tasked with analyzing 
photographs and spectra. In 1888 she was given the 
job of identifying the objects on a series of photo-
graphic plates made with Harvard's 8-inch, f/5.5 
Bache telescope in Peru. The plates had a field of ten 
degrees on a side. The Annals of the Harvard College 
Observatory for 1890 described the process Mrs. 
Fleming used to systematically examine the plates to 
identify stars and nebulas and exclude artefacts. The 
method was as primitive as one could get. 

Each plate was laid on a frame inclined at an angle of 45° 
and the light of the sky reflected through it by means of a 
horizontal mirror. Each portion of the plate was then 
studied with a magnifying glass, and the co-ordinates of 
every object resembling a nebula were measured. 
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Thomas Burns, the Acting Curator the Harvard 
Astronomical Photographic Glass Plate Collection, 
John G. Wolbach Library, Harvard/Smithsonian 
Center for Astrophysics, was kind enough to send me 
scans of the original plate and the five pages of the 
Annals of Harvard College that reported CƭŜƳƛƴƎΩǎ 
findings. Plate B2312 was exposed on February 6, 
1888 and inspected by Mrs. Fleming in Cambridge on 
June 27, 1888. On the plate, Fleming found, 

Χ A large nebulosity extending nearly south from 
 yOrionis for about слΩΦ More intense and well marked on 

the following side, with a semicircular indentation рΩ in 
diameter олΩ south of y ΧΦ¢Ƙƛǎ object and [NGC 2024] are 
probably the same as those referred to by Admiral 
Mouchez in the άwŀǇǇƻǊǘ Annual (sic) sur ƭΩ9ǘŀǘ 
de l'Observatoire de Paris pour ƭΩ!ƴƴée муутΦέ 

Had Mrs. Fleming been able to see the plate with bet-
ter backlighting, or, even better, to have had a way of 
enhancing the contrast, the object might have been 
described more imaginatively than simply a άǎŜƳƛŎƛǊπ
cular indentation.έ As shown below, ǘƘŜǊŜΩǎ more to 
the object than just a semicircle. The full plate is 
shown on page 17. 

 

Plate B2312 (1888):  Enlargement of Horsehead area. The right 
image is contrast-enhanced with Photoshop, a technology not 

available to Williamina Fleming in 1888. The blotch on the upper 
left is NGC 2023. North is up. 

The Paris Observatory plates referred to in the 
Harvard report were made with a моέ telescope by 
brothers Paul and Prosper Henry, among the earliest 
deep sky astrophotographers. They were the origina-
tors of the Cartes du Ciel project, an ambitious multi-
observatory photographic atlas of the entire sky that 
was never completed but eventually led to the for-
mation of the International Astronomical Union.  

The Bibliothèque Nationale de France (BNL) has a 
scan of the Rapport Annuel for 1887, which reads (p. 
16) in translation, 

We also found, on February 28 [1887], a new nebula 1° in 
length. It starts from y  Orionis, heading south [on se diri-
geant vers le Sud], and is in the vicinity of 1226 and 1227. 
[the General Catalog entries for NGC 2023 and 2024].  

The Rapport Annuel did not specifically comment on 
the dark feature, and there are no other descriptions 
of a nebula near y  Orionis coming from the Henry 
brothers or the Paris Observatory in the journals in 
the NASA/ADS database for that period, which in-
cludes the main French journal [Ω!ǎǘǊƻƴƻƳƛe. 

With the help of Mlle. Anna Nouet, the head of the 
Heritage Collections of the Paris Observatory, I ob-
tained a scan of the Henry BrothersΩ original plate. 
The full scan is on page 18. I enlarged a small section 
and increased the contrast with Photoshop. IC 434 
and the Horsehead are visible. We ŘƻƴΩǘ know exactly 
how the Henrys examined the image, or whether the 
plŀǘŜΩǎ contrast has deteriorated in 135 years. They 
identified IC 434, but we can only conjecture that 
they might have remarked, between themselves, that 
the Horsehead was a distinct feature (ά{ŀŎǊŜ bleu 
mon frère! /Ωest une tête de chevalΗέύ. Mlle. Nouet 
told me that the Paris Observatory agrees that the 
IŜƴǊȅΩǎ ŘƛŘƴΩǘ άŘƛǎŎƻǾŜǊέ the Horsehead. As Holmes 
said to Watson, ά¸ƻǳ see, but you do not ƻōǎŜǊǾŜΦέ (A 
Scandal in Bohemia). 

 

Contrast-enhanced detail (rendered in greyscale) from 1887 Paris 
Observatory plate. The bright star is y  Orionis. West is up. 

Harvard College Observatory Director Edward 
Pickering added this prophetic comment in the 1890 
Harvard Annals: 

The successive improvements in photography have con-
tinually increased the limits of the Nebula in Orion. These 
plates show that it not only includes the sword handle, 
[stars] c, ̔ Σ ŀƴŘ ʻΣ ōǳǘ ŀ ƭƻƴƎ ƴŜōǳƭƻǎƛǘȅ ŜȄǘŜƴŘǎ ǎƻǳǘƘ 
from y Σ others surround this star, while others both north 
and south indicate that perhaps the next increase in 
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sensitiveness of our plates will join them all in a vast neb-
ula many degrees in length. 

The discovery was not long in coming. 

Wide-angle Photography Finds Another Nebula 

William Pickering, 9ŘǿŀǊŘΩǎ brother, working at 
IŀǊǾŀǊŘΩǎ ²ƛƭǎƻƴΩǎ Peak facility (on the site of what is 
now Mt. Wilson Observatory), published a short arti-
cle in the Sideral Messenger in 1890 about a photo-
graph of Orion he had made with a 2.6-inch, f/ 1.76 
Voigtländer portrait lens, which would give a very 
wide field. On the 3-hour exposure he found  

a long nebulous streak extending southwards from y  
[that is] is ōǊƻŀŘŜƴŜŘΧ connecting the sword handle 
with the belt. 

He made no mention of a dark feature. 

When the nebula was included in the 1895 Index Cat-
alog as IC 434, άtƛŎƪŜǊƛƴƎέ was listed as discoverer, 
which we now know is not correct. William Herschel 
should probably get the credit for his #25, but if his 
description was too vague, then the Henry brothers 
are next in line for priority, and then Fleming. 

In his image, Pickering also noted a new έǎǇƛǊŀƭέ neb-
ulosity over a large area in Orion, some 17 degrees in 
length and breadth, with the άDǊŜŀǘ bŜōǳƭŀέ (M42) 
the άƛƴƴŜǊ termination of the ǎǇƛǊŀƭΦέ This is undoubt-
edly the first report of what is now known as 
ά.ŀǊƴŀǊŘΩǎ Loop.έ We associate the word άǎǇƛǊŀƭέ 
now with galaxies, and we know pretty much what 
and where they are, but the existence of celestial ob-
jects beyond the Milky Way had to wait another 33 
years for Edwin IǳōōƭŜΩǎ proof. 

Max Wolf Sees the Horsehead 

The German astronomer Max Wolf, another astro-
photography pioneer, published άÜber den grossen 
Nebel um y  Orionisέ (On the great nebula around y  
Orionis) in the April 1891 issue of Astronomische 
Nachrichten. He reported on six images he made in 
1890. He described M42, the Flame and NGC 2023, 
and then commented on the nebulosity running 
south from y  Orionis. He mentions the dark feature. 

The branch [of nebulosity] reaching south is slightly 
curved and runs more than 1 degree in a nearly southerly 
direction, interrupted by an oval bay [von einer oval 
Bucht unterbrochen]. 

Isaac Roberts Advances Astrophotography 

Nebulosity near y  Orionis was also photographed by 
Isaac Roberts. Born in 1829 in Wales, Roberts was a 
successful engineer and builder in Liverpool. He be-
came an avid amateur astronomer at age 50 (no 
sports cars for midlife crises in those days). Initially 
observing with a 7-inch Cooke refractor, he began to 
experiment with photography, first with portrait 
lenses and then with a Grubb 20-inch reflector that 
he purchased in 1885 and set up at his Merseyside 
home. The house had previously been owned by 
none other than Nathaniel Hawthorne, author of The 
Scarlet Letter, who was American consul in Liverpool 
from 1853 to 1857.  

Opting for clearer skies elsewhere in England, Roberts 
moved his instruments to a home and observatory 
that he built in 1890 in Crowborough, Sussex, on a hill 
at 780 feet elevation, one of the highest points in 
southern England. He named the property ά{ǘŀǊŦƛŜƭŘΦέ 
Sussex is mostly forested, even to this day, and much 
closer to London than Liverpool. From Crowborough, 
Robert could reach Victoria Station in about an hour, 
and from there take a hansom cab ride past 
Buckingham Palace to the Royal Astronomical Society 
in Burlington House on Piccadilly, where it's still lo-
cated. He was elected as an RAS fellow in 1882. He 
was made a fellow of the Royal Society, an even 
higher honor, in 1890. The 20-inch Grubb and the 7-
inch Cooke refractor in their original mount are now 
housed at the Science Museum in London. Roberts 
may have invented piggyback guiding. 

wƻōŜǊǘǎΩǎ Breakthrough Image 

 

Isaac wƻōŜǊǘǎΩǎ photograph of the Andromeda Nebula 

wƻōŜǊǘǎΩ most famous photograph was of the 
Andromeda Nebula, made in 1888. He announced it 
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in the December 1888 issue of the Monthly Notices of 
the Royal Astronomical Society. The journal did not 
publish the image; a footnote says that it is άŘŜǇƻǎπ
ited in the [ƛōǊŀǊȅΦέ wƻōŜǊǘǎΩǎ description provides us 
with a clear understanding of what mainstream as-
tronomers thought about nebulas in the 19th century. 
They had not progressed from William IŜǊǎŎƘŜƭΩǎ 
claim that they were stages of star formation. 

Χ No verbal description can add much to the information 
which the eye at a glance sees on the photograph, and 
those who accept the nebular hypothesis will be tempted 
to appeal to the constitution of this nebula for confirma-
tion, if not for demonstration, of the hypothesis. Here we 
(apparently) see a new solar system in process of con-
densation from a nebulaτthe central sun is now seen in 
the midst of nebulous matter which in time will be either 
absorbed or further separated into rings. The farthest 
boundaries of the nebula have already separated into 
rings more or less symmetrical with the nucleus, and pre-
sent a general resemblance to the rings of Saturn. 

wƻōŜǊǘǎΩǎ image was reproduced on the cover of the 
1890 Starry Messenger issue that carried tƛŎƪŜǊƛƴƎΩǎ 
report of his Orion photograph, άŎƻǇƛŜd ŦǊƻƳέ the 
German popular astronomy and physics monthly 
Himmel und Erde (Heaven and Earth), which pub-
lished it in its January 1890 issue alongside a drawing 
made at the eyepiece for comparison.  

 

The accompanying text in Himmel und Erde, uncred-
ited, supports wƻōŜǊǘǎΩǎ view about the value of pho-
tography in astronomy. It reads, in translation, 

The first figure gives the best existing drawing of the neb-
ula, and is due to [artist and astronomer Étienne 
Léopold] Trouvelot, who made it with the 15-inch refrac-
tor at the Cambridge Observatory, US [HarvardΩǎ άDǊŜŀǘ 
Refractorέ]. The dark longitudinal stripes discovered by 

[Harvard astronomer William Cranch] Bond are particu-
larly characteristic of this drawing. The second figure, a 
copy of Mr. Roberts's preliminary photogram, shows us 
the nebula in an entirely new light, as a ring - or perhaps 
spiral - nebula. The dark streaks here find their natural 
explanation as the spaces between the individual rings 
that compose the nebula. But in all other respects, too, 
an essential superiority of photography over mere draw-
ing is shown. Today, however, we content ourselves with 
enabling the reader to make his own judgment based on 
the illustrations. 

Roberts published two volumes of astrophotographs, 
entitled A Selection of Photographs of Stars, Star-
Clusters and Nebulae, the first in 1893 and the second 
in 1899. Amazingly, the 2-volume set is still in print in 
a paperback version published by Cambridge Univer-
sity Press. Roberts received the Royal Astronomical 
Society gold medal in 1895. He passed away in 1904 
at the age of 75. 

Roberts Checks Up on Herschel 

 

wƻōŜǊǘǎΩǎ image of the area of IŜǊǎŎƘŜƭΩǎ #25, obtained January 
25, 1900. South is up. 

In 1902, Roberts extended his photographic research 
with a paper in the Monthly Notices of the Royal 
Astronomical  Society (MRNAS), άWilliam IŜǊǎŎƘŜƭΩǎ 
observed Nebulous Regions, 52 in number compared 
with Isaac wƻōŜǊǘǎΩ Photographs of the same Regions, 
taken simultaneously with the 20-inch reflector and 








































