




This time, we again feature monthly sky charts from Jim, which hopefully you will use as you 
venture outside during these chilly autumn nights. In addition, Bob will highlight several ce-
lestial events you don’t want to miss in the coming months. Plus, he and Mahmoud have given 
us beautiful Gallery images. Don’t miss them!

Have you ever wanted to try your hand at astrophotography? Alex did, and witness his beau-
tiful result.

Several members of the Brown community recently enjoyed an evening outside, as they set 
up telescopes on Providence’s Van Leesten Memorial Bridge. Alexis was there, and he tells us 
about the reactions of those walking by.

One of Brown’s most noted faculty, Nobel Prize winner Leon Cooper, recently died. Michael 
in the archives has located a draft of one of his most important physics papers.

Ryan has been busy these past few months. Not only did he travel to Zimbabwe and enjoy the 
country’s dark sky conditions, but he also went down to Mission Control, met four astronauts, 
and “went” on the International Space Station.

Mike recounts Brown graduate Leah B. Allen’s life at Lick Observatory. He also learned of 
what at one time was a beautiful refracting telescope used at Smithfield High School in the 
19th century.

Did you know that astronauts do not enjoy drinking soda in space? Francine learned why.
As ever, this magazine couldn’t be as beautiful as it is without the incredible layout and design 
by Shaliz and Ina, as well as Mahmoud’s stunning cover of our ringed planet Saturn.

Please enjoy reading Clear Skies as much as we enjoy putting it together for you.
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The Dark Skies of 
Zimbabwe
by Ryan Seeb

Bortle 1 refers to conditions completely void of any light pollution. This 
past summer, I travelled to Zimbabwe and was met by stunning Bortle 1 
skies. When I first looked directly up, I was awestruck by the immense de-
tail I could see in the Milky Way with my naked eyes. The sky itself had a 
smooth, milky glow to it around the core; only then did I truly understand 
the meaning behind the name of our galaxy. As I began to take pictures of 
the Milky Way, my guide and I heard rumbles around us. He scanned with his 
flashlight and discovered a herd of elephants heading towards us, curious 
as to what we were doing. While I took my pictures, he would periodical-
ly scan around to ensure that we were safe from any animals that may be 
lurking nearby. After capturing my images, I processed them with Siril and 
Photoshop to produce the result below.

The Milky Way Galaxy as seen from Hwange National Park, Zimbabwe. Notice the 
dust lanes reaching out like fingers, obscuring the light from the core.
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Due to the tilt, orbit, and shape (round, not flat) of Earth, there are 
some stars and objects that we see in the Northern Hemisphere that those 
in the Southern Hemisphere cannot see anytime of the year, and vice ver-
sa. For example, you can only find constellations like Draco and stars 
like Polaris, the North Star, in the Northern Hemisphere. On the contrary, 
in the Southern Hemisphere, there is no “south star” equivalent. Howev-
er, inhabitants of the Southern Hemisphere are treated to the two dwarf 
galaxies, the Small and Large Magellanic Clouds (SMC/LMC), that orbit our 
own galaxy. To the naked eye, they appear to be two faint smudges in the 
south, but upon taking many images and stacking them together, their beau-
tiful detail is revealed.

Left: The Small 
Magellanic Cloud as 
viewed from the Sapi 
Reserve on the banks 
of the mighty Zambezi 
River. 47 Tucanae, 
a globular cluster, 
is visible above the 
SMC.

Right: The Large Mag-
ellanic Cloud, also 

captured from the Sapi 
Reserve. While tak-
ing this image, we 

heard lions roaring in 
the distance, hyenas 
cackling, and hippos 

grunting. 
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Another night, I took an image specifically of the core of the Milky Way. 
This image was taken in an open field. To get there, two guides escorted 
me down a small hill. When we arrived, around ten hippos scurried away.

By my final night in Zimbabwe, the Moon had risen enough to pose some 
challenges in taking images of fainter objects. So, I resorted to taking a 
star trail photo. To make it, I took many images over the course of around 
an hour; I then stacked them using Photoshop. In the image, you will no-
tice two distinct, faint glows in the horizon. The glows are a result of 
light pollution from two towns: Livingston, Zambia (left) and Victoria 
Falls, Zimbabwe (right).

Unfortunately, back at Ladd, we are hindered by light pollution. However, 
if you ever get the chance to go see dark skies, I highly suggest that you 
take advantage of that opportunity. There are few things that compare to 
the beauty of our night sky. 

The core of 
the Milky Way, 
annotated. 
Sagittarius A* 
is the black 
hole at the 
center of our 
galaxy. Al-
though it is 
obscured by 
lanes of dust, 
scientists 
have proved 
the existence 
of Sagittari-
us A* through 
gravitational 
measurements.

Star trails over the 
Zambezi River. This 
picture was taken 
around 10 km up-
stream from Victoria 
Falls, one of the 
Seven Wonders of the 
Natural World.
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Leon Cooper passed away on Oct. 23, 2024.  On this first anniversary of his death we fondly remember Prof. Leon Cooper 
by publishing a page from his important manuscript.

This is a page from a second draft of Leon Cooper’s scientific paper “Bound Electron Pairs in a Degenerate Fermi Gas” de-
scribing a (then) new theory of superconductivity. The final version was published in the journal Physical Review in 1957. 
Cooper was awarded the Nobel Prize in Physics along with John Bardeen and John Robert Schrieffer in 1972 for their work 
on the BCS theory of superconductivity.
													             - Michael L. Umbricht
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This summer, I had the incredible opportunity to intern at NASA’s Marshall 
Space Flight Center (MSFC) in Huntsville, Alabama. I worked with a group 
of high-energy astrophysicists who specialize in gamma-ray burst astronomy. 
Gamma-ray bursts, or GRBs, are highly energetic bursts of light commonly 
released as a result of either the merger of two massive compact objects or 
the explosion of certain types of stars. For my project, I focused on study-
ing the relationship between the duration of GRBs and the length of the al-
gorithms we use to detect them with the Gamma-ray Burst Monitor, one of two 
detectors on the Fermi satellite.

However, beyond my own project, I also had the unique chance to engage with 
all that  NASA has to offer. If you have never been to Huntsville, you may be 
surprised to hear that a full-sized replica of the Saturn V rocket that took 
humans to the Moon stands vertically upright just off of the highway. This 
model is just one of many at the U.S. Space & Rocket Center. While there, 

How I Toured Mission 
Control, Met Four 
Astronauts, and Went on 
the International Space 
Station - in Three Days

by Ryan Seeb

An artist’s rendition 
of a GRB. The jet of 
gamma rays is indicated 
in light blue. Credit: 
NASA, ESA, and M. Korn-
messer, https://sci-
ence.nasa.gov/missions/
hubble/hubble-studies-
gamma-ray-burst-with-
highest-energy-ever-
seen/
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I saw many space artifacts, including lunar rocks and the Apollo 16 command 
module. When I was much younger, I actually visited this same center when 
I went to Space Camp, a week-long overnight program for young space enthu-
siasts. At Marshall, I also toured the facility where the James Webb Space 
Telescope’s mirrors were tested in order to confirm that they could withstand 
intense conditions. They put the mirrors inside a giant vacuum chamber and 
lowered the temperatures to simulate an outer space environment.

However, the coolest experience I had this summer occurred all within three 
days. On Thursday, I had the opportunity to tour the International Space Sta-
tion Payload Operation Center. There, Marshall scientists and engineers help 
assist astronauts onboard the ISS with their many experiments.

Me at the U.S. Space & Rocket Center, 2014 vs 2025

Outside of the Payload Operations Center
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The following day, some of the astronauts from Expedition 72 - Nick Hague, 
Butch Wilmore, Suni Williams, and Don Pettit - came to visit MSFC to cel-
ebrate the center’s 65th anniversary. They discussed what life is like on 
the ISS, reflected on how they carry out experiments, and took questions from 
the audience. Afterwards, we were able to get pictures with the astronauts. 
During their talk, I was amazed by the images that Don Pettit had captured 
from the space station. During the picture session, I asked him how he takes 
and processes his images even though the ISS posed a challenge by actively 
moving around the Earth. He told me that he made his own orbital sidereal 
tracker, and he takes single frame images. 

From left to right: Don Pettit, Nick Hague, Suni Williams, Butch Wilmore. Suni and Butch are the two astronauts 
who made national news for spending more time than originally planned on the ISS due to a technical difficulty. 

They ultimately returned to Earth on March 18, 2025.

Me with astronauts Don Pettit and Nick Hague. Me and Mitchell Milun, another NASA intern, with astro-
nauts Butch Wilmore and Suni Williams. 10
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Then, on Saturday, MSFC held a celebration open to the public for the 65th 
anniversary of its founding. At the celebration, they had different booths 
from various space related groups. In particular, the team that operates the 
Payload Center that I toured that previous Thursday had a booth where they 
would take a picture of you, send that picture to a computer on the ISS, take 
a picture of that computer, and send it back to you. In other words, there 
was a picture of me on the ISS. Now, I can easily come up with a unique fun 
fact when doing an icebreaker in the future!

My time in Huntsville was nothing short of amazing. I met lots of interesting 
and smart people while having incredible experiences every day. Furthermore, 
my research allowed me to learn more about coding, scientific communication, 
and general astrophysical phenomena. While I was sad to leave Huntsville, I 
look forward to applying what I have learned from my time interning at NASA 
this summer in my future career!

An image of me onboard the International Space Station. A window behind the computer on the 
ISS displays the view the astronauts have every day - Earth. If you look closely at my shirt, 

you may notice a familiar logo and the words “Brown Department of Physics.”
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“An excellent apparatus”
“Connected with this school is an excellent apparatus, including a telescope, which 
we understand to be among the largest in the State; this, however, is owned by the 

Principal, Mr. J. M. Ross.”

– “Town of Smithfield.”  Twenty-First Annual Report on Public Schools, January 1866.
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The School Committee of the Town of Smithfield submitted a report to the General Assembly 
of the State of Rhode Island for the school year ending May 1, 1865. One of the challenges 
conveyed was poor attendance by pupils “… who were suffered to be roaming the streets and 
fields, when they should have been at school.”

The Committee highlights the success of the school at Lonsdale, the only high school in the 
town at the time. The principal is praised for his work and it is mentioned that he lends his 
own personal telescope for use by the students. The school is seen as a model that other school 
districts should emulate. The school had been established in January 1858, with Ross serving 
as principal since it opened. There were 123 students by 1869.

Ross’s telescope was made by Henry Fitz of New York. In the 1850s it would have cost about 
$200; this is equivalent to an $8,000 purchase today. It was described in The R.I. Schoolmaster 
as “six feet in length, with a four and a half inch object glass, and magnifies from 36 to 288 
times.” The Schoolmaster article continues: “It throws light upon the remark recently made to 
us by one who has visited within the last few years many hundred schools in different States, 
that he had nowhere else seen schools so well taught as within a circuit of twenty miles from 
Providence.” [emphasis in the original]

During this era the Town of Smithfield included the present-day towns of North Smithfield, 
Lincoln, and Central Falls. North Smithfield and Lincoln became independent towns in 1871 
after a period of rapid growth. Central Falls separated from Lincoln in 1895. The growth of 
these communities was in large part due to the economic prosperity of the textile mills along 
the Blackstone River.
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To implement improvements in education the Committee recommended soliciting donations 
from factory establishments and wealthy citizens. The budget of the entire school district was 
$8,874. The Lonsdale Manufacturing Company’s annual contribution of $1,400 was quite sig-
nificant. It would have a value of more than $20,000 today.

The report on public schools was written a very short time after the end of the Civil War. 
The “disloyalty” of the Confederacy and the assassination of President Abraham Lincoln (and 
other “kindred crimes”) were seen to be the result of ignorance which could be prevented by 
education. Below is an extended excerpt:

“It seems desirable that the attention of the town should be directed to the es-
tablishment of High Schools.

“At present, there is only one such in the town, and that at Lonsdale. It is a most 
flourishing and successful school—the languages and higher mathematics are 
taught thoroughly. Connected with this school is an excellent apparatus, in-
cluding a telescope, which we understand to be among the largest in the State; 
this, however. is owned by the Principal, Mr. J. M. Ross. The success which at-
tends this school, should stimulate other districts to establish schools of similar 
character. If the expense is an objection, let the wealthy citizens and manufac-
turing companies aid in supporting such schools by voluntary contributions.

Map showing the location of the village of Lonsdale in the southeastern portion of Smithfield. From 
Map of the State of Rhode Island and Providence Plantations by Henry F. Walling, 1855.
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“The ‘Lonsdale Manufacturing Company’ contributes not less than $1400 
yearly for the support of the schools in that village; thus giving an example of 
the liberality of men who appreciate the advantages of a good education, and 
feel the importance of giving these advantages to the children of the parents 
in their employ. The character and the stability of our free institutions, depend 
upon the correct moral principles taught, and the vigorous intellectual training 
of the youth in our common schools.

“Blind passion, disloyalty, assassination, and kindred crimes, are the result of 
ignorance, as is exemplified in our present history as a nation.

“Let the great lessons taught during the past few years stimulate us to greater 
activity in our endeavors to bring the means of a thorough education within 
the grasp of all classes and conditions of people. To this end we earnestly so-
licit all the people of the town to work together more earnestly and zealously 
for the prosperity of the schools,—demolish the miserable houses in which 
some of the schools are now held, and erect in some inviting place a neat and 
commodious school house, and surround it by shade trees and other objects of 
attraction and interest.

“Visit the school; acquaint yourselves with its doings; appoint the best qualified 
men for officers,—without allowing neighborhood difficulties and prejudices, 
or political differences to influence you; give your heartiest support and sym-
pathy to the faithful teachers, and you may look with certainty for still greater 
benefits.”
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The language in the report echoes the philosophy of Horace Mann, Brown University class of 
1819 and the first Secretary of the Massachusetts State Board of Education.

– Michael L. Umbricht

“Forts, arsenals, garrisons, armies, navies, are means of security and defence, 
which were invented in half-civilized times and in feudal or despotic countries; 
but schoolhouses are the republican line of fortifications, and if they are dis-
mantled and dilapidated, ignorance and vice will pour in their legions through 
every breach.”

– Horace Mann, Fourth Annual Report of the Secretary of the Board of Edu-
cation. The Common School Journal, January 13, 1841.
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INTRODUCTION TO 
THE LEAH B. ALLEN 

BIOGRAPHY
As Observatory Curator I research the history of science and technology. In addition to writing 
articles for our Clear Skies magazine, I also add interesting facts that I’ve found to Wikipedia 
articles. The biography of astronomer Leah B. Allen is one of the Wikipedia pages that I have 
recently expanded. I wrote about ¾ of the current version. See the “view history” tab of the arti-
cle on the Wikipedia website for other contributors. A very short article was originally created 
in 2006. In the past decade, the article has been viewed about 7,500 times. My recent contribu-
tions have nearly tripled the length of the article. The text of the Leah Allen article is reprinted 
here under the terms of the Creative Commons Attribution-ShareAlike 4.0 License. The image 
in the article is Public Domain.

The reprinted article by Allen titled “A Brown Graduate at Lick Observatory” was published in 
Brown Alumni Monthly, April 1910. Lick was the first permanent mountaintop astronomical 
observatory. It was constructed between 1876 and 1887. It is located on Mount Hamilton in 
California at an altitude of 4,209 feet above sea level. Prior to this, most observatories were built 
in close proximity to cities with universities. Ladd Observatory is located on one of the highest 
hills in Providence at just 205 feet above sea level. Allen describes the, at the time, novel experi-
ence of working and living at a remote location on a mountaintop. 

Allen describes her role there as a “computer.” The word had been used from the early 17th cen-
tury to describe the occupation of “one who computes.” It was commonly used as a synonym 
for mathematician. Thomas Sheridan's A General Dictionary of the English Language (1780) 
defines the words “COMPUTER” as “Reckoner, accountant” and “COMPUTERIST” as “Calcu-
lator, one ſkilled [sic] at computation.” The Oxford English Dictionary defines it as “A person 
who makes calculations or computations; a calculator, a reckoner; spec. a person employed to 
make calculations in an observatory, in surveying, etc. Now chiefly historical.” Allen made mea-
surements of the exact position of the spectral lines of a star, one that is in a binary system, on 
photographic plates. She then mathematically calculated the Doppler shift due to the velocity of 
the star moving somewhat along the line of sight, due to the gravitational pull of the other star 
in the system. This results in a computation of the period of the orbit.

— Michael L. Umbricht
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Portrait of Leah Allen. Credit: “Important Names in the History of Mathematics at 
Hood College.” Senior Seminar Project by Andrew Bodine, 2013.
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“The organizational meeting of the American Association of Variable Star Observers at Har-
vard College Observatory, 10 November 1917. The women seated in front row are Leah Allen, 
Annie J. Cannon, and Henrietta S. Leavitt. In the centre of the back row are E.C. Pickering and 

Solon I. Bailey.” Credit: AAVSO.
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Leah Allen with a student at the telescope of the Williams Observatory in the late 
1930s. Credit: Hood College Special Collections and Archives.
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Wikipedia permalink: https://en.wikipedia.org/w/index.php?title=Leah_B._Allen&ol-
did=1311533095

Leah Brown Allen (November 6, 1884 – 1979) was an American astronomer. Allen was Profes-
sor of Astronomy and Director of Williams Observatory at Hood College.

Education and career
She attended Hope High School in Providence, graduating in 1903. She then studied at Pem-
broke College in Brown University, starting later that same year, where she did special work 
in astronomy under Professor Winslow Upton, director of Ladd Observatory. She received an 
A.B. degree in 1907. Allen joined Lick Observatory as Carnegie Assistant from September 1907 
to June 1908 after a recommendation by Upton. At Lick her work as a computer involved "...
duties in the measurement and reduction of spectrograms." In 1910 she became an assistant in 
astronomy at Wellesley College. She received her M.A. from Wellesley in 1912. Her thesis was a 
spectroscopic study of the star Eta Centauri. Allen participated in Lick Observatory's Crocker 
expedition to view the total Solar eclipse of June 8, 1918 at Goldendale, Washington. She was 
an assistant professor of astronomy at Wellesley, along with astronomy instructor Lois Tripp 
Slocum, in the 1920s.She was affiliated with the Whitin Observatory at Wellesley.Allen began 
teaching astronomy at Hood in 1927.At Hood she was director of the John H. Williams Ob-
servatory. She gave lectures to amateur astronomy groups. She retired from teaching in 1955. 
Allen died in 1979.

Personal life
Allen was the daughter of Samuel F. Allen, who had been described as a "veteran balloonist." 
Her mother was Abby Lydia Allen, née Willey.

She enjoyed sailing from the time that she was in college. Her sister considered her an expert at 
handling her sailboat in inclement weather.

She became active in the women's suffrage movement after reading a speech by her sister, called 
“Why Women Should Be Given the Vote.” She was an advocate of voting rights, and played a 
role in earning women the right to vote in Rhode Island.

Honors and memberships
This prize is named in her honor:
Leah B. Allen Award for work in astronomy or mathematics, Hood College

Allen was a member of the following societies:
American Astronomical Society
American Association of Variable Star Observers, Carter Member
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In late August, I had a chance to get away to the White 
Mountains of New Hampshire to enjoy some astro-
photography under very dark skies, free of light pol-
lution. I traveled light on this trip, taking my 60mm 
Takahashi refracting telescope on a ZWO AM3 mount 
and carbon fiber tripod. This entire rig, fully assem-
bled with a camera and small guide telescope, is light 
enough to be easily picked up and carried out into the 
middle of a large field, near where I was staying. This 
was my first outing to dark skies with this recently pur-
chased equipment, and I had a wonderful time imag-
ing from dusk until dawn. All exposures are 90 second 
sub-frames, for a combination of 12 stacked images to 
produce the final image.

My last exposure was that of the belt and sword of Ori-
on, rising just before dawn. Soon after, the brightening 
morning twilight, and the hooting of an owl, signalled 
my time to head off to bed.

North American and Pelican Nebulae in Cygnus. 

Andromeda Galaxy. 
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Spiral galaxy M33 in Triangulum.

The Heart and Soul Nebulae, plus the Double Star Cluster in Perseus.
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The belt and Sword of Orion, showing the Horsehead Nebula and the Orion Nebula.

The small telescope rig to take these photographs.
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August Full Moon: Named the Sturgeon Moon 
by Native Americans because of the sturgeon 
abundance during that time. Captured through 

the 4” Vixen refractor with a Canon RA.

Crescent Moon: This is the crescent leading to 
the full Sturgeon Moon. Using exposure brack-
eting, I created a high dynamic range image. 

Captured through the 4” Vixen refractor.

Saturn and Titan Transit: This rare event 
shows Saturn’s moon Titan transiting the plan-
et with its shadow. This image is a collection of 
72 minutes of data, derotated and stacked. 
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North American Nebula: Captured in narrowband through an 8-inch astrograph hooked up to 
an ASI air. This is the live stacking result from 28 minutes. 

Triangulum Galaxy with 
Ha: This is a collection of 
RGB data and a narrowband 
Hydrogen-alpha filter, which 
highlights the bubble-looking 
star-forming regions. Total of 

3.5 hours of exposure.
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On Thursday, September 18, the Brown Physics department, Brown 
Astronomy Club, and the CCRI Astronomy Club, in conjunction 
with Providence Parks lead a public night of stargazing called “Star 
Walk.” As the people walked along the Providence River onto the 
Michael S. Van Leesten Memorial Bridge, they were met with a 
stream of telescopes varying in size and shape; each one having their 
own night sky object to view and astronomer to talk to. The Brown 
Astronomy Club brought out its very own 8-inch Dobsonian; com-
plete with its own self-tracking mount. One of the first objects we 
looked at was the binary star system of Mizar and Alcor, which are a 
part of the Big Dipper’s han-
dle. As we pointed out this 
star double we first asked 
participants to let us know 

whether they could make out both stars with their naked eye, a tall order 
with Providence’s light pollution. In fact, even under perfect viewing con-
ditions it has been documented to be a difficult task, since it was often used 
as a test of eyesight. Agnes M. Clerke, an Irish astronomer from the late 
19th century to early 20th century, wrote in her book, “The Herschels and 
Modern Astronomy”:

”The Arabs in the desert regarded it as a test of penetrating vision; and they 
were accustomed to oppose ‘Sohail’ to ‘Soha’ (Canopus to Alcor) as occu-
pying respectively the highest and lowest posts in the celestial hierarchy. 
So that Vidit Alcor, at non lunam plenam (Latin for ‘he saw Alcor, but not 
the full moon’), came to be a proverbial description of one keenly alive to 
trifles, but dull of apprehension for broad facts.”

That is to say, not one of the hundreds of people saw Alcor with their naked 
eye, but were mesmerized by learning of the binary star 
system once taking a look through the telescope. 

As the night progressed we went to different objects 
in the night sky, and  everyone had a chance to look 
through multiple telescopes; they got to see nebulae 
through the use of the Unistellar Odyssey, and Saturn 
through a Celestron C8. Everyone came out of it with an 
appreciation of astronomy and a hunger to find out more 
about our Universe. I got to talk for an extended period 
of time with people about the early Universe, and even 
how it pertains to my research on modifications to our 
understanding of gravity. It was definitely a star walk to 
remember.

Star Walk
Alexis Ortega
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On the evening of November 1st, a bright waxing gibbous Moon lights up the sky, with the planet Saturn about 
4 degrees to the left.  

A view of Saturn in a telescope at the moment might disappoint those expecting to see the beautiful rings. As 
I have mentioned in previous columns, it so happens that every 15 years, the Earth and Saturn align in such a 
manner that we see the rings edge on. But with 100x or more, you’ll see the rings as a line passing in front of 
Saturn, along with a fine, black shadow of the rings on the planet itself. I think such a view is fascinating, and 
worth observing, for it won’t stay this way for long. By next spring, Saturn’s ring plane tilt will once again show 
off the beautiful rings, and you will once again have to wait another 15 years for the edge-on view.
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Bright Jupiter rises a little later in the evening, around 9:20pm at the beginning of the month, and two hours ear-
lier by month’s end. On the 9th, Jupiter is only 3 degrees to the lower right of the waning, gibbous Moon, making 
it easy to spot. Any small telescope, and even binoculars can reveal the disk of Jupiter, along with the four Galile-
an moons. You can witness the changing position of the moons on a nightly basis, as they orbit Jupiter. 

The Leonids Meteor Shower peaks on the morning of November 17th, best viewed from about 1:30am until the 
light of dawn. The radiant of this meteor shower is the constellation of Leo the Lion, and the most prominent 
portion of this constellation looks like a backwards question mark. You should be able to see that pattern of stars 
rising in the east soon after midnight. If you can trace backwards an imaginary line from any meteors you see, 
and it points to that backwards question mark, then that’s a Leonid. The sky will be free from Moonlight, as the 
thin crescent Moon does not rise until just after 4am. Expect up to about 15 meteors per hour.
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November is also a great time to spot the Andromeda Galaxy during the evening hours, and it is perhaps the 
most distant object one can see with the naked eye under a dark sky with little light pollution. So distant is that 
galaxy, that the light you see began its journey to us 2.5 million years ago. That’s something to ponder! Binoc-
ulars provide a splendid view, revealing the elliptical shape of the galaxy. One thing to note is that the galaxy 
appears much larger than the Moon, about 3 degrees or 6 Moon diameters in size! Use a constellation app on 
your phone, or a star map to locate a prominent pattern of stars known as “The Great Square”, which will be 
found above Saturn. These are the brightest stars of Pegasus, “the flying horse”.  The constellation of Androm-
eda will be seen as two rows of stars radiating from the upper left star of the square. Using this as your starting 
point, look along the upper rows of stars, counting out to the third star. Then, just above that star, you will 
notice a fainter star, and just above that one you should be able to see a faint smudge of light – you have now 
found the Andromeda Galaxy. If you own a pair of binoculars or a small telescope, be sure to take a look – it’s 
a wonderful sight.
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Venus and Mercury are moving in two different directions at the moment. Venus is on the far side of its orbit, 
moving eastward towards the Sun each day, soon to be lost from our view. Venus will pass behind the Sun in 
early January, and will then gradually come back into view, as an “Evening Star” in February of next year.

Mercury however, is on the near side of its orbit to us, and moving westward, away from the Sun. While it 
will be very challenging to spot on November 25th, each morning thereafter it will be a little higher above the 
horizon, and easier to see, reaching its peak distance from the Sun on December 6th.  Viewed in a telescope, 
Mercury starts off appearing as a crescent phase on November 25th, and changing to a bit more than a half 
phase on December 6th. Venus on the other hand, appears as a nearly full phase during this time. 

Clear Skies,

Bob Horton

Finally, I have an observing challenge for you to try at the end of the month – looking for the planet Mercury.
The inner planets of our solar system, Mercury and Venus, can be seen throughout the year, alternating as “eve-
ning or morning stars” as they orbit the Sun.

This month begins with brilliant Venus visible low in the eastern sky, about 45 minutes before sunrise. The planet 
is on the far side of its orbital path around the Sun, and each morning it will be seen closer to the horizon, even-
tually passing out of our view and into the Sun’s glare by the end of the month. 

Mercury is quite an elusive planet, and only visible several times a year for just brief periods of time. This is be-
cause Mercury, the closest of the planets to the Sun, never ventures more than 28 degrees from the Sun, spending 
much of its time in the solar glare, lost from our view. But Mercury is a speed demon, orbiting the Sun in only 88 
days, at an amazing speed of 29 miles per second, the fastest of all the planets.  Near the end of November, this 
little planet will become visible at dawn. Mercury is closest to the Sun on the 20th, but on the 25th, it is starting 
to emerge into view, and pairing up with Venus, both very low in the eastern sky just 30 minutes before sunrise. 
You will need an unobstructed eastern horizon to see this. While Venus remains bright, Mercury is much fainter, 
and you will need binoculars to see Mercury in the bright dawn sky.
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Be sure to mark your calendar for one of the best meteor showers of the year, the Geminids, which peaks 
throughout the night of December 13th into the morning of the 14th. An early morning rising of a waning 
crescent Moon will not present much interference in observing this meteor shower, which produces upwards 
of 100 “shooting stars” per hour. You can begin watching the meteor shower as early as 9pm on the 13th, and 
continuing until dawn on the 14th. The Geminids are known for producing bright fireballs, with colors rang-
ing from yellow, green, and even reddish. Find a good, open view of the sky, away from bothersome lights. 
Dress warmly, and relax in a reclining chair to enjoy the show above. A mug of hot chocolate is a definite plus! 

The winter constellations rise in the east around 9pm in mid-December. The radiant point of the 
Geminids is just above the star Castor, in Gemini.  Image created using Stellarium.
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Planets this month: 

Saturn is well placed for viewing throughout December, seen high above the southern horizon, early in the evening. 
The crescent moon will be seen just to the upper right of Saturn on Dec 26. The rings still appear nearly edge-on. 

Early this month is also a good time to spot the planet Mercury at dawn. During the first week of December, 
look for Mercury, half an hour before sunrise.  On the morning of December 6, Mercury will be at its greatest 
distance from the glare of the Sun, placing it about 10 degrees above the southeast horizon. After that, it will 
appear closer to the horizon each day, soon to once again be lost in the Sun’s glare. If you miss this viewing op-
portunity, or you are just not a morning person, you will only need to wait until Mercury speeds about the Sun, 
and comes into an evening view, soon after sunset in February.

Brilliant Jupiter rises around 7:30pm on Dec 1st. By the end of the month, it will rise about an hour and 20 
minutes earlier. The waning gibbous Moon is above Jupiter on Dec 6th. If you have a telescope, the best time to 
observe Jupiter will be later at night, when it is higher in the sky, and less prone to atmospheric blurring, com-
pared to trying to view the planet closer to the horizon. 

Using a telescope to observe The Great Red Spot, and wonderful cloud belts on Jupiter is always a treat. I es-
pecially enjoy the times when the four largest Galilean moons pass in front of Jupiter, and cast a shadow of the 
moon on the cloud tops of the planet. While there are a number of these events in December, I have purposely 
excluded the ones when Jupiter would be too low in the sky for a good view. Here are the best viewing oppor-
tunities:
 
Dec 13th: (The night of the Geminids!) A shadow transit of Io can be seen as a black dot, crossing the disk of 
Jupiter from 8:45pm until 10:57pm. The Red Spot will also be visible. Later that night, around 2:30 am on the 
14th, the inky black shadow of Europa appears on Jupiter’s eastern limb, beginning its passage across the planet, 
and ending at 5:20 am.

Dec 24th, Christmas Eve, the shadow of Europa will be seen crossing Jupiter from 6:30pm until about 9:15pm.

Dec 29th: Io’s shadow will be seen, starting around 7pm, and lasting until just after 9pm.

Featured Constellation for December is Taurus, The Bull.

Mercury will be seen 
at its best around 
6am on the morning 
of December 6, 2025. 
                                                   
Image created using 

Stellarium. 
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This is a beautiful region of the sky well worth exploring with binoculars, and the circles drawn on the accom-
panying photograph represent the typical field of view using 10x binoculars. Taurus has two prominent open 
star clusters that we will explore – The Hyades and the Pleiades.

The most prominent part of Taurus, The Bull, is the V-shaped asterism of stars, The Hyades, which is the near-
est open star cluster to us, at a distance of 153 light years away. The age of this cluster is estimated to be 625 
million years old. 

The five brightest stars of the Hyades have consumed the hydrogen fuel and evolved into giant stars. Interest-
ingly, Aldebaran, the brightest star of Taurus, and shining so prominently within the Hyades, is actually not 
related to the cluster at all, and is in fact much closer to us - only 65 light years away. Aldebaran, having con-
sumed most of its hydrogen, is an orange-red giant star, having expanded in size to approximately 45 times that 
of our Sun, and about 440 times more luminous. So, while Aldebaran is not an actual member of the Hyades, 
its presence certainly adds to the beauty of this star cluster. 

Take a moment to compare the color of Aldebaran with the 2nd brightest star of the constellation, Elnath, 
which appears blue-white in color. Elnath is a giant B-type star, 700 times more luminous than our Sun, and 
about 130 light years away. In Arabic, Elnath means “the butting”, as this star represents the tip of one of the 
horns of Taurus, The Bull. 

Within the Hydes is a naked eye double star, Theta Tauri, its components separated by 5.6 arc-minutes.  By 
comparison, the well-known, naked eye double star, Alcor and Mizar, in the handle of the Big Dipper, has more 
than twice the separation at 11.8 arc-minutes, so it might be an observing challenge for some people to resolve 
Theta Tauri without the help of binoculars.  Give it a try. 
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Theta shines at magnitude +3.4, and the contrasting blue-white and yellow colors of these two stars should 
be obvious using binoculars. The brighter of the two is a giant A type star, 157 light years distant. The slighter 
fainter companion is a giant, orange K type star, 152 light years away.  

Theta Tauri is an optical double star, not a true binary, as the stars are separated from each by a great distance, 
and it’s only their alignment to us that pairs them up.  However, both of these stars do have spectroscopic 
companion stars orbiting them, but those stars can only be detected by means of spectroscopy, being too close 
together to be detected by normal visual means. 

The Pleiades is a beautiful star cluster, sort of looking like a miniature version of The Little Dipper, and some-
times mistaken as such by novice stargazers. Known to many as The Seven Sisters, The Pleiades is also known 
in Japan as “Subaru”, meaning “gathered together”. Binoculars and small telescopes provide a wonderful view. 

This open star cluster is more distant from us compared to the Hyades, being about 448 light years away. The 
Pleiades consist of young B-type stars, shining blue-white in color, and likely formed within the last 100 million 
years.  The delicate, gossamer-like reflection nebulae surrounding the brightest stars can be seen in larger tele-
scopes, and were once thought to be leftover material from their formation, but are now considered likely to be 
an unrelated dust cloud in through which the stars are currently passing.  
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The Soda Wars
by Francine Jackson

Here on Earth, we are bombarded with commercials as to which soda is better, Coke or Pepsi. But, in the 1980s, 
that discussion was an actual “war” as to which of the two would be the “official cola” aboard the Space Shuttle.

A big problem with food in space was how to send up better-tasting meals aboard, as the normal freeze-dried 
and similar foodstuff was just getting very tiresome; also, it was decided astronauts should drink more while 
in space, but doing so without any major refrigeration seemed very unlikely. And, then, Coca-Cola contacted 
NASA, asking if they might try to help.

In 1984, Coke’s president stated the company was working with NASA to attempt to place vending machines on 
future spacecraft. This caught the eye of PepsiCo, who believed that they also should be eligible to try.

For both companies, though, there were many technical problems with sending soda into space: First, the 
container. An astronaut’s normal juice or water is housed in a pouch, unsuitable for a carbonated bev-
erage. Soda must be in a more rigid package, which now added weight. Plus, that package needed a 
valve for drinking, as the liquid could not be able to be released into the crew cabin. The research 
for both companies was very expensive, and their “bottles” were both out of this world. In 
fact, to the astronauts, the Pepsi container resembled a shaving cream can.

It was on STS-51F (Challenger, July 29 – August 6, 1985) that the two colas reached 
orbit. The astronauts, after their regular duties, went for the soda. Of course, it was 
warm, but the drinkers did take the time for the experiment, eventually enjoy-
ing more their squirting tiny balls of soda and watching them spin than ac-
tually drinking. There was also a slight problem that hadn’t been thought 
about on Earth: In space, the soda gas can’t leave the stomach, causing 
very uncomfortable “wet burps,” a condition that NASA made sure 
the astronauts didn’t disclose.

On coming back home, it appeared the news media hadn’t 
made a very big sensation about the competition, and, 
since this shuttle experiment over 40 years ago, car-
bonated beverages have never been placed on any 
spacecraft again.
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No Camera Tracker? 
- No Problem!
Alexander Lombardi

I have long admired the night sky, but until recently I had little personal experience exploring it. That 
changed when I began my new role as Laboratory Physicist in Brown’s Physics Department. One of the 
great privileges of this job is working with Bob Horton, who manages our astronomy labs and has a re-
markable depth of knowledge in observational astronomy and astrophotography. Along with encourage-
ment and advice from Bob and from Mahmoud Hallak, one of our teaching assistants, I was inspired to 
try my own hand at photographing the sky.

I didn’t own any gear, but I happened to have access to a ten-year-old Canon 7D Mark II DSLR camera, a 
few lenses, and a tripod that I had borrowed from my cousin for a lab experiment. With their guidance, 
and with the help of countless YouTube tutorials (especially “Nebula Photos”), I decided to see what was 
possible.
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On July 21, I set up in my backyard in Walpole, MA under the small window of sky between the trees. 
Using the Stellarium app, I identified bright guide stars like Vega and Deneb and started experimenting 
with short exposures. My first results were encouraging, since I could see hints of the Milky Way, but the 
stars were streaked, the framing was poor, and I didn’t collect enough data to show much detail. Still, I 
was hooked. For the next several weeks, I went out on every clear night, learning more each time by trying 
different lenses, refining my focus, adjusting camera settings, and teaching myself the art of image stack-
ing and processing.

The photo of M31, the Andromeda Galaxy, shown here is the culmination of that month of learning. I 
captured it on August 15 using a 105 mm f/4 lens and took 3,332 individual exposures, each just one sec-
ond long at ISO 3200, amounting to 55.5 minutes of total exposure time. I also collected dark, flat, and 
bias calibration frames. Because I wasn’t using a tracking mount, I had to adjust the tripod every 10 to 15 
minutes to keep the galaxy in view. By the end of two hours outside, I had over 90 GB of data.

Image processing was another adventure. I used the free software Siril to stack and calibrate the images, a 
process that took nearly 20 hours of computing time, before finishing the stretching and color balancing 
in Photoshop. It took three attempts in Photoshop before I arrived at a result I was happy with, and when 
Andromeda’s spiral arms finally emerged on my screen, it felt like a personal discovery.

I have a background in optics for microscopy, but before this I had virtually no experience with astrono-
my, cameras, or imaging software. This project taught me that the sky is generous to anyone willing to be 
patient. With nothing more than a camera, a tripod, and some curiosity, you can invite the universe into 
your backyard.
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