
Astronomy Labs at Williams College

Williamstown, Massachusetts



Stuart Vogel (Williams College ‘75)
at the 1973 total solar eclipse in Kenya

Observational labs: we have always involved our students in contemporary research projects



Astronomy Survey Courses

• ASTR 101: From Suns to Black Holes (yearly)

• ASTR 102: Our Solar System and Others 
(alternate years)

• ASTR 104: The Milky Way Galaxy and the 
Universe Beyond (alternate years)

taught by Jay Pasachoff
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textbook: The Cosmos: Astronomy in the New Millennium, 4th ed.
by Jay Pasachoff and Alex Filippenko, http://thecosmos4.com



ASTR 101 labs

• Lab I Optics and Spectra T,W 9/29, 30

• Lab II The Virtual Sky T,W 10/6, 7

• Lab III  Spectral Classification T,W 10/27, 28

• Lab IV  Binary Stars T,W 11/3, 4

• Lab V After the Supernova T,W 12/1, 2

taught by Dr. Steven Souza



ASTR 102 labs

• Lab I The Virtual Sky 2/25, 26

(Starry Night software) 

• Lab II Lunar Samples 3/10, 12 

• Lab III Transit of Venus 3/18, 19

• Lab IV Moons of Jupiter 4/15, 16

• Lab V Comets & Asteroids 5/6, 7



ASTR 102 lab

labs are written and administered by Dr Steven Souza, Senior Lecturer
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ASTR 104 labs

• Lab I Distances in Astronomy T,W 2/17, 18

• Lab II The Virtual Sky T,W 2/24, 25

• Lab III Hubble's Law and the Expansion of the 
Universe   T,W 3/17, 18

• Lab IV Galaxies, Active Galaxies and Quasars
T,W 4/14, 15

• Lab V Exploring Dark Matter T,W 5/5, 5/6
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For ASTR 101, 102, 104

• Observing sessions will include use of the 24-inch 
telescope and other telescopes for nighttime 
observations of stars, star clusters, planets and their 
moons, nebulae, and galaxies, as well as use of other 
telescopes for daytime observations of the Sun.



For ASTR 101, 102, 104



Observing-Lab Facilities at Williams College

• a 24-inch Cassegrain telescope (manufactured by DFM Engineering, 
Inc.) equipped with a 3056 x 3056 pixel CCD main imaging camera 
(Apogee, Inc.) and a wide range of optical filters

• a recently-overhauled Optomechanics Model 10 spectrograph with 
a 120 x 2048 pixel CCD camera (Apogee, Inc.)

• a remotely-operated 4-inch Stellarvue apochromatic refractor and 
color CCD camera for wide-field imaging

• a 6-inch Meade apochromatic refractor for visual observing and 
planetary imaging.

• Additional instruments include a Lunt LS60T H-alpha telescope for 
viewing the Sun, 3- and 8-inch aperture Celestron telescopes, and a 
direct-view solar spectroscope. We also maintain a network of 
Apple computers to support observing, and other instructional and 
research needs.



Evening observing program

labs are written and administered by Dr Steven Souza, Senior Lecturer



Pre-major course
ASTR 111 Introduction to Astrophysics

How do stars work? This course answers that question from start to finish! In 
this course we undertake a survey of some of the main ideas in modern 
astrophysics, with an emphasis on the observed properties and evolution of 
stars; ASTR 111 is the first course in the Astrophysics and Astronomy major 
sequences. It is also appropriate for students planning to major in one of the 
other sciences or mathematics, and for others who would like a quantitative 
introduction that emphasizes the relationship of contemporary physics to 
astronomy. 

Topics include radiation laws and stellar spectra, astronomical 
instrumentation, physical characteristics of the Sun and other stars, star 
formation and evolution, nucleosynthesis, white dwarfs and planetary 
nebulae, pulsars and neutron stars, supernovae, relativity, and black holes 
(including a discussion of the first reported detection of gravitational waves, 
generated during the merging of two massive stellar black holes more than a 
billion light-years away).

taught by Prof. Karen Kwitter
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ASTR 211 Astronomical Observing and Data Analysis

• This course will introduce techniques for obtaining and 
analyzing astronomical data. We will begin by learning 
about practical observation planning and move on to 
discussion of CCD detectors, signal statistics, digital data 
reduction, and image processing. We will make use of data 
we obtain with our 24-inch telescope, as well as data from 
other optical ground-based observatories and archives. We 
also learn about and work with data from space-based non-
optical observatories such as the Chandra X-Ray 
Observatory and the Spitzer Space Telescope (infrared).

taught by Karen Kwitter

http://catalog.williams.edu/catalog.php?strm=1161&subj=ASTR&cn=211&sctn= &crsid=010589


ASTR 211 Astronomical Observing and Data Analysis

http://catalog.williams.edu/catalog.php?strm=1161&subj=ASTR&cn=211&sctn= &crsid=010589


Keck Northeast Astronomy Consortium

virtual department with about 25 faculty members
summer research for students at each other’s colleges
fall student research symposium
Keck Foundation funds superseded by current NSF RUI

Williams, Wesleyan, Middlebury, Colgate, Vassar, Wellesley, Haverford/Bryn Mawr, Swarthmore 



Keck Northeast Astronomy Consortium

a distinguished alumna of our summer-research program
at Williams College on the KNAC exchange:
Mansi Kasliwal

Williams, Wesleyan, Middlebury, Colgate, Vassar, Wellesley, Haverford/Bryn Mawr, Swarthmore 



Participants in the 2015 KNAC Student Research Symposium, held at Williams College





https://sites.williams.edu/scientephic/news/williams-hosts-
astronomy-symposium/ - more-420

• Williams students presented on the following topics:
• Tim Nagle-McNaughton and MeiLu McDermott: “Photoionization Models of 

Planetary Nebula in Outer Regions of M31”
• Marcus Hughes: “Searching for Circumbinary Planets in K2 Data”
• Tina Seeger: “Developing a Methodology to Classify Io’s Mountains by 

Morphology”
• Hallee Wong: “Short Term Variability in the Open Cluster NGC 1960”
• Allison Carter: “Precise Measurement of the Stark Shift in the Indium 6P½ State 

Using Two-Step Laser Spectroscopy”
• Becky Durst: “Observation of the 2015 Occultation of Pluto”
• Anneliese Rilinger: “It’s A Tight Squeeze: Reducing Noise Levels of Quantum 

Correlated Squeezed Light”
• Sarah Stevenson : “Second Harmonic Generation and Magnetic Contrast versus 

Laser Intensity for Materials of interest in Spin Hall Effect Spin Current 
Generation”

• Emily Stump: “Infrared SED Decomposition of Active Galactic Nuclei”

https://sites.williams.edu/scientephic/news/williams-hosts-astronomy-symposium/#more-420
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Sky & Telescope Lab LE-10
Jay M. Pasachoff and Ronald Goebel
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http://web.williams.edu/Astronomy/research/PN/nebulae/

http://web.williams.edu/Astronomy/research/PN/nebulae/


oldest extant astronomical observatory in the United States;
built by Prof. Albert Hopkins and his students, 1836-8





Zeiss ZKP3/B Planetarium, installed 2006

shows are given by undergraduate teaching assistants: weekly + school and other groups



Alvan Clark’s first telescope (1851)
7” refractor



Repsold Meridian Transit
brought from London by Prof. Hopkins in 1834



Junior/Senior Independent/Thesis Work

• Often done in the field

• Prof Kwitter: planetary nebula spectra

interstellar medium course: [O III], Ha, other filters
https://sites.williams.edu/scientephic/research/the-space-between-the-
stars-astronomy-students-study-interstellar-medium/ - more-595

• Prof Pasachoff: solar eclipses, transits of Venus and 
Mercury, occultations by Pluto

http://totalsolareclipse.org, transitofvenus.info, stellaroccultations.info

• Dr Souza: variable stars and clusters

• Visiting Prof Demianski: cosmology

• Geosciences colleague Prof Ronadh Cox: Mars, Io

https://sites.williams.edu/scientephic/research/the-space-between-the-stars-astronomy-students-study-interstellar-medium/#more-595
http://totalsolareclipse.org


2013 total solar eclipse, observed from Gabon

© Jay Pasachoff, Allen Davis, Vojtech Rusin © 2014 Miloslav Druckmüller



2012 annular solar eclipse from the VLA

Including all the students from my Solar Physics course



• file:///.file/id=6571367.1097597

To be observed with our students and others from Salem, Oregon, with grants 
from the Atmospheric and Geospace Sciences Division of the NSF and the 
Committee for Research and Exploration of the National Geographic Society



transit of Mercury, May 9, 2016

Questar images by Jay Pasachoff and Glenn Schneider; reprocessed by GS



transit of Mercury, May 9, 2016

Big Bear Solar Observatory
1.6-m New Solar Telescope



transit of Mercury, May 9, 2016

BBSO/NJIT, Jay Pasachoff, Glenn Schneider, Dale Gary, Bin Chen



For The Physics Teacher

Using the 2016 transit of Mercury to find the distance to the Sun
Jay M. Pasachoff, Williams College and Caltech, Pasadena, CA

Bernd Gährken, Bavarian Public Observatory, Munich, Germany
Glenn Schneider, Steward Observatory, The University of Arizona, Tucson, AZ





We are happy to collaborate with ZTF’s educational program
through Bryan Penprase.

Here is the group at Big Bear Solar Observatory in June.



Astronomy Labs at Williams College

Jay Pasachoff

eclipse@williams.edu

jmp@caltech.edu
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