
observational astronomy to familiarize herself with viewing 
techniques. On nights when Wei and Haynes are scheduled to 
control Arecibo, they conduct their observations in a Space
Sciences computer lab from midnight to 6:00 A.M.

Professor Haynes describes how she and Wei remotely view the
galaxies: "Radio astronomy is kind of like operating a camera or a
radio. We start taking data and stop taking data, and we have to
tune the radio dial to some frequency. Most of the process is setting
up electronic equipment and controlling it, and we do all that with
a bunch of computer screens. After we observe for a while, we
have to decide, have we observed this part of the sky enough?
Should we keep looking, or move on?" Wei's goal this semester is 
to become adept at making observations so that she can accompany
Haynes and other EGG members on their anticipated trip to
Arecibo in February 2004.

Kelley Hess and Professor Haynes are working to synthesize informa-
tion from the Sloan Digital Sky Survey, a recently released database
that contains pictures and other information about galaxies. Haynes
has not used the database before, so she and Hess are learning how
to manipulate it together. In the words of Haynes, she and Hess are
currently "in scavenger hunt mode" trying to find data from the 
survey that is pertinent to their endeavor to decipher the mass-
luminosity relationship. In addition to examining the survey, Hess 
is studying computer-programming languages used in the space 
sciences. She wants to start writing programs of her own that will
help further the progress of the project.
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With the wealth of Cornell's
resources, it is easy for students 
to become so "wrapped up" in 
academic and extracurricular 
activities that they forget about 
life beyond the university. Yet, 
two astronomy students are proving, 
literally and figuratively, that it is
possible for students to have their
heads in the clouds and their feet
planted firmly on the ground. With
the guidance of Professor Martha P.
Haynes, Astronomy, Lisa Wei '04
and Kelley Hess '05 are exploring
the universe as well as the sphere
of space sciences careers.

Cornell's Galaxies Project, funded
by the National Science Foundation,
attempts to answer age-old questions

about galaxies. The project aims to understand the relationship
between the mass and the brightness, or luminosity, of galaxies
both near and far. It seeks to find out whether the relationship
between mass and luminosity was the same in the past as it is
today. Professor Haynes, Wei, and Hess are members of the Cornell
ExtraGalactic Group (EGG), an association of space sciences 
professors, graduate students, and undergrads, collaborating with
the Galaxies Project.

Observation of galaxies is essential in probing the questions posed
by the Galaxies Project. Since it is impossible to weigh a galaxy, its
mass must be measured through observations made at optical and
radio wavelengths. Scholars working on the project study their 
subjects via the Cornell-operated Arecibo Observatory, located in
Puerto Rico. In Ithaca, they can control Arecibo's telescope remotely
with computers in the Space Sciences Building on Cornell's campus;
the Galaxies Project secured remote observation time for the fall
and spring for investigating the mass-luminosity relationship.

Lisa Wei is learning how to remotely control Arecibo's telescope
and make radio observations of the galaxies. She takes a graduate-
level course in radio astronomy and a senior lab course in 

Trying to Understand the Relationship between 
Mass and Luminosity of Galaxies

"WRAPPED UP" IN THE GALAXIES

Martha Haynes (far left), 
professor of Astronomy, and
Lisa Wei '04 (near left) and
Kelley Hess '05 (near right),
undergraduate researchers,
explain their EGG research to
Sheila Marikar '05 (far right).
Lisa Wei is learning how to
remotely control Arecibo's
telescope and make radio
observations of the galaxies.
Kelley Hess is helping to
synthesize information from
the Sloan Digital Sky Survey.
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Cornell's Galaxies Project, funded by the

National Science Foundation, attempts to

answer age-old questions about galaxies, such

as the relationship between the mass and the

brightness, or luminosity, of galaxies both

near and far and whether the relationship

between mass and luminosity was the same in

the past as it is today.
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Wei and Hess followed different paths before arriving at the Galaxies
Project. For Wei, studying the space sciences was never a question.
She met Professor Haynes during her first weekend at Cornell and
started learning about computer programs used in the space sciences
soon after the semester began. While Wei is a seasoned undergrad-
uate researcher, this is Hess's first semester working independently
with an astronomy professor. Hess did not always know that she
wanted to pursue the space sciences, but after taking a few astronomy
courses at Cornell, she realized that it was the right discipline for her.

The undergraduate researchers take pride in the work they do with
Haynes. Hess, who plays varsity soccer in addition to contributing
to the Galaxies Project, is pleased that she "got the guts" to sign up
with a research project with Professor Haynes. Wei likes that research
is more "real life" than lab courses and enjoys partaking in the
research activities of Cornell. Both students view undergraduate
research as an opportunity to get involved in the kind of work they
eventually want to pursue in their careers. Hess plans to pursue a
graduate degree in astronomy. Wei also wants to study the space
sciences at the graduate level and wants to work on galaxy-related
research in the future. Wei elaborates on her career hopes, "It would
be really, really great to be a professor—it's definitely a possible
career. But right now, I'm a lot more interested in radio astronomy
and galaxy research than I am in teaching."

Working on the Galaxies Project with Wei and Hess, Haynes
reflects on her own career as an astronomer. She did research at
Arecibo while pursuing her undergraduate degree in astronomy
and is eager to give her assistants the opportunity to experience
the observatory. While Haynes serves as a mentor to Wei and Hess,
she thinks of them as her colleagues. She emphasizes that though
her Ph.D. allows her to understand technical details that escape
undergraduates, for the most part, she and the young researchers
are on the same level: "I need to do the work that they're doing,
and it's great if they help me. I'm learning some of this work for
the first time. They're going to learn along with me; we will all do
this experiment." Haynes sees emerging young astronomers in her
assistants, "I look at Kelley and Lisa as me, thirty years ago—you
have to start somewhere."

Sheila Yasmin Marikar '05

For more information:

Kelley Hess '05, kmh43@cornell.edu
Lisa Wei '04, hw54@cornell.edu
Martha P. Haynes, haynes@astro.cornell.edu

"Radio astronomy is kind of

like operating a camera or a

radio. We start taking data and

stop taking data, and we have

to tune the radio dial to some

frequency. Most of the process

is setting up electronic equip-

ment and controlling it, and we

do all that with a bunch of

computer screens."


