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nasa’s goddard space fl ight center
A broad guiding agreement between the university and NASA’s 

Goddard Space Flight Center (GSFC) promotes collaboration by provid-

ing greater access to the personnel and the facilities of each institution 

and allowing easier identifi cation, development and implementation 

of future partnerships. The pre-eminent joint activities that will come 

from the venture include space-based science, engineering research 

and development, biosciences, earth sciences and education. 

“The new direction that the space agency has undertaken requires 

promoting and implementing revolutionary initiatives in science and 

engineering,” says GSFC Director Rob Strain. “Developing cutting-edge 

technologies will require interdisciplinary participation at the highest 

caliber of personnel. Our partnership with the University of Maryland 

will help Goddard attract and retain scientifi c and engineering talent, 

including graduate students and postdoctoral research associates as 

well as full-time scientists and engineers.” (See related story, p. 7.)

national cancer institute 

A new agreement with the National Cancer Institute (NCI), a part 

of the National Institutes of Health, establishes the Collaborative 

 (Continue reading on page 16)

New Partnerships
Boost Research Efforts
Three recently announced partnerships promise to boost research 
opportunities for faculty and students and support current work 
across many areas of the university. “All of these partnerships 
draw on the broad spectrum of research taking place across 
traditional disciplines and departments within our college and 
the university,” says CMPS Dean Steve Halperin. “Both federal 
agencies and corporations are recognizing the benefi ts of aligning 
their resources with the talent and expertise we have to offer.”

FOCUSING ON THE FINAL FRONTIER
CMPS space researchers are recognized worldwide for work that has signifi cantly 

added to the body of knowledge on the cosmos—even as it has raised more ques-

tions. Astronomy Chair Stuart Vogel credits the stellar reputation of CMPS to the 

quality of its researchers. Learn more about how CMPS scientists are turning to a 

host of high-tech telescopes and sophisticated instrumentation to help them con-

duct research that’s truly out of this world. (See related story, p.4) 
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 from the
 dean

It is a pleasure to greet you at the beginning of what 

promises to be a highly successful year for CMPS. This 

issue highlights the remarkable contributions our faculty 

and students are making as they probe the secrets of the 

universe. From the discovery of a huge ring around Saturn 

to understanding the physics of black holes, advances 

made in our college rank with the best in the world. 

Research at this level is usually a team effort with partners 

outside the university. For many decades NASA’s Goddard 

Space Flight Center (just down the road) has been a princi-

pal partner with CMPS in both earth and space science. 

This year we took that collaboration to a new level with 

the signing of a Memorandum of Understanding establish-

ing the Joint Space-Science Institute (JSI) between CMPS 

and the Space and Exploration Directorate at Goddard. 

CMPS and Maryland bring complementary strengths to 

the JSI: Look for more exciting science to occur as a result! 

(See related story, p.7)

I am also happy to report that despite the serious fi scal 

problems we all face, the college continues its steady 

upward progress. We have not grown in size, but over the 

last year our faculty successfully competed for research 

awards totaling over $150 million. Ten years ago that 

number was only $60 million. Our U.S. News & World 

Report rankings this spring place our major disciplines 

among the top 10 public universities in the country, 

along with Berkeley, Illinois, Michigan, Texas, UCLA and 

Wisconsin. Through a careful realignment of resources, 

we have been able to meet a sequence of budget reduc-

tions while recruiting 12 faculty members, all of star 

caliber. Appointments have been made in Astronomy, 

Computer Science, Earth System Science, Pure and 

Applied Mathematics and Physics, each in a subfi eld of 

the highest strategic importance.

The economic downturn has, however, brought real 

hardship to our undergraduate students. Your gifts for 

student, need-based scholarships are crucially important 

at this time, especially as our scholarship endowments 

continue to generate less revenue. For this reason, I 

have been using undesignated gifts to replace lost 

endowment income so that the support donors intended 

to provide continues unaffected. Any additional support 

you can provide will be particularly welcome.

As we look to the future, a truly exciting development 

stands on the horizon. The university is considering the 

possibility of integrating our college with the College 

of Chemical and Life Sciences (CLFS). The traditional 

boundaries dividing classical disciplines in the sciences 

are rapidly blurring. We have already created graduate 

programs in chemical physics and biophysics and a bio-

informatics center, all with faculty from both colleges. 

The new alliance between the University of Maryland 

and the National Cancer Institute (see related story, 

p. 1) offers opportunities for collaborations between 

researchers in cell biology, physics, mathematics and 

computer science. The Maryland Pathogen Research 

Institute in CLFS is building collaborations with CMPS 

faculty. If the university does integrate our colleges, we 

will be able to rapidly accelerate these collective efforts, 

develop new ones and more easily act strategically to 

remain at the forefront of new science.

I believe this step is crucial to keep Maryland at the edge 

of science discovery, and that it will, over time, lead to the 

creation of new programs for undergraduates that draw 

on the current strengths of both colleges. In order for 

us to move quickly if integration is approved, and at the 

request of Provost Nariman Farvardin, I have agreed to 

serve as CLFS interim dean effective July 1, following the 

conclusion of Dean Norma Allewell’s term. 

With best regards,

 Steve Halperin, Dean

Students Celebrate at May Commencement

Dear Colleagues, Students, Graduates and Friends,

CMPS is fi rmly 
enmeshed among 
global and U.S. 
higher education 
leaders, as refl ected in 
the current Academic 
Ranking of World 
Universities (ARWU).

World No. 19

Mathematics

World No. 17 

Physics

World No. 14 

Computer Science

Nearly 300 CMPS students received their degrees at May 2010 commencement 

ceremonies. Some 207 undergraduates received their bachelor’s degrees; 

31 master’s degrees were conferred; and 46 students received their doctoral 

degrees at the CMPS Commencement Ceremony on May 21. Ralph J. Cicerone, 

president of the National Science Academy and chair of the National Research 

Council, addressed CMPS students. Victoria Reggie Kennedy, widow of U.S. 

Sen. Edward Kennedy and attorney and advocate for women, children and fami-

lies, was the featured speaker for the University Commencement on May 20.
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alumni profi le

Charles Bennett: A Stellar Career
Long before the days of Skype, Facebook and 

e-mail, Charles Bennett, B.S. ’78, Physics and 

Astronomy, found an inexpensive way to con-

nect with people worldwide—ham radio. As a 

1960s middle schooler, he loved fi ddling with 

ham-radio electronics even more than chatting 

with people around the globe. When Bennett’s 

grandmother gave the teen a telescope, he 

soon found a second passion—stargazing. 

“When I heard about a career called radio 

astronomy, where you use radio equipment 

to listen to radio waves from across the sky, 

I knew it was for me,” recalls Bennett, a 

professor of physics and astronomy at the 

Johns Hopkins University. Eager to learn more 

about astronomy, in high school he pored 

over Isaac Asimov’s The Universe. Little did he 

know his early passions would lead to a career 

as one of the world’s premier radio astrono-

mers, famous for his work in determining the 

universe’s age and contents. 

mapping the skies
A 2010 inductee into the University of Maryland 

Alumni Association’s Hall of Fame, Bennett is 

best known for his groundbreaking cosmol-

ogy research. He spent the fi rst 20 years of his 

career at NASA’s Goddard Space Flight Center 

in Greenbelt, Md., where he led the develop-

ment of the Wilkinson Microwave Anisotropy 

Probe (WMAP) mission, which uncovered 

fundamental information about the universe’s 

formation, including its age, expansion rate, 

composition and density. In recognition of their 

contributions to science, Bennett and two of his 

WMAP colleagues have been awarded the 2010 

$1 million Shaw Prize for astronomy, referred to 

as the “Nobel Prize of the East.” 

Science magazine named WMAP the 2003 

“Breakthrough of the Year,” noting that “it ends 

a decades-long argument about the nature of 

the universe and confi rms that our cosmos is 

much, much stranger than we ever imagined.” 

WMAP provides evidence that the cosmos grew 

from subatomic size to astronomical scale in 

less time than it takes to blink an eye.

Launched in 2001, WMAP mapped the skies 

for minute temperature changes in cosmic 

microwave background radiation—the oldest 

light in the universe. “This radiation is like a 

fossil remnant of the early universe,” Bennett 

explains. Mapping the fl uctuations revealed 

something likened to a secret code that, 

when combined with the power of comput-

ers, allowed scientists to uncover hidden 

information about the universe. WMAP, which 

earned a spot in the Guinness Book of World 

Records for providing the most accurate date 

of the universe (13.73 billion years), astonished 

the scientifi c world with its precise fi ndings 

about the universe’s contents, determining that 

ordinary atoms comprise only 4.6 percent of 

the universe, dark matter accounts for 23.3 per-

cent, and a mysterious dark energy makes up 

the remaining 72.1 percent. WMAP continues to 

reveal new information about our cosmos, and 

this work topped 2009’s most cited scientifi c 

papers, according to Thomson Reuters’ Web of 

Knowledge research platform. 

WMAP built on Bennett’s earlier work at 

Goddard on the Cosmic Background Explorer 

(COBE) mission, a satellite using radio technol-

ogy to study the cosmic microwave background 

radiation. Launched in 1989, the COBE satellite 

found temperature fl uctuations of .0002 degree 

Kelvin in cosmic microwave background radia-

tion, verifying the Big Bang theory. These tem-

perature variations provide evidence of density 

fl uctuations in the early universe that allowed 

for the formation of galactic structures. 

 

terrapin roots
At the root of Bennett’s success is the solid 

grounding he received in one of the nation’s 

premier physics and astronomy programs at 

Maryland. His decision to pursue an under-

graduate degree at College Park, just miles 

from his home in Bethesda, was a “no-

brainer.” As luck would have it, Astronomy 

Professor Elske Smith visited Bennett’s high 

school on a recruiting mission and “imme-

diately took me under her wings,” Bennett 

recounts, noting that Smith continued as his 

advisor even as she rose through the adminis-

trative ranks at the university.

He credits Astronomy Professor Bill 

Erickson with giving him his fi rst research 

experience, sending him for hands-on work 

at Clark Lake Radio Observatory in Southern 

California. “This was my fi rst opportunity to 

do radio astronomy,” Bennett recalls fondly. 

“It was one of those lifetime greats—the fi rst 

time you do what you love and what you’ve 

been dreaming to do.” Back on campus, 

Erickson treated the undergraduate as a seri-

ous researcher, giving him an offi ce where 

he could concentrate on his work away from 

residence hall chatter. Bennett later earned his 

doctorate in physics from the Massachusetts 

Institute of Technology.

return to academia 
Bennett returned to his roots in academia 

when he joined Johns Hopkins in 2005. “I 

missed being at a university and being around 

students,” he says. “I also found myself getting 

rusty in areas of physics and astronomy that I 

didn’t use every day. By teaching those topics, 

it’s like getting a refresher course.” 

His WMAP research continues, and he is 

now also developing the National Science 

Foundation-funded Cosmology Large Angular 

Scale Surveyor (CLASS), a ground-based 

instrument that will further probe the cosmic 

microwave background. When completed in 

2015, CLASS will study the polarization of this 

radiation to uncover what happened in the 

world’s fi rst micro-moments. 

When he’s not busy unraveling the myster-

ies of the universe, Bennett enjoys spending 

time with his wife and two sons, ages 22 and 

16. Some days, he says, teaching a 16-year-

old to drive makes studying the origins of the 

universe seem simple!

Charles Bennett
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Galileo peered into the heavens with the fi rst telescope, unleashing a world of wonder 
and discovery. Today, CMPS space researchers continue that star-studded exploration 
with research that has signifi cantly added to the body of knowledge on the cosmos—
even as it has raised more questions. CMPS space research expertise is evidenced by 
the millions of dollars NASA invests each year to fund the college’s work. That crucial 
link to the nation’s space agency grew stronger this year with the creation of the Joint 
Space-Science Institute, a partnership of Astronomy and Physics and NASA’s Goddard 
Space Flight Center in Greenbelt, Md., that promises to harness the resources of two 
scientifi c giants to produce a premier institute for space research. (See sidebar on p. 7 
for more on this new collaboration.)

 CMPS space research taps the talents of both the Astronomy and Physics 
departments. “Research on the universe runs past the boundaries of physics and 
astronomy; collaboration is just natural,” says Physics Chair Drew Baden. Astronomy 
Chair Stuart Vogel agrees, noting “the new Physical Sciences Complex will bring physics 
and astronomy researchers together in one building and foster even greater interaction.” 

CMPS is recognized for its expertise in planetary astronomy, high-energy 
particle astrophysics, cosmic rays and black holes, to name just a few areas. Vogel 
credits the stellar reputation of CMPS to the quality of its researchers. “We’ve 
assembled a fabulous group of theorists,” says Vogel. “They interact and collaborate 
with Goddard’s experimentalists who are building space missions. This is a very 
complementary group of researchers.” 

Baden adds that Dean Steve Halperin’s leadership is key to the group’s success. 
“He keeps the bar high for excellence, while backing us up with support,” says Baden, 
pointing to Halperin’s efforts to recruit and retain top-notch researchers and his 
commitment to matching funds for research grants. Baden predicts the JSI “will open new 
avenues of research. About 95 percent of the mass/energy in the universe is mysterious. 
JSI will allow us to explore this mystery along with NASA-Goddard.”

 To make their discoveries, CMPS scientists turn to a host of high-tech telescopes and 
sophisticated instrumentation that allow them to see deep into the skies, using not only 
the visual spectrum but infrared light, radio waves, X-rays and gamma rays. Stationed 
everywhere, from satellites high above Earth to channels more than a mile below the 
South Pole, these cutting-edge technologies help CMPS faculty conduct research that’s 
truly out of this world.

CMPS RESEARCHERS 
EXPLORE THE COSMOS 

FOUR HUNDRED YEARS AGO



ABOVE: Artist rendering depicts diffuse ring. Saturn (shown enlarged 
in the circle to the right) is a mere dot at the center of the ring. 
ABOVE RIGHT: Two sets of observations over the North Pole 
separated by one quarter of a lunar day. Hydrogen is detected on 
both dates at all observable locations (>10°N). 
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UNKNOWN RING AROUND SATURN
CMPS space scientists like Astronomy Professor 

Doug Hamilton are changing our picture of the solar 

system. Last year, Hamilton and collaborators from 

the University of Virginia discovered an enormous 

outer ring of dust and ice surrounding Saturn. While 

every schoolchild knows about the rings nestled close 

to Saturn, Hamilton’s team was the fi rst to spot this 

ring lying in the outer reaches of Saturn’s gravitational 

fi eld. At 20 times the thickness of Saturn itself, how 

could such a huge ring go unnoticed? For starters, says 

Hamilton, “it’s a very tenuous dark ring made up of 

coal-black dust,” making it diffi cult to see with optical 

telescopes. Plus, an outer ring defi ed the accepted 

view of the solar system. “We’ve always said that rings 

are near planets,” says Hamilton, “and satellites and 

moons are further out.” 

Yet, an outer ring solves an unsettling phenomenon 

that puzzled astronomers for a century, according to 

Hamilton: Why is one of Saturn’s moons, Iapetus, black 

on one side and white on the other? “Astronomers 

have long suspected that another of Saturn’s outer 

moons, Phoebe, played a role in this riddle, perhaps as 

a source for the dark material that had impacted one 

side of Iapetus,” explains Hamilton, whose research 

is supported by NASA and the National Science 

Foundation (NSF). He theorized that dust and debris 

coming off Phoebe and other smaller satellites formed 

a huge outer ring. Hamilton’s team turned to NASA’s 

Spitzer Space Telescope, which used an infrared 

camera to scan Saturn’s skies for traces of the ring. “A 

100-second view with this excellent telescope was 

enough to bring this image out,” says Hamilton, who 

now suggests that Jupiter, Neptune and Uranus all 

have outer rings. “Every satellite should be producing 

a ring,” he says. “When we develop more sophisticated 

instruments, we’ll be able to spot them.”

WATER ON THE MOON
Even in outer space, success sometimes comes down 

to being in the right place at the right time. Just ask 

Astronomy Professor Michael A’Hearn and Senior 

Research Scientist Jessica Sunshine, who are part of a 

team of researchers that discovered water on the moon.

In early 2009, Sunshine was shocked when data 

she helped analyze from NASA’s Moon Mineralogy 

Mapper (M3) indicated a thin veneer of water over 

widespread regions of the moon. The state-of-the-art 

imaging spectrometer was designed to map the mineral 

composition across the lunar surface during India’s fi rst 

mission to the moon. When the data indicated surface 

water, “we didn’t believe our eyes,” says Sunshine. 

The fi nding defi ed the common scientifi c belief that if 

water even existed on the moon it would be confi ned 

to permanently shadowed craters in the moon’s polar 

regions. “We were very cautious about what we saw,” 

says Sunshine. “Because the spectrometer was brand 

new, we were afraid there was a calibration problem.”

Luckily, Sunshine knew of another instrument in 

the “neighborhood” that could be used for verifi cation. 

She proposed that the Deep Impact spacecraft look 

for evidence of water during its next pass by the moon 

on its way to study Comet Hartley 2. “I’ve long been a 

believer in opportunism in science,” says A’Hearn, who 

leads the current Deep Impact mission, now called the 

EPOXI mission, and whose research focuses on the 

composition of comets. “If we have an instrument that 

can do something interesting elsewhere, namely on the 

moon, let’s do it.” A’Hearn also led the original Deep 

Impact mission in 2005, which studied the interior of 

Comet Tempel 1. 

In June 2009, Deep Impact’s spectrometer confi rmed 

the fi nding of lunar water, and showed that water is 

everywhere on the moon. Most surprisingly, says 

Sunshine, the data revealed that the water level 

changes throughout the lunar day—a period of four 

Earth weeks. During the lunar morning, water is more 

abundant. The amount decreases at noon—the hottest 

part of the day—and increases again at evening. Lunar 

water also is more abundant near the cooler poles 

than at the equator, leading Sunshine to theorize that 

solar wind plays a role in the process. “The moon is 

considered dead by most people,” she notes, “so it’s 

exciting to think that a dynamic physical process occurs 

there every day.” 

A mere liter of water spread across an area the size 

of a football fi eld certainly won’t quench an astronaut, 

but it does increase the thirst for a better understanding 

of the process. “If we can better understand how this 

water is produced,” says Sunshine, “then perhaps it 

might be possible to someday learn how to make that 

process more effi cient.” 



CREAM Launch on December 16, 2004.
Photo courtesy of NASA and University of 
Maryland Cosmic Ray Physics Laboratory
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MYSTERIES OF COSMIC RAYS
CMPS researchers are unraveling the secrets behind 

mysterious cosmic rays that shower down on Earth. With 

energy levels up to 1,021 electron volts, these subatomic 

particles pack about a million times more energy than 

the particles in the most powerful manmade particle 

accelerator. “One single atomic nucleus at this level 

has more energy than the fastest baseball ever thrown,” 

says Physics Professor Eun-Suk Seo. Understanding 

these energy-rich particles can lead to a better 

understanding of the universe’s formation.

Seo uses balloons to fl y particle detectors above 

Antarctica to gather information about cosmic ray 

composition and origins. The 40-million-cubic-feet 

balloons—big enough to house 

a football stadium—are a far cry 

from the simple hot air balloon 

used in the 1912 discovery of 

cosmic rays. The balloons soar 

to 130,000 feet, where cosmic 

rays can be intercepted before 

they are affected by the Earth’s 

atmosphere. “By measuring these 

particles before they interact with 

the atmosphere, we can identify 

their composition,” says Seo. 

In a campus laboratory, Seo’s 

team tackled the challenge of 

building a detector large enough 

to measure the energy level of 

cosmic rays, yet light enough to 

be carried on a balloon. Today’s 

research balloons can handle 

payloads up to 6,000 pounds, 

which is still a light weight for the 

required instrumentation. Her 

NASA-supported Advanced Thin 

Ionization Calorimeter (ATIC) 

made science headlines in 2008 

when it discovered an unexpected 

surplus of cosmic ray high-energy 

electrons that appear to come 

from a previously unidentifi ed and 

relatively nearby cosmic source. 

Her next-generation detector 

CREAM (Cosmic Ray Energetics 

and Mass), also developed with 

NASA support, has fl own fi ve times 

since 2004 for a total of 156 days, 

the longest fl ight time for a single 

balloon project. 

At CREAM’s College Park 

control center, CMPS researchers, 

including undergraduates, monitor the fl ights around 

the clock. Antarctica’s constant daylight during summer 

means no day-to-night temperature fl uctuations and 

allows for long fl ights without shifting altitudes, which 

is a prerequisite for gathering pertinent data, according 

to Seo. She eagerly awaits the next advance in balloon 

technology, which will support fl ights up to 100 

consecutive days. 

As Seo’s balloons soar through the Antarctic skies, 

Physics Professors Kara Hoffman and Jordan Goodman 

and collaborators dig beneath the ice caps for clues to 

the origin of cosmic rays. In December, the international 

team of researchers expects to complete construction of 

its IceCube telescope, encompassing a cubic kilometer 

of polar ice. IceCube detects neutrinos, subatomic 

particles that can help track cosmic rays. 

While electrically charged cosmic rays bend and spin 

due to Earth’s magnetic fi eld—making their origins hard 

to detect—neutrinos travel the same path in straight 

lines from their sources because they lack electric 

charge. IceCube’s 5,000 photosensors can detect a 

blue light emitted by the nuclear reaction of a neutrino 

crashing into an ice atom. Seeing the reaction requires 

a large body of transparent material—just what Mother 

Nature provided at the South Pole. Later this year, in an 

international project led by the University of Maryland 

and the University of Wisconsin, researchers will break 

ground near the South Pole on the Askaryan Radio Array 

(ARA), which uses radio frequency to detect neutrinos. 

ARA covers 80 square kilometers, a much larger area than 

IceCube, because it seeks to detect neutrinos at 

the highest energies, which are much rarer. IceCube 

and ARA, both funded primarily by NSF, will work 

in concert to discover cosmic ray sources. Current 

hypotheses point to the origins of cosmic rays as the 

remnants of supernovae, active galactic nuclei associated 

with massive black holes, and gamma ray bursts 

emerging from the collapse of large stars. “Knowing 

where cosmic rays come from,” says Hoffman, “can give 

us clues to what’s accelerating these particles to mind-

boggling energy levels.”

Goodman, an IceCube collaborator, also uses another 

method to track cosmic rays. “We look for gamma rays 

that serve as surrogate messengers for cosmic rays,” 

explains Goodman. Gamma rays, the highest energy 

light particles, travel in straight paths and can originate 

from the same sources as cosmic rays. Goodman leads 

the High Altitude Water Cherenkov Experiment (HAWC), 

which will be the most powerful gamma-ray detector 

when completed in 2013. HAWC will consist of 300 

massive steel water tanks embedded with detectors 

in Mexico’s Sierra Negra Mountains. A joint Mexican-

U.S. collaboration, HAWC builds on the success of the 



CMPS AND GODDARD LAUNCH 
JOINT SPACE-SCIENCE INSTITUTE

CMPS and NASA’s Goddard Space Flight Center in Greenbelt, Md., 
joined forces this year to form the Joint Space-Science Institute (JSI), 
creating what promises to be a world-renowned institute for space 
research. The institute will pool the talents of CMPS physicists 
and astronomers with Goddard scientists who design and build 
multibillion-dollar space missions. “By working collaboratively 
we can do things that neither of us can do independently,” says 
CMPS Dean Steve Halperin. “Goddard is a huge asset for us, right 
in our back yard.”

While CMPS and Goddard share a long history of partnerships, 
JSI will provide a stronger framework to support these 
collaborations. “With JSI we’re building a common community of 
scientists from both institutions,” says Halperin. “As researchers 
talk and drink coffee together, new ideas will emerge.”

NASA’s Nicholas White, director of sciences and exploration, 
says “JSI will be a catalyst for new research ideas and programs.” 
The JSI fellows, a core group of the most active and productive 
scientists from Goddard and CMPS, will lead cutting-edge 
interdisciplinary research programs tailored to the needs and 
requirements of Goddard’s astrophysics missions. Currently, 13 
fellows have been selected from CMPS and fi ve from Goddard, 
with a research focus on high-energy astrophysics and black 
holes. In time, JSI expects to expand the number of fellows and 
research concentrations. 

To foster collaboration, Goddard fellows will spend three- to six-
month assignments on the University of Maryland campus working 
with CMPS researchers. “They’ll have a desk and a parking permit,” 
says White, which will ensure critical face time. “Past collaborations 
have been a one-way street, with Maryland scientists coming to 
Goddard,” notes White, who was frustrated that he never interacted 
with researchers on the College Park campus when he was stationed 
at Goddard as a Maryland research fellow in the 1970s.

JSI Director and Astronomy Professor Christopher Reynolds 
expects the institute to boost the college’s reputation in space 
science, attracting the best graduate and postdoctoral students. 

“JSI will become an important recruiting tool,” he says. 
Earlier this year, Goddard and the University of Maryland 

signed a Memorandum of Understanding, creating a framework 
for collaborations in several areas including space science, 
earth science, engineering, biosciences and information science 
and technology. The JSI is one of the fi rst new initiatives under 
the agreement.
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University of Maryland-led Milagro collaboration, which 

found evidence that pulsars from supernovae produce 

gamma rays. The Milagro Gamma-Ray Observatory, 

located at 8,600 feet in a pond near Los Alamos, New 

Mexico, mapped out the northern skies of our galaxy 

24/7, searching for gamma ray sources. At a higher 

altitude of 14,000 feet and a different arrangement, 

HAWC promises to be 15 times more powerful than 

Milagro. “HAWC can look further and deeper than 

Milagro, even at extragalactic objects,” says Goodman. 

Combined with its ability to constantly map the skies, 

HAWC’s powerful imaging capabilities could open doors 

to new discoveries, such as spotting gamma-ray bursts 

theorized to be sources of cosmic rays.

CLUES TO PLANET FORMATION
With the help of the world’s most powerful millimeter-

wave telescope, Astronomy Professor Lee Mundy probes 

the skies for clues about how stars and planets are 

formed. Only 15 years ago, scientists weren’t certain 

that planets existed outside our solar system; since 

then they’ve identifi ed more than 300 in the Milky 

Way Galaxy alone. Today, using the Combined Array 

for Research in Millimeter-wave Astronomy (CARMA), 

Mundy peers into the frigid world where stars and 

planets form. At only 10 degrees above absolute zero, 

stellar nurseries don’t emit any light, making them 

invisible to an optical telescope. They do, however, 

emit energy at radio wavelengths. CARMA, an array 

of 23 radio antennas in California’s Inyo Mountains, 

works at the edge of the radio spectrum at millimeter 

wavelengths, observing emissions from the dust-

shrouded environment where stars and planets are born. 

Funded by NSF and participating universities, CARMA is 

operated by a consortium of fi ve universities: Berkeley, 

Chicago, Illinois-Urbana, CalTech and Maryland.

Mundy studies the “early” stages of planet formation, 

the fi rst 10 million years or so, when a dusty disk around 

the star creates a place for planets to form. The disk’s 

micron-size dust particles grow into kilometer-size 

planetesimals that collide to form planets. “For any given 

system, we can get a snapshot of what happens at one 

point in time,” says Mundy. “I observe 20 to 30 systems, 

time-order them and piece together how planets are 

formed,” says Mundy, noting the work is part of the age-

old quest to fi nd other Earthlike planets. 

A pioneer in the fi eld of millimeter-wave astronomy, 

Mundy entered the fi eld 22 years ago using the nine-

antenna Berkeley-Illinois-Maryland Association (BIMA) 

array. In 2007, BIMA merged with a six-telescope array 

from CalTech creating CARMA; in 2009 another eight 

antennas from the University of Chicago were added. 

CARMA’s 23 dishes are connected electronically to 

synthesize a giant radio telescope with unprecedented 

resolution. Creating each image is a painstaking process, 

says Mundy, noting that CARMA makes its observations 

at three different millimeter wavelengths as well as in 

three different arrangements of the array, with total 

spacing ranging from four meters to two kilometers. 
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A CONUNDRUM ABOUT MISSING MATTER
While the U.S. government tallies its census of 

Americans, Astronomy Professor Stacy McGaugh is 

analyzing the results of an even broader census of the 

universe’s matter. Researchers previously found that 

ordinary baryonic matter—comprised of the elements 

from the periodic table—accounts for only about 17 

percent of the universe’s mass. The remaining 83 percent 

is a mysterious dark matter, whose existence is inferred 

largely from its gravitational pull.

While researching dimly lit galaxies, McGaugh 

stumbled across an unexpected fi nding: These galaxies 

had a higher ratio of dark matter to ordinary matter than 

the universe as a whole. The anomaly led McGaugh and 

an international team of scientists to conduct a wide-scale 

census of the universe’s matter to determine whether 

the universal ratio of ordinary to dark matter holds true 

for individual galaxies. The team looked at hundreds 

of galaxies, from the tiniest with a few thousand stars 

to the biggest clusters with trillions of stars. McGaugh 

found that individual galaxies have less ordinary baryonic 

matter to dark matter than does the universe as a whole. 

“In looking at smaller objects—individual galaxies and 

satellite galaxies—the normal matter content is steadily 

less,” notes McGaugh. Clusters of galaxies have 14 

percent of ordinary baryonic matter, just shy of the 

expected 17 percent. “By the time we reach the smallest 

dwarf galaxies,” he says, “the content of normal matter 

is only about 0.2 percent.” 

McGaugh’s fi nding raises more questions than it 

answers. For starters, he asks, “Where are all those 

missing baryons?” The results even confl ict with currently 

accepted theories about the universe’s formation. 

“There’s something very systematic going on here,” says 

McGaugh, “but we simply do not understand it yet.”

BLACK HOLES SHED LIGHT 
They may be the darkest regions in space, but black holes 

are shedding important light on basic scientifi c questions, 

thanks to the work of CMPS researchers. After 30 years 

with NASA’s Goddard Space Flight Center, Astronomy 

Professor Richard Mushotzky, a pioneering researcher 

on black holes, joined CMPS in Fall 2009. At Goddard, 

Mushotzky was involved with many experiments to study 

black holes and other astrophysical phenomena using, 

primarily, X-ray telescopes and detectors, many of which 

were developed by the Goddard group. 

Black holes have such a strong gravitational fi eld 

that not even light can escape. To get a glimpse into their 

properties, researchers use X-ray telescopes to study 

the surrounding extremely hot gases. Most recently, 

Mushotzky and collaborators used X-ray observations 

from NASA’s Swift satellite to answer a puzzling question: 

While most massive galaxies have massive black holes 

at their centers, why do only some galaxies have active 

nuclei that emit enormous amounts of energy from the 

black hole? Mushotzky’s team found that a signifi cant 

fraction of the galaxies hosting active nuclei pass close 

enough to merge. During that process, gas could be 

pushed into a black hole in the galaxy’s center, providing 

material for accretion and creating a quasar.

In 2006, fellow X-ray astronomer and Professor 

Christopher Reynolds made news with his team’s fi nding 

that black holes are the most fuel-effi cient “engines” in 

the universe. “If a car was as fuel-effi cient as these black 

holes, it could theoretically travel over a billion miles 

on a gallon of gas,” says Reynolds. Using observations 

from NASA’s Chandra X-ray satellite telescope, his team 

found that as matter falls toward a supermassive black 

hole, the hole releases enormous amounts of energy, 

producing immense jets of particles that erupt from it 

at nearly the speed of light. Today, Reynolds studies 

the spin of rotating black holes, which he predicts 

is the jets’ energy source. “The black hole acts like 

a giant fl ywheel,” theorizes Reynolds. “Its spin also 

tells you something about where the black hole came 

from,” he says. “It’s a memory of how it formed.” His 

research recently produced the fi rst three distinct spin 

measurements, suggesting that in two of the cases the 

black hole grew through accretion. 

Reynolds is also one of the researchers who NASA 

has turned to for advice as it develops its International 

X-ray Observatory (IXO) with the European Space Agency 

and Japan’s Aerospace Exploration Agency. Scheduled 

to launch in 2021, IXO combines a large X-ray mirror 

with powerful new instrumentation to allow scientists 

to discover and map supermassive black holes as never 

before. It will expand on Reynolds’ research on black 

hole formation by enabling spin measurements on 

thousands of black holes. IXO will also allow scientists 

to test their theories about gravity in the extreme black 

hole setting. “Black holes are one of the most compelling 

places to check our understanding of how gravity works,” 

says Reynolds. “The fi ndings are expected to take the lid 

off Einstein’s theory of relativity.” !
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 CMPS Celebrates Donor Generosity

The support CMPS continues to receive from our graduates, staff, partners, parents and friends is helping the 

college achieve even greater levels of achievement. In an uncertain economy, the scholarship support provided 

by CMPS donors has ensured that many students, who otherwise could not continue at the university, can now 

pursue their degrees without assuming signifi cant debt. We particularly honor those CMPS donors who have 

given at least $1,000 in the past year with membership in the college’s Newton Society. 
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Support the CMPS Scholarship Fund
Our college is attracting undergraduates of superb quality, and 
the undergraduate experience we offer them is a unique and 
precious opportunity, one which extends far beyond the fi rst-
class education we provide in our classes. Each year hundreds 
of our undergraduates experience the excitement of collabo-
rating on research projects with our faculty. They also start 
companies, organize science clubs and place highly in major 
national and international competitions.

Moreover, life as an undergraduate encompasses much 
more than the science students learn! Our students pursue 
double majors in disciplines ranging from Japanese and music 
to economics and business. They take advantage of study 
abroad opportunities and join the student government. They 
build lifelong friendships, and many meet their future spouses. 
A full undergraduate life is truly a full-time job.

Unfortunately, many of these very fi ne students have been 
badly affected by the economic crisis the country is now slowly 
working its way through. While the cost of tuition has been 
frozen for  the past four years it is, nonetheless, a very con-
siderable expense. Additionally, the ancillary costs, such as 
textbooks, have been increasing rapidly.

What does this mean for our many students with limited 
fi nancial resources? Unless we can provide additional support, 

they must fi nd jobs, and supplement work with loans, which 
leave them with large debt burdens at graduation. Because the 
academic demands we make of students require consistent 
attention and time outside the classroom, balancing work and 
school makes it much more diffi cult for them to perform as well 
as they might or, in some cases, to even stay in school. It also 
limits their participation in the full undergraduate experience.

Put bluntly: Each gift to the CMPS Undergraduate 
Scholarship Fund will help struggling students keep up with 
classes and labs and achieve at their highest levels, while 
keeping the doors open to a real undergraduate experience. 
That, in turn, will help them compete for acceptance into good 
graduate schools or for positions in the private sector. 

Please then, if you can, stretch a bit and use the envelope 
enclosed as a convenient opportunity to support today’s 
students through the CMPS Undergraduate Scholarship Fund. 
Learn more about the fund by contacting Larry Liff at lliff@umd.
edu or 301.405.1082.

 —Steve Halperin
Dean

10 continuum fall 2010



Bradley W. Jackson
William & Sharon Jenne
Lorraine D. Johnson
Zoanna Jones
Mercy Joseph
Anita Juskelis
Ronald & Margaret Karwoski
Alan J. Kaufman 
Steven T. Keirstead
William S. Kirk
Laurence S. Kirsch
John Klancer
Laurence W. Klein
Christopher T. Knapp
Victor & Joan Korenman
William R. Kowalyshyn
Richard M. Kreminski
Albert R. Kurz
Susan T. Kuzanek
Maryann F. Lesnick
Diane M. Lewis
Cynthia A. Lockley
David & Mary Ann Lohr
Hollington & Vivian Lu
Adam C. Lutz
Jane R. Lynn
Kathleen M. Madden
Richard H. Marshall
Valerie H. Matthews
John & Christel McDonald
Lucy-Ann McFadden
Patrick S. McGlade
Jeannette L. McGorty
James & Ellen McGraw
John D. McKee
Thomas M. McMullen
Paul R. McMullin
Charles R. Meehan
Richard & Patricia Messalle
Richard M. Mohring
Gerry Mon
Steven M. Morgan
Philip J. Moyer
Thomas P. Muench
Donald & Sandra L. Murphy
Alan M. Nathan
Emil & Rita Nekoranik
Tristan Nguyen
Jeffrey B. Norman
William O. Nowell
Frank W. J. Olver
Charles Outlaw

Carol E. Paska
Mark A. Patsy
Robert R. Patton
Adam & Shirley Peck
Philip M. Piccoli I
Thomas S. Piper
James & Barbara Pope
John & Besty Quinn
Joseph P. Rardin
Heather E. F. Raymond
William C. Regli
Bonan Ren
Max L. Reuss
Derek C. Richardson
James J. Rickard
Pornshuda Rirksopa
Victor H. Ritz
Jonathan M. Rosenberg
Michael & Robin L. Schaeffer
Jaekyung E. Schemm
Gary B. Schenk
Robert Godfrey Schmertz
Bernard & Laura Schoch
Jan V. Sengers
Eun-Suk Seo
Walter E. Shipp
John J. Sivulich
Andris Skuja
Mark A. Speiser
James & Sara Spencer
Mary L. St. John
Charles E. Steerman
Jeffrey W. Stehr
Judith H. Stein
George F. Sterman
Gilbert W. Stewart
David G. Stork
Alan & Dorothy Stottlemyer
William E. Sweeney
Fang-Zhen Teng
Gary D. Travers
Alexandra Treister
Joanne M. Van Batenburg
Thorsten Vellmerk &
 Martina Jaekel
Innokenty N. Veniaminov
Robert L. Virta
Rakesh V. Vohra
John B. Wachtman
Jianying Wang
Donald J. & Jennifer Welch
Thomas C. Wendorf

Louis E. Wolf
Jianjun Xu
Stephen & Mary Young
Chung L. Yu
E-An Zen

To $99
Margherita C. Abe
Kemal K. Adnan
Kwami D. Agbodji
Jonathan & Teresa Agre
John C. Alishouse
Jesse J. Anderson
Richard B. Anderson
Vivek Arora
David S. Ballantine
Robert & Susan Bard
Helmut & Heidi Billenstein
George A. Bishop
Biswajit Biswas
Ric & Jessica Ruth Blacksten
Jerome R. & Ruth Bohse
James & Denise Bond
Keith D. Bonin
Bruce Braud
Pamela L. Bridgett
Susan Brown
Michael J. C. Bur
Daniel J. Calianno
John R. Callahan
Timothy L. Cannon
David A. Carlson
Paul A. Cassak
Paul H. Chan
Nora F. Chang
Jian Chen
Chau B. Chung
Paul Cohen
William R. Collier
Eleanor L. Collins
Sharon K. Collins
David P. Cooley

Roger & Anne Crouch
Thomas S. Crowther
John D. Day
Charles M. Delauder
Alexios Delis
John C. Dell
Mark & Dianne Devito
Yi-Ben Doo
Stephen C. Ebner
Lloyd J. Edwards
Andrew J. Ellis
Alicia F. Luna
Michael G. Feener
David Finkel
Leslie G. Fishbone
Barbara Fogarty
Stanley & Dena Forster
Eileen K. Foster
Jean M. Foster
Malcolm W. Foster
Fernando H. Francisco
James H. Fry
Carmala N. Garzione
Sandeep S. Gill
Jeffrey S. Gishen
Robert M. Glazier
Stephen J. Gogniat
Christine D. Golczynski
Richard & Barbara Graham
Clifford L. Greenblatt
C. Douglas Haessig
David C. Harris
Wilson & Polly Harris
Charles & Margaret Hedstrom
Christopher E. Heil
Stephen M. Herwig
Ella J. Hessing
Allen T. Hill
Charmwell J. Ho
Susan Hodes
Lauren G. Holloway
William L. Hopkins

“I would like to express my gratitude for your award of the Angelo Bardasis 

Scholarship for my education at Maryland. Indeed, this gift not only will 

allow me to realize my dreams and potential in physics, it also played a 

pivotal role in my decision to attend the school. Thanks to this scholarship, 

my family was able to close the gap between the costs of college and what 

we could feasibly pay. Your assistance greatly eased our worries.”

julia c. salevan, B.S. ’12, Physics 
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“Funding from scholarships lets me take the time I would have otherwise 

spent working to pay for school and apply it to my undergraduate career. 

Instead of holding multiple jobs and spending all my time working, I’ve 

been able to take advantage of opportunities like undergraduate research 

and serving as an undergraduate TA. Receiving a scholarship affi rms my 

abilities and motivates me to work harder.” 

calvin patrick grunewald, B.S. ’10, Computer Science 

“My parents never tire of retelling stories of the hardships they had to overcome 

in order to pursue their educations, so I do not take for granted my opportunity 

to pursue a Computer Science degree at the University of Maryland. Not every 

19-year-old is lucky enough to be enrolled in such an amazing program at such 

a wonderful school, not to mention fortunate enough to have the support of 

generous donors like yourselves.”

doris houng, B.S. ’11, Computer Science
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TOP:  In a landmark experiment, quantum information was 
teleported from an ultracold vacuum trap (below the copper 
canister in the foreground) to an identical trap one meter 
away (on the far side of the table). In teleportation, informa-
tion disappears in one place and appears instantaneously in 
another—but without having traversed any distance.
BOTTOM LEFT: Quantum physics typically interrogates atoms 
by using photons (individual units of light) that are focused 
by precision lenses and routed through fi ber-optic cables as 
shown here.
BOTTOM RIGHT: As seen through a port in the side of the 
vacuum chamber, a single atom is trapped by electrical fi elds 
midway between the two needle-like vertical electrodes.

 Photos courtesy of Curt Suplee 13 2008

a cmps and university of michigan research 

team led by Bice Zorn Professor Christopher 

Monroe, Physics and Joint Quantum Institute, 

has successfully transported data between 

atoms, and their research was cited by Time 

magazine as the sixth-best invention of 2009.

In reporting on the discovery, Time noted: 

“Inching our reality ever closer to ‘Star Trek’s,’ 

scientists at the University of Maryland’s Joint 

Quantum Institute successfully teleported 

data from one atom to another in a container a 

meter away. A landmark in the brain-bending 

fi eld known as quantum information process-

ing, the experiment doesn’t quite have the cool 

factor of body transportation; one atom merely 

transforms the other so it acts just like the 

original. Still, atom-to atom transportation has 

major implications for creating super-secure, 

ultra-fast computers.”

Monroe describes how, in a quantum 

system, communication can take place in 

a “spooky” way as information never occu-

pies space between the sender and receiver, 

which is better known as quantum entangle-

ment. “Certain properties can be intimately 

connected without the physical connection,” 

says Monroe. “Our system has the potential 

to form the basis for a large-scale ‘quantum 

repeater’ that can network quantum memo-

ries over vast distances.

“Our experiment demonstrates for the fi rst 

time that the transfer can be accomplished over 

distance with high accuracy,” explains Monroe. 

“We have already improved those results 

dramatically and expect to announce several 

advances in the fi eld over the next year.”

Monroe agrees that this type of communi-

cation can ultimately be an important step in 

creating the processing capabilities required 

for the high-speed factoring that quantum com-

puters can handle and in devising applications 

in the fi eld of cryptography. “A quantum com-

puter or communications system will need to 

do two things: transfer delicate quantum infor-

mation reliably, without looking at it, and store 

it in some stable, predicted form. Teleportation 

is the ideal method of transport, and isolated 

atoms are an ideal memory medium.”

The team’s work was fi rst published in the 

Jan. 23 issue of the journal Science and was 

covered widely in the media. Students played 

a major role in this time-intensive research: 

While the teleportation itself is a very fast pro-

cess, the system required roughly 10 minutes 

on average between teleportation events. “To 

obtain a reliable record of data, the experiment 

needed to be repeated thousands of times, 

with students and postdoctoral researchers 

running the experiment 24/7 for about one 

solid month,” says Monroe. “We use advanced 

electronic and laser technology to attack a 

problem that will likely fi nd applications in the 

far future. This prepares the students for their 

own futures in advanced science and technol-

ogy in almost any industry.”

Monroe credits the collaboration between 

Maryland and the National Institute of 

Standards and Technology for accelerating 

the team’s research advancements. “As an 

institution, Maryland is hungry to participate 

in groundbreaking research and eager to take 

risks. We don’t rest on our laurels.”
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The design of the Physical Sciences Complex features a 
multi-story elliptical glass cone.
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Summer Math Institute Inspires High School Teachers
This summer, faculty from the Department of 

Mathematics and the College of Education 

shared their expertise with high school teach-

ers in the region to energize them and equip 

them with new skills to take back to their 

classrooms in the fall.

“As a department, we feel we should be a 

resource in the system of mathematical learn-

ing and reach out to high school students,” 

says Mathematics Professor Denny Gulick, who 

runs the institute. “For a long time, college 

mathematics departments felt independent of 

the K-12 system, when, in fact, we are not. We 

thought it would be fun to offer teachers some-

thing different to get them thinking outside of 

the usual sphere of mathematics and without 

the pressures of regular coursework.” 

The weeklong institute consisted of pre-

sentations, activities and discussions led by 

Maryland faculty that provided the teachers 

with interesting and enjoyable ways to teach 

mathematics to high school students and 

communicated the pleasure and relevance of 

mathematics. The program included presen-

tations on mathematical games, probability, 

cryptography, chaos and the history of math-

ematics, including geometry and statistics. 

The goal was to offer topics beyond those 

covered in standard courses for teaching high 

school mathematics.

Twenty-four teachers from Montgomery 

and Prince George’s counties, Md., received 

two professional development credits for their 

participation in this year’s institute. In addi-

tion, they received a Geometer’s Sketchpad 

and Fathom software program that they can 

use in their classrooms. 

At the week’s end, a roundtable discus-

sion was held on the major issues facing math 

teachers, including grading, testing and math 

requirements in each county. “We really want 

to give these teachers tools they can use to 

get excited about teaching math, and we want 

to begin building a community for them,” 

explains Gulick.

groundbreaking held for physical sciences complex
Top federal, state and university offi cials 
came together this spring to ceremonially 
break ground for the college’s new Physical 
Sciences Complex, a highly innovative 
158,068-square-foot, state-of-the-art educa-
tional and research center.

Maryland Gov. Martin O’Malley, U.S. House 
Majority Leader Steny Hoyer, National Institute 
of Standards and Technology (NIST) Director 
Patrick Gallagher, University of Maryland 
President C.D. Mote, Jr. and CMPS Dean Steve 
Halperin were among those lauding the eco-
nomic, scientifi c and innovation benefi ts that 
the creation of a new world-class science facil-
ity will bring to the state and the nation.

O’Malley called the $128 million proj-
ect “the number one capital priority of the 
O’Malley-Brown administration.” The complex 
“will rank among the best 0f its kind anywhere 
in the world,” said O’Malley, who noted the 
facility will be supporting construction jobs 
while it is being built and fueling the economy 
when it’s completed.

The timing is auspicious, said Mote, 
because “we are entering a new era of physical 
science research” and “this is going to be the 
best physical science research complex in the 
country, if not in the world. It will really enable 

the best of the best to do their work here.” 
The complex will house 18 prep labs, 27 laser 
and condensed matter labs, eight biophysics 
labs, 12 conference rooms, a 5,000-square-foot 
plaza and a 3,000-square-foot lobby. 

Halperin explained that the Physical 
Sciences Complex “will be the most advanced 
building of its kind on an American university 
campus. The research that will be enabled in 
this facility will vault the university upward in 
national and international stature in the physi-
cal sciences from its already eminent status 
among the top 15 universities in the country.”

The university has been awarded $10.3 million in stimulus funds by NIST 
to build an advanced quantum laboratory, which will be an extension of 
the Physical Sciences Complex. The Laboratory for Advanced Quantum 
Science will be one of the most impressive labs in the complex and will 
feature world-class control of vibration and electromagnetic interference, 
and precision environmental infrastructure for air fi ltration, ultra-stable 
temperature and humidity. The lab will equal or exceed the existing 
specifi cations of the Advanced Measurement Laboratory complex at NIST, 
widely regarded as one of the most sophisticated facilities of its kind.

laboratory for advanced quantum science
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johannes “jan” burgers, who was 

one of the most prominent fl uid 

dynamicists of the 20th century, spent 

the last 26 years of his distinguished 

career at the University of Maryland. 

Following signifi cant contributions 

to the fi eld while at Delft University 

of Technology in The Netherlands, 

Burgers moved to the United States 

in 1955 to begin a second career as 

a research professor at the univer-

sity’s Institute of Fluid Dynamics and Applied Mathematics (now 

called Institute for Physical Science and Technology). At Maryland, 

he established a laboratory, began work on plasma dynamics and 

magnetohydrodynamics, continued his interest in philosophy and 

science and further explored the implications of the nonlinear equa-

tion named for him: the Burgers equation. 

To honor and extend his legacy, in 2004 the university created 

the Burgers Program for Fluid Dynamics under the leadership of Jan 

Sengers, the program’s fi rst board chair. The program was created 

“to enhance the quality and international visibility of fl uid dynamics 

research and educational programs at the university with the help of 

a partially endowed Burgers Fund.”

Today, some 70 faculty from 22 academic units across the 

A. James Clark School of Engineering, the College of Computer, 

Mathematical and Physical Sciences and the College of Chemical and 

Life Sciences are members of the Burgers Program, which is housed 

in the Institute for Physical Science and Technology. 

This spring, the program launched its fi rst Tutorial School on 

Fluid Dynamics. The topic was “Aspects of Turbulence.” Some 40 

graduate and postdoctoral students participated in the program 

from nearly 30 universities worldwide. “We wanted to give students 

instruction and cutting-edge knowledge about fl uid fl ow turbulence 

beyond what most universities can teach on a regular basis,” says 

Jim Wallace, board chair of the Burgers Program, affi liate faculty 

member in the Institute for Physical Science and Technology and 

professor of mechanical engineering. 

The tutorial school was held in collaboration with, and hosted by, 

the Center for Scientifi c Computation and Mathematical Modeling. 

Future schools will cover granular media dynamics and complex 

fl uids/biological fl uid dynamics. “We hope to make this an annual 

signature event for the Burgers Program,” adds Wallace.

Burgers Program Celebrates a Legacy
new tutorial school on fluid dynamics offered

other program activities include:

• An annual half-day symposium each fall features the Burgers 
Lecture and other invited lectures as well as a graduate 
student poster session. The 2010 lecture is set for Nov. 17 
and will feature W.J. Briels of the University of Twente, The 

Netherlands, speaking on the rheology of soft matter.

• An annual day-long graduate and postdoctoral student sym-
posium is held each spring in collaboration with the Center 
for Environmental and Applied Fluid Mechanics at the Johns 
Hopkins University, which also helped organize and fi nan-

cially support the fi rst Burgers Program Tutorial School

• Faculty and graduate student research exchange visits are 
planned with the J.M. Burgerscentrum in The Netherlands, 
a research consortium comprised of research groups in seven 

universities in The Netherlands. 

• A seminar series, Fluid Dynamics Review, predates the 
Burgers Program and has been in existence for more 

than 40 years.

cmps programs rank 
among nation’s best

U.S. News & World Report recent 
graduate school rankings place the 
CMPS departments of Computer Science, 
Physics and Mathematics at the top of 
East Coast public universities.

COMPUTER SCIENCE 14TH

ARTIFICIAL INTELLIGENCE 13TH

PROGRAMMING LANGUAGE 13TH

SYSTEMS 18TH 
GEOCHEMISTRY 7TH 
MATHEMATICS 20TH

APPLIED MATHEMATICS 12TH 
PHYSICS 14TH

PLASMA 7TH

ATOMIC/MOLECULAR/OPTICAL 7TH

QUANTUM 9TH

CONDENSED MATTER 10TH

COSMOLOGY/RELATIVITY/GRAVITY 11TH

Johannes Burgers
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New Partnerships Boost Research Efforts

Research and Graduate Partnership Program in Cancer 

Technology between the university and NCI’s Center for 

Cancer Research. The program, only the second of its kind with 

the NCI, will send Maryland graduate students to NCI laboratories 

in Bethesda, Md., for training and will provide for professional and 

academic exchanges between university faculty and NCI researchers.

“Our mission at the NCI—using basic and translational 

research—is to make cancer preventable, curable or chronically 

manageable,” says Robert Wiltrout, director of the NCI’s Center 

for Cancer Research. “Collaborating with the physicists, engineers 

and other experts at Maryland will be of tremendous value.”

Wolfgang Losert, associate professor of physics, will manage 

the agreement for the university. “Our vision is to bring expertise 

and resources in the mathematical sciences, physical sciences and 

engineering in College Park together with basic laboratory and 

clinical expertise to build a bridge between both institutions,” says 

Losert, who will coordinate a program to facilitate NCI-University of 

Maryland projects through jointly supervised graduate students as 

well as workshops, a seminar series and research sabbaticals. “With 

NCI researchers, we will be developing mathematical models that will 

enable them to analyze the complex datasets now generated at NCI. 

Our students and faculty will gain a better understanding of biol-

ogy, share access to some of the best and more reliable experimental 

data, and work with NCI to address the major biological questions.” 

lockheed martin
The university and Lockheed Martin Corp. formalized a strategic rela-

tionship this spring. The new agreement provides a strategic frame-

work for current and future cooperation that leverages the resources, 

talent and ideas of both institutions to produce innovative solutions 

for global and national security challenges. The agreement provides 

for work in three key areas: centers of collaboration, joint pursuit of 

business opportunities and enhanced research and development. 

“Lockheed Martin’s strategic relationship with the univer-

sity leverages the best talent and ideas from both institutions to 

produce innovative solutions for our future,” says Ray Johnson, 

senior vice president and chief technology offi cer of Lockheed 

Martin. “This partnership represents Lockheed Martin’s commit-

ment to its community and future workforce, and it represents a 

strategic business partnership that demonstrates the power of 

collaboration between industry, academia and the government.”

 (Continued from front cover)

CMPS Faculty Elected to U.S. National Academy of Sciences 

Geology Professor Roberta Rudnick and College 
Park Professor of Astronomy Neil Gehrels, a NASA 
scientist, have been elected members of the 
National Academy of Sciences (NAS). Membership 
in NAS is considered one of the highest scientifi c 
honors given in the United States. In 2009 Rudnick 
was elected a fellow of the American Association for 
the Advancement of Science for her innovative and 
scholarly contributions on the composition, forma-
tion and evolution of the continental crust and in 
isotope geochemistry.

Rudnick’s research focuses on the origin 
and evolution of the continents, particularly the 
lower continental crust and the underlying mantle 
lithosphere. Her research integrates data from a 
wide diversity of sources, including petrography, 

petrology, major and trace element geochemistry 
and geophysics. She also has begun exploring the 
utility of lithium isotopes in tracing crustal recycling 
in the mantle. Rudnick has been named chair of the 
Department of Geology, effective 2011. (See future 
issues for more information.) 

Gehrels, who is chief of the Astroparticle Physics 
Laboratory at NASA’s Goddard Space Flight Center, is 
an experimental physicist well-known for his work in 
gamma-ray astronomy. His many awards include the 
Henry Draper Prize from the NAS for his “pioneer-
ing contributions to gamma ray astronomy” and his 
leadership of the Compton Gamma Ray Observatory 
and the Swift Mission leading to “new insights into 
the extreme physics of active galactic nuclei and 
gamma ray bursts.”

Roberta Rudnick and Neil Gehrels
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a team of cmps students placed fi rst among all U.S. public universi-

ties this spring in the 34th annual world fi nals of the Association for 

Computing Machinery (ACM) International Collegiate Programming 

Contest (ICPC) hosted by the Harbin Engineering University in Harbin, 

China. It is the second year in a row that Maryland took the top U.S. pub-

lic university honor in the contest, known as the Battle of the Brains.

The faculty coach of the CMPS team was once again Computer 

Science Professor Amol Deshpande. The three student contestants were 

Alan Jackoway, B.S. ’10, Mathematics and Physics; Mitchell Katz, B.S. ’10, 

Mathematics and Physics; and Richard Matthew McCutchen, a computer 

science and mathematics undergraduate student expected to graduate in 

December. All three students participated in last year’s competition.

Deshpande, who participated in the contest as a graduate student at 

the University of California, Berkeley, has served as a faculty mentor for 

the program since 2006. “I meet regularly with the team, and we review 

problems and devise strategies on how to solve them,” he explains. 

“A big challenge is that the students must learn to work together as a 

team with only one computer between them. It is an experience these 

students will never forget.”

Team member Alan Jackoway agrees. “I was honored to represent 

CMPS, and the trip to China was a great reward for our programming 

abilities,” he notes. “It was really fun to compete with other students 

and win at this level.”

The contest pits teams of three university students against eight or 

more complex, real-world problems, with a grueling fi ve-hour deadline. 

Huddled around a single computer, students race against the clock in a 

battle of logic, strategy and mental endurance. 

The world’s brightest computer programming talent competed in the 

contest. Nearly 22,000 contestants representing 1,931 universities from 

82 countries went head to head this past fall during regional competi-

tions, all vying for a top spot to qualify for the world fi nals. A total of 103 

universities from six continents were invited to compete in China.

CMPS Students Top U.S. Public Universities
in Battle of the Brains

CMPS Team Places in Top 10 
in Putnam Competition
Undergraduate students Mitchell Katz, B.S. ’10, Richard Matthew McCutchen, both Computer 
Science and Mathematics, and Henry Scher, Mathematics, Economics and Physics, along with 
coach Brian Hunt, Mathematics and Institute for Physical Science and Technology, placed 
in the top 10 in the William Lowell Putnam Mathematical Competition. The Maryland team 
was ranked seventh following the Massachusetts Institute of Technology, Harvard, Cal Tech, 
Stanford, Princeton and Duke universities. The annual competition, begun in 1938, is designed 
to stimulate healthy rivalry in mathematical studies among colleges and universities in the 
United States and Canada.
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In recognition of their many accomplishments, CMPS alumni 
were honored this spring with 2010 Distinguished Alumni 
Awards as part of the CMPS Academic Festival, which cel-
ebrates the excellence of alumni, faculty, students and staff.

Stefi  A. Baum, Ph.D. ’87, Endowed Xerox Chair, 
Professor and Director of the Chester F. Carlson 
Center for Imaging Science at Rochester Institute 
of Technology, was named the 2010 Astronomy 
Distinguished Alumna.

Jae-Kyung Eom Schemm, Ph.D. ’81, meteorolo-
gist with the National Oceanic and Atmospheric 
Administration Climate Prediction Center, was 
named the 2010 Atmospheric and Oceanic Science 
Distinguished Alumna.

Gordon VanderBrug, Ph.D. ’77, co-founder of 
iBasis, was named the 2010 Computer Science 
Distinguished Alumnus.

Jennifer K. Verkouteren, B.S. ’80 and M.S. ’86, 
research scientist with the NIST-Chemical Science 
and Technology Laboratory, received the 2010 
Geology Distinguished Alumna Award.

Earl R. Barnes, Ph.D. ’68, chair of the Department 
of Mathematics at Morgan State University, 
received the 2010 Mathematics Distinguished 
Alumnus Award.

Clifford R. Pearson, B.S. ’72, chief of staff of the 
U.S. Coast Guard and Commanding Offi cer, Coast 
Guard Headquarters (retired), received the 2010 
Physics Distinguished Alumnus Award.

Distinguished Alumni Award Winners
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Alumni Highlights
Edward Botchwey, B.S. ’93, Mathematics, is an assistant professor in 
the Department of Biomedical Engineering and Orthopedic Surgery at 
the University of Virginia, Charlottesville. His research interests include 
tissue engineering, drug delivery, bio-nanotechnology and computational 
systems biology. 

Michael Deck, M.S. ’95, Computer Science, is co-founder and chief fi nan-
cial offi cer of Soliant Energy, which is a leading provider of concentrated 
solar energy systems for commercial rooftops. 

David Eisner, B.S. ’90, Computer Science, president and CEO of Dataprise 
and member of the College’s Board of Visitors, has been named Executive 
of the Year by the Tech Council of Maryland.  Dataprise is an information 
technology services provider and systems integrator that solves the tech-
nology challenges of small- and medium-size businesses (SMBs). 

Jin Kang, B.S. ’86, Computer Science, is founder, chief executive offi cer 
and president of iSYS, a wholly owned subsidiary of the WidePoint Corp. 
Kang was previously a division manager for Science Applications Interna-
tional Corporation.

Katya Klochko, Ph.D. ’08, Geology, has been awarded the 2010 Geologi-
cal Society of America’s Subaru Outstanding Woman in Science award, 
recognizing the impact of her Ph.D. research on the fi eld of the geosci-
ences.  Klochko is a postdoctoral associate at the Carnegie Institution of 
Washington, Geophysical Laboratory, where she investigates the interac-
tions of small organic molecules with mineral surfaces.

Jesse Leaman, B.S. ’02, Astronomy, was quoted in the San Francisco 
Chronicle on July 28 in an article on the rights of the disabled and how 
they have changed in 20 years. Leaman, who is paralyzed from the shoul-
ders down, earned his Ph.D. from the University of California, Berkeley in 
astrophysics and completed his postdoctoral work with NASA. 
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 Faculty Highlights
Alessandra Buonanno, Physics, has been elected a fellow of the 
International Society for General Relativity and Gravitation for leading 
advances in the theory of general relativistic two-body dynamics and the 
production and detection of gravitational waves.

Distinguished University Professor Rita Colwell,  University of 
Maryland Institute for Advanced Computer Studies, has received the 
2010 Stockholm Water Prize, widely recognized as the world’s premier 
award for water-related research or policy work. Colwell was recognized 
for her pioneering research in preventing cholera and other waterborne 
infectious diseases.

Kasso Okoudjou, Mathematics, has been awarded a Humboldt Research 
Fellowship for Experienced Researchers from the Alexander von Humboldt 
Foundation. The fellowship enables highly qualifi ed scientists and schol-
ars, who completed their doctorates less than 12 years ago, to spend six 
to 18 months of research time in Germany. 

Phil Piccoli, Geology, has been elected a fellow of the Society of 
Economic Geologists. 

Ian Spielman, Joint Quantum Institute, has been selected by the Maryland 
Academy of the Sciences as the Outstanding Young Scientist for 2010. 

Wolfgang Losert, Physics, Institute for Research in Electronics and 
Applied Physics and Institute for Physical Science and Technology, orga-
nized the fi fth in a series of systems biology workshops with the National 
Cancer Institute (NCI). The workshops foster interactions between NCI 
and the university in biophysics, systems biology, bioengineering and bio-
informatics. As a result of previous workshops, 10 students now work with 
CMPS and NCI mentors on joint projects that connect the expertise of the 
two institutions. (See related story, p. 1.)

Computer Science Professor Amitabh Varshney has been named director 
of the University of Maryland Institute for Advanced Computer Studies 
(UMIACS). Varshney, who joined the Maryland faculty in 2000, focuses 
his research on the applications of graphics and visualization in engineer-
ing, science and medicine. His work on effi cient and robust computation 
of smooth molecular surfaces is vital in the rational drug design process 
through the protein folding and docking problems. He is currently explor-
ing applications in general purpose, high-performance parallel computing 
using clusters of CPUs and Graphics Processing Units (GPUs).

Varshney has consulted and collaborated with industry, including 
NVDIA, Honda, IBM, Daimler Chrysler, General Dynamics and Reuters. In 
1995, he received an NSF Career Award and in 1997 was the recipient of 
a Honda Research Initiation Award. A Fellow of the Institute of Electrical 
and Electronics Engineers (IEEE), he received its Visualization Technical 
Achievement Award in 2004 and currently serves as chair of the IEEE 
Visualization and Graphics Technical Committee.

Amitabh Varshney
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For more than 30 years, Mathematics 

Professor Seymour Goldberg was a vital part 

of the Department of Mathematics. A world-

renowned mathematician, Goldberg was a 

member of the “functional analysis” group, 

and throughout his career he was devoted 

to both research and teaching. “He loved 

his work and couldn’t believe he was paid to 

teach and conduct research in math,” says 

Benjamin Goldberg, Seymour’s son, who is an 

associate professor of computer science at the 

Courant Institute of Mathematical Sciences 

at New York University. Benjamin recalls how 

his father would sit at the dinner table, “You 

knew he was thinking about a math problem 

to solve or thinking through a technical issue 

in one of his books.” It was his father’s love of 

the academic life that ultimately led his son to 

pursue a career in academia as well. 

Early in his career, Seymour recruited 

Mathematics Professor Emeritus David Lay 

and former associate dean to join the faculty, 

and their friendship spanned more than four 

decades. “When you are a young person who 

just received your doctoral degree, it is helpful 

to have someone show you the ropes and help 

you learn how to manage your time,” says Lay. 

“Seymour was my mentor, and he is the reason I 

came to Maryland.”

Benjamin recalls that his father’s closest 

friends were all members of the mathematics 

department. “It was a second family to him,” 

he says. Even now, Goldberg’s widow, Lillian, 

remains close to the university and keeps track 

of activities in the Mathematics Department. 

“She still feels like it’s her department and will 

tell me, ‘We have a faculty member who just 

won an important award,’” describes Benjamin.

For years, Seymour and Lillian made small 

donations to fund a prize for winners of the 

Spotlight Awards, an annual competition 

highlighting graduate student research in 

mathematics. When Goldberg died in 2004, 

his family felt it was only appropriate to estab-

lish a fund in his honor that would continue to 

reward talented students for their research. 

“Education was so important to my father 

that we felt it fi tting to recognize outstand-

ing graduate students early in their academic 

careers,” relates Benjamin. 

When Lay retired in 2009, he made a gener-

ous donation to help establish a self-perpetu-

ating fund, and he single-handedly contacted 

some 60 former students, faculty and friends of 

Seymour in the mathematics community to urge 

their support. “Both Seymour and I were inter-

ested in helping graduate students become 

good teachers,” says Lay. “It is understood that 

CMPS produces good researchers. This award 

can encourage great teaching as well.”

The new Seymour Goldberg Fund will con-

tinue to honor Spotlight Award winners, who 

will now be called Seymour Goldberg medal-

lists. Friends and alumni interested in honoring 

Seymour Goldberg by supporting the fund can 

contact Larry Liff, CMPS development offi cer, at 

301-405-1082 or lliff@umd.edu.
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