
I
n the 1960s, the United States se-
cretly launched several satellites to
check for illegal nuclear-weapons
testing in space. Equipped with sen-
sors able to detect the telltale x-rays

and gamma rays that nuclear explosions
emit, the satellites found no clandestine
activities. Instead, they de-
tected something remark-
able. During their orbits,
the satellites observed
bursts of gamma rays—
flashes of extremely high
energy—appearing myste-
riously from outer space.

Since then, scientists
have tried unsuccessfully
to explain the origins of
such bursts, which can re-
lease in seconds the same
amount of energy as 10
billion suns would emit
over their entire lifetimes.
Now, 35 years later, as-
tronomers at the Harvard-
Smithsonian Center for
Astrophysics have pre-
sented the most com-
pelling evidence yet that
these bursts are released
from supernovae—mas-
sive stars that have en-
tered a state of collapse.

“This could be the

smoking gun. We might be close to solv-
ing a long-standing mystery,” says assis-
tant professor of astronomy Krzysztof
Stanek about the emerging connection be-
tween supernovae and gamma-ray bursts
(GRBs). Along with astronomer Peter
Garnavich of Notre Dame and others,

Stanek has submitted a paper on these re-
cent findings to the Astrophysical Journal.

Gamma rays are emissions of very high-
energy electromagnetic radiation; a GRB
releases this radiation in an intense, pow-
erful jet. Yet GRBs, although they are the
brightest objects in the universe, are not
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The Ultimate Blasts from the Past

A schematic illustration of a
gamma-ray burst (GRB) in
progress 
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visible from earth. Gamma rays can exist
undisturbed in the vacuum of outer
space, but atoms and molecules absorb
them when they reach the earth’s atmos-
phere. Even outside the atmosphere, they
are invisible to the human eye; just as our
ears aren’t sensitive to the high frequen-
cies of a dog whistle, our eyes can’t see
gamma rays, no matter how bright they
really are. To detect them, scientists must
use telescopes and other instruments
aboard satellites. However, a GRB’s after-
glow—radiation that remains after the
initial burst—contains radio waves and
optical light: radiation we can detect from
ground-based telescopes. Much of
Stanek’s data arises from observing
changes in the optical afterglow.

Astronomers have long suspected su-
pernovae to be progenitors of GRBs, but
have been unable until now to gather
convincing evidence. Because the bursts
occur randomly and without warning,
catching them is tricky. Stanek relies on
other astronomers who are working with
satellites (and doing research unrelated
to gamma rays) to contact him the mo-
ment a new, very bright object appears in
the sky. He carries a cell phone at all
times. “Finding a GRB is often a matter of
luck,” he explains. “The positioning of
the telescope is very important, since it
can see only a small part of the sky.”

The Italian-Dutch satellite Beppo-SAX
detected the GRB that enabled Stanek’s
research on November 21, 2001. Just 10
hours later, he and his team began their
ground-based observations of the burst’s
optical afterglow. The group needs to
work quickly because the burst’s spec-
tacular light diminishes within hours.
“GRBs are like Hollywood stars,” Stanek
notes. “They blow up really bright, and
then they fade fast.”

About 12 days after the burst, once the
afterglow had dimmed, Stanek’s team
found an unexpected rebrightening in
the same location. Since an afterglow de-
clines steadily over time, this new light
suggested a di≠erent but powerful en-
ergy source. It resembled the signature
explosion of a supernova, caused by the
collapse of a massive star no longer able
to hold itself up against gravity. As the
core of the dying star implodes into a

black hole, it releases matter and en-
ergy—including bursts of gamma rays—
at nearly the speed of light. If Stanek and
his team had missed the afterglow, but
happened to discover the new bright-
ness, he says, “We would have thought it
was just a supernova.”

Although the star’s collapse occurs
around the same time as the GRB, the
burst and its afterglow appear first. But
because the gamma-ray jets are both
brighter and faster than the supernova’s
explosion, their afterglow must fade be-
fore the supernova becomes visible. “The
supernova was there from the beginning,
most likely,” says Stanek. “And it takes
about two weeks for it to reach maxi-
mum brightness.”

Besides helping to solve the mystery of
GRBs’ origins, Stanek’s research pro-
vides a breathtaking peek at the origins
of our own universe. The burst in ques-
tion occurred in a galaxy more than six

billion light-years away—a “cosmologi-
cal distance,” remote even by astronomi-
cal standards. When these gamma rays
shot out from the collapsing core of a
dying star, the earth had not yet been
formed. The supernova that seemed to
produce this GRB was possibly one of
the very first stars, which were hugely
massive and short-lived. Studying such
distant bursts provides new information
about our universe in its infancy and en-
ables scientists to probe star formation.
Stanek considers this data a useful tool
for the next generation of gamma-ray
satellites, which will react immediately
to GRBs in distant space and o≠er a tan-
talizing glimpse at the early universe. “To
see the first stars,” says Stanek, “that is
the Holy Grail of astronomy.”

�catherine dupree

krzysztof stanek e-mail address:

kstanek@cfa.harvard.edu

O
riginally, the World Wide Web
was envisioned as exactly that—a
global vehicle for the unimpeded
flow of information, without barri-
ers, dams, blocks, filters, or cen-

sors. In techno-talk, the Internet was
built on principles of
“end-to-end neutral-
ity,” an engineering rule
of thumb that recom-
mends placing fancy
features and “intelli-
gence” at the edges of
the network—typi-
cally, in the computers
of end-users—rather
than in the middle. The
network itself had the
simple job of enabling

the open flow of data. But the Net has
evolved, and what once appeared to be
the first truly global information medium
is now in danger of becoming balkanized
into merely nationwide webs, according
to recent research by assistant professor
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Balkanizing the Web?

Saudi-blocked websites 
include pages for 
cannabis (right) as well as
for swimwear and the 
Israeli Defense Forces
(following pages).
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