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A STRONOMY 

A Supernova 
Map 
New tool provides a dynamic 
chemical view of exploded 
star systems 

When a dense stellar core  called a white 
dwarf acquires enough material from a 
companion star orbiting nearby, it burns 
up in the nuclear fusion blast of a Type Ia 
supernova. This ejects freshly synthesized 
elements that mix with interstellar gas and 
eventually form stars and galaxies. But 
astrophysicists still don’t know the specifi c 
conditions that ignite these explosions. 

Ivo Seitenzahl, an astrophysicist at Uni-
versity of New South Wales Canberra, and 
his colleagues used the upgraded Very 
Large Telescope (VLT) in Chile to build 
unprecedented 3-D chemical maps of the 
debris left behind by these supernovae. 
These maps can help scientists work back-
ward to “constrain the fundamental prop-
erties of these explosions, including the 
amount of kinetic energy and the mass of 
the exploding star,” says Carles Badenes, 
an astrophysicist at the University of Pitts-
burgh, who was not involved in the study. 

During a supernova event, heavy ele-
ments shoot from the white dwarf’s core at 
supersonic speeds. This drives a shock 
wave outward through the surrounding 
interstellar gas and dust, and another shock 
wave bounces backward into the explosion 
debris, eventually heating the ejected mat-
ter to x-ray-emitting temperatures. Scien-
tists can learn about a supernova remnant’s 

composition from these x-rays—but current 
x-ray instruments lack the resolution to 
measure the movement of ejected material. 

Seitenzahl’s group used visible-light 
data from the VLT to analyze supernova 
remnants in a new way, described in July 
in  Physical Review Letters.  Basic models 
suggest that Type Ia supernovae produce 
most of the universe’s iron. That iron 
should hold a stronger electrical charge 
the farther it is behind the supernova’s 
shock wave and emit distinctive visible 
wavelengths of light; however, those emis-
sions were too faint to detect before the 
VLT’s recent instrument upgrade. 

With the upgrade, the researchers 
detected concentric layers of charged iron 
within supernova remnants in the Large 
Magellanic Cloud, a nearby satellite galaxy 
of our Milky Way. From distortion patterns 
in light released by the charged iron, they 
determined the inward shock wave’s 
velocity in Type Ia supernova remnants 
for the fi rst time. “This is exciting science 
that’s been enabled by new technology, 
used on precisely the type of [supernova] 
that needs it,” says Dan Milisavljevic, an 
astronomer at Purdue University, who was 
also not involved in the work. 

Seitenzahl’s group also found that one 
particular supernova originated from a 
white dwarf whose mass was thought to 
be too small to trigger such an explosion, 
suggesting there is still more to learn 
about this process. Further work could 
reveal more details about the chemicals 
produced in Type Ia supernovae, whether 
an explosion initiates on the surface or 
interior of the star and what conditions 
trigger the blast.  — Rachel Berkowitz 

their tasks,” says Penny Lewis, a psy-
chologist at Cardiff  University, who was 
not involved in the research. “These are 
supercool results. Now we need to go 
out and try to understand them by fi rstly 
replicating them and secondly trying to 
work out the component processes that 
are actually being infl uenced.”

Beyond providing new evidence that 
humans restructure memories while 
sleeping, the research may have practical 
implications. “In a futuristic world, maybe 
TMR could help us use sleep to work on 
our problems,” says lead author Kristin 
Sanders, who was a graduate student 
at Northwestern University during the 
study. Sleep-monitoring technology is 
increasingly accessible—and even with-
out gadgets, prospective solvers can 
focus on important problems before bed. 

Still, sleep is not magic; people 
need to do their homework and load 
their heads with the puzzle pieces 
involved. “I’m not going to solve can -
cer with this technique,” Sanders says, 
“because I don’t know anything about 
cancer research.”  — Matthew Hutson

was a balance between cool condi-
tions and a cave that wasn’t totally cov-
ered,” he notes. “What you see now 
is just the shadow of a larger ances-
tral distribution.” 

Mercedes Burns, a biologist at the 
University of Maryland, Baltimore 
County, who studies harvestmen but 
was not involved in the study, says it 
makes sense the arachnids’ range still 
matches that ancient outline. “Their 
idea of using presence of these species 
to track long-term changes in geog-
raphy is a good one,” Burns says. 
“These species are indicators of geo-
graphic change since they don’t move 
much over a lifetime or over a genera-
tion.” She adds that researchers have 
shown some plant species to similarly 
refl ect ancient geography. 

Mapping the distribution of cave 
species such as harvestmen or other 
arthropods, Mammola says, could act 
as additional evidence for researchers 
investigating past climate conditions. 
 — Joshua Rapp Learn

Light emitted by two supernova remnants. Green indicates charged iron.
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