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I ’m in a large lot east of Los Angeles, 
squatting with a detonator in my 

hand. It is wired up to a 6-foot-diameter 
bomb—a weather balloon filled with 
acetylene and oxygen. Welders’ torches 
use tiny amounts of these gases. I can’t 
imagine what exploding 100 cubic feet 
will do.

Steve “Jake” Jacobs, the man behind 
many of the demos on the Discovery 
Channel’s MythBusters series, says, 
“I’ve seen this kind of explosion be-
fore. I’m going to be standing about 40 
feet back that way. It was nice know-
ing you, Andy.” 

“Wait!” I say. “Is this safe?” A cam-
eraman and I have to be much closer 
than I’d like to be. The rest of the crew is 
dozens of yards away or hiding behind 
cars. I try to reassure myself that our 
special effects expert just finished work-
ing on Transformers 3, directed by action 
movie hack Michael Bay. Surely, Bay’s 
explosion guy is the best in the world. 
At least he has the most practice. 

Cameras roll. I arm the switch. 
Someone shouts, “Fire in the hole!” 
I say, “I get to light my own super-
nova!” push the detonator, and …

 A shock wave hits me like a wall, 
almost knocking me off my feet. I 
stumble backward to catch my foot-
ing. The cameraman is a professional 

and knows he’s supposed to be silent, 
yet he is so stunned he shouts, “Oh my 
God!” Someone else on the set shouts, 
“Holy Mother!” and comes running 
over. But the point of this shot is to 
catch my reaction, so the producer is 
waving his hands trying to quiet ev-
eryone else down. I’m still in mid-
freak-out, unleashing a string of exple-
tives. We scramble to catch the rising 
smoke ring on camera—a product of 
our own little mushroom cloud—as I 
try to switch from primal monkey to 
composed astrophysicist to explain it. 

Soon the phones start ringing—people 
on another shoot more than mile away 
want to know if we’re okay. We radio 
the guys in a crane we’ve set up to film 
the explosion from another angle to ask 
if the high-speed footage came out. They 
respond that it was too powerful: The 
camera was saturated, and they just have 
white frames. We’re going to have to do 
it again, and we’re losing the light.

We’ve got one more shot at it. An-
other balloon is filled. The mixture is 
tweaked, and the camera is stopped 
down. When I hit the detonator again, 
the result is a gorgeous fireball—a 
work of explosive art. 

When the episode went to air, the 
beautiful explosion was paired with 
my expletive-laden, stumbling reaction 
to the first, more powerful one. This 
isn’t science, it’s show business.

This stunt was for a show called 
Known Universe on the National Geo-
graphic Channel. Like Michael Bay, 
television producers know that more 
explosions lead to higher ratings (Fig-
ure 2). But the ostensible reason was to 
dramatize supernovae, stellar explo-
sions so distant that we never resolve 
the expanding fireball. Our parking 

lot shenanigans have painted a picture 
of a supernova in the viewers’ heads. 
And yet it is wildly, completely wrong.

The explosion we filmed released 
about 100 million joules of energy. But 
a kind of supernova called a Type Ia 
supernova explodes with energy of 
1044 joules—an obscene factor of 1036 
more powerful (see the sidebar for more 
about the different types of supernovae). 
Explosions this powerful are incompre-
hensible to us on a basic level, because 
we seldom experience the ratio of any 
two quantities this extreme on Earth, 
where our brains evolved. Perhaps no 
performance in the history of cinema 
or television has failed to dramatize its 
subject by a greater margin. A super-
nova would easily eradicate any life un-
fortunate enough to be in the vicinity. 
They shine as bright as 6 billion Suns at 
once, and can be seen across nearly the 
entire observable universe.

There are other differences, too: the 
terrestrial explosion was powered by 
rearranging the chemical bonds in 
acetylene (C2H2) and oxygen (O2). But 
the burning in a Type Ia supernova 
explosion isn’t chemical, it is thermo-
nuclear fusion. 

Cosmic Alchemy
Before it becomes a Type Ia supernova, 
a white dwarf star is an Earth-sized 
sphere of carbon and oxygen. In a split 
second, it becomes a hellish fireball of 
radioactivity and newly cooked ele-
ments, flying apart at a tenth the speed 
of light. In the time it takes you to 
sneeze, a shock wave rips through the 
8,000-mile-wide star, fusing the carbon 
and oxygen into heavier and heavier 
elements, climbing the periodic table 
to nickel. Hapless medieval alchemists 
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struggled for centuries to turn one el-
ement into another; they just didn’t 
have hot enough ovens. Above their 
heads, stars such as the Sun were 
converting hydrogen to helium, and 
helium to carbon. And every second, 
somewhere in the universe, a super-
nova was exploding and synthesizing 
in a flash most of the basic ingredients 
for humans. Although many of these 
elements are also created in stars, most 
of the iron in your blood was created 
in supernovae. Carl Sagan once said, 
“We are star stuff.” That’s true, but 
only part of the story: We are also su-
pernova stuff.

In a Type Ia supernova, massive 
amounts of radioactive nickel, 56Ni, 
are synthesized, nearly as much as the 
mass of the Sun. If you could convert 
it into actual nickels, one supernova 
would be worth $6 nonillion, mean-
ing $6 x 1030. But this cosmic jackpot is 
fleeting; in a week most of the nickel 
decays into cobalt, specifically 56Co. 
Within a few months, most of the cobalt 
turns into iron (56Fe).1

For astronomers, the real windfall 
is photons. Every radioactive decay, 
from 56Ni to 56Co to 56Fe, produces a 
gamma ray photon, the most energetic 
type of radiation. But the supernova is 
initially so dense that the gamma rays 
are trapped. Instead of leaving, they 
dance around inside the rapidly ex-
panding star and are converted to light 
we can see. When each photon finally 
breaks free of its plasma prison, a few 
days or weeks after it was created, its 
journey has barely begun. It may trav-
el intergalactic space for millions or 
billions of years before being absorbed 
by an eyeball or a digital camera. Each 

A simulated supernova explosion for Nation-
al Geographic Channel’s show Known Uni-
verse is the best model people can film. But 
it is a far cry from the magnitude of a real-
life supernova. Images by Kat Marcinowski, 
courtesy of Base Productions.

1 As a graduate student, I told this story of the 
cosmic potency of this rare isotope of cobalt to 
Quentin Tarantino after a screening of the ‘60s 
Italian spy film Kiss the Girls and Make Them 
Die, in which the villain puts some of this co-
balt isotope in a satellite to sterilize every man 
on Earth except himself. He was so amused, 
he took me out for a wild night of drinking. 
Nearly a decade later, when I saw Tarantino 
introduce the film again, he led with the story 
of cobalt.
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photon carries exactly one secret, one 
bit of information: its wavelength, 
which determines its color and energy. 

Fortunately, a supernova emits 1055 
of these photons, in an ever-expanding 
sphere that, over time, alerts any beings 
within the observable universe that there 
was a catastrophe. Even after this mind-
bending geometrical dilution, many bil-
lions of photons still reach Earth. By a 

process of separately studying and av-
eraging all that we can capture in a tele-
scope, we can probe thousands of secrets 
about the inner workings of a superno-
va. By repeating this process for many 
supernovae, we can even deduce the 
entire expansion history of the cosmos 
and the dark energy underpinning it.

This double magic act is possible 
because atoms and the expansion of 

the universe influence photons in two 
different ways. Elements within a su-
pernova (and in any gas along the line 
of sight to it) absorb photons of certain 
wavelengths. Each one has a character-
istic signature. When the light from a 
supernova is split into a rainbow, it su-
perficially looks much like our famil-
iar solar rainbows, but brighter in the 
bluer colors. In a supernova rainbow, 
there are dark bands where certain 
color photons have been absorbed. 
These dark bands actually exist in a 
solar rainbow, but are so narrow it 
takes a telescope to see them. They are 
much wider in a supernova thanks to 
the high velocity of the material. As-
trophysicists read this like a bar code 
to determine the elements present in 
each layer of the supernova. From the 
atomic signature of the supernova, we 
can determine its type (See sidebar). 

But even after the photons have es-
caped, they do not survive their jour-
ney through the universe unmolested. 
In the millions or billions of years that 
they have been traveling toward Earth, 
the universe has been expanding. This 
expansion stretches the photons to lon-
ger wavelengths, making them red-
der. The farther away a supernova is, 
the more its photons are redshifted. For 
some of the most distant supernovae 
we’ve studied, our blue supernova 
rainbow is shifted so far toward red 
wavelengths that it becomes invisible 
to our eyes, emitting most of the light 
in the infrared. The redshift of these 
photons tells us how fast the superno-
vae and their host galaxies seem to be 
speeding away from the Milky Way 
due to the expansion of the universe.  
When paired with the distances, it al-
lows us to make a map of how the uni-
verse’s expansion has been changing.

Einstein’s Biggest Blunder 
Albert Einstein was right about a great 
many things, but there was one thing 
he always regretted. In his cosmologi-
cal equations, he reasoned that there 
must be a counteracting force to grav-
ity. Otherwise, gravity would pull ev-
erything in the universe together. So 
he added a term, which he called the 
cosmological constant, to balance the 
effects of gravity. But in 1929, Edwin 
Hubble determined that the universe 
was expanding. Although planets, 
stars and galaxies are bound together 
by gravity, the galaxies themselves are 
flying away from one another. Real-
izing that in an expanding universe, 
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Figure 2. According to action movie director Michael Bay’s portfolio, more explosions result in 
higher profits. Will the next movie surpass 300 explosions?

Figure 3. A terrestrial explosion like the one in the National Geographic Channel’s Known 
Universe episode is rather different in process and energy than an actual Type Ia supernova 
explosion, the thermonuclear destruction of a white dwarf star.

   explosions

explosions        terrestrial   Type Ia supernova  

burning
process          chemical   fusion

          4 kilograms of 
fuel          acetylene and  3 x 1030 kilograms of

          oxygen   carbon and oxygen  

explosion 
time          1 second   1 second

energy          108 joules   1044 joules
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there is no need to balance gravity Ein-
stein was alleged to have called the 
cosmological constant his “biggest 
blunder.” Moreover, he was disap-
pointed that he could have predicted 
the expanding universe as a solution 

to his equations, if only he’d been a bit 
more creative.

But the universe couldn’t have been 
expanding forever, nor could it always 
have been expanding at the same rate. 
If you run the expansion of the universe 

backward in time, you find that an ex-
tremely dense state occurred in the ear-
ly stages, which we now refer to as the 
Big Bang. Measuring the expansion his-
tory of the universe could reveal how 
the expansion has been changing over 

There are two main types of supernovae: core-collapse and 
thermonuclear. The first involve a kind of metamorphosis, 
as a single massive star is transformed into a neutron star, 
an extraordinarily dense star where nearly all subatomic 
particles have been crushed into neutrons, or a black hole, 
shedding its outer layers in the process. These happen when 
a star runs out of fuel, and thus its inner layers lose their 
eternal struggle with gravity. They free-fall until they become 
dense enough to reach a new state of matter, and cause an 
explosion in the process. But supernovae used as standard 
candles for determining distances in the universe, known 
as Type Ia supernovae, are different: These are the complete 

thermonuclear destruction of a white dwarf star, the dense, 
burned-out core of a normal-mass star. If such a white dwarf 
is left alone, it will cool and fade, never to explode. This is the 
fate of our Sun. But if the white dwarf is in a binary system, 
it can accrete mass from a companion and explode. There has 
long been debate over whether the second star is a normal 
star like the Sun or a large, puffy middle-aged red giant star, 
or whether it is another white dwarf that merges with the 
primary white dwarf. Observations this year by my group 
and others have indicated that probably all these pairings 
lead to Type Ia supernovae. To everyone’s surprise, there are 
multiple ways to make them.

white dwarf merger
accretion from a normal star or
red giant (Roche lobe over!ow)

accretion from a red giant wind
(symbiotic system)

proposed Type Ia supernova progenitors

protostellar nebula

core collapse of a  massive star into a Type II supernova

massive star supergiant supernova

neutron star

black hole

white dwarf white dwarf

Types of Supernovae
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time, which effectively “weighs” the 
universe. This knowledge would reveal 
the age of the universe, too. 

To measure the history of the expan-
sion of the universe, we need to know 
how fast the universe is expanding to-
day compared to, say, 5 billion years 
ago or 10 billion years ago. Since the 
speed of light is finite, looking back in 
time is equivalent to looking farther 
away in distance. We need to make a 
map—not one of x versus y in position, 
but one where position (distance from 
Earth) is only one axis, and the other is 
the rate of expansion of the universe.  
As it turns out, measuring the rate 
of expansion is easy—that’s just the 
redshift of photons we have received 
from supernovae. The spectrum of a 
supernova reveals how fast it appears 
to be moving away from Earth, by 
how much all the photons have been 
stretched to longer wavelengths. This 
effect is similar to the Doppler shift, 
where sound waves from, for exam-
ple, a receding siren, get stretched to a 
lower pitch. But we also need the dis-
tance to each supernova from Earth, 
and measuring that is not so simple.

Fortunately, we can use a technique 
to determine the distances to Type Ia 

supernovae: We can treat them like 
standard candles. Although the term 
may have been invented before elec-
tricity, a better analogy is standard 
lightbulbs. If you filled the universe 
with 100-watt lightbulbs, you could 
easily determine the distances to them. 
Just compare the brightness you see 
to their intrinsic brightness. The phys-
ics is simple: because photons travel 
out of the lightbulb in all directions, 
the photons expand as a sphere. The 
surface area of a sphere is 4!r2, where 
r is the radius of the sphere, or your 
distance to the lightbulb. If you double 
your distance from a lightbulb, you’ll 
see the light dim by a factor of four.

In fact, if we really want to be clever, 
we don’t even need to know the watt-
age of the lightbulbs. If they are all the 
same, we can just compare their appar-
ent brightness to determine the ratio of 
the distances. For example, we could 
determine that one supernova is twice 
as far as another by their appearance. 
But that gets tricky, because superno-
vae aren’t all the same intrinsic bright-
ness. In other words, they aren’t all 
100-watt lightbulbs; some are effective-
ly 90 watts, and others are 110 watts. 
Fortunately, we can correct for these 

differences. Supernovae rise to peak 
brightness over the course of about 18 
days, and this peak brightness is what 
we need to measure. But it turns out 
that the brighter supernovae, the 110-
watt bulbs, take longer to reach peak 
brightness—about three weeks. The 
dimmer supernovae reach their max-
imum in only about two weeks. On 
top of that, the brighter supernovae 
are bluer, and the dimmer supernovae 
are redder. If you measure the color 
and rise- and fall-time of the super-
nova, you can correct for the fact that 
they aren’t exactly standard candles. 
They’re really “calibratable candles.“

In the late 1990s, two teams—the 
High-z Supernova Search Team (z 
is the abbreviation used for redshift) 
and the Supernova Cosmology Project 
(SCP)—used these methods to deter-
mine distances to far-away supernovae 
for comparison with nearby superno-
vae discovered by a Chilean group, the 
Calán/Tololo Supernova Search. They 
had expected to find that the universe 
was decelerating over time; that is, 
the expansion rate would be slowing 
down because of the mutual attrac-
tion of all the gravity of all the galaxies 
in the universe. But what they found 

SN 2011fe

Figure 4. The Type Ia supernova SN 2011fe is the closest supernova observed in 25 years—21 million light-years away in the Pinwheel Galaxy. 
A Hubble Space Telescope image (left) taken years before the supernova shows that the binary star system that ultimately exploded was too 
faint to be seen, indicating neither of the stars was a massive red giant. At right, SN 2011fe is shown at maximum brightness as seen by LCOGT 
telescopes. (Image courtesy of B. J. Fulton of University of Hawaii, LCOGT, Space Telescope Science Institute, Palomar Transient Factory.)
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instead was one of the most shocking 
and worldview-changing results in all 
of history: the universe’s expansion 
wasn’t slowing down. It was speeding 
up. This result would take some kind 
of energy, and because we can’t see it, it 
has been called dark energy, as a paral-
lel to dark matter (the amount of mass 
in the universe that we also can’t see). 
The two are almost certainly unrelated, 
except in our relative ignorance of them 
compared to their terrestrial cousins. 
In 2011, the leaders of the High-z team, 
Brian Schmidt (now at the Australian 
National University) and Adam Riess 
(now at Johns Hopkins University), 
along with Saul Perlmutter of Lawrence 
Berkeley National Laboratory, who was 
the head of the SCP, were awarded the 
Nobel Prize in Physics for the discovery. 

Supernova Legacy Survey
After the SCP and the High-z team dis-
covered dark energy, the next step was 
to measure its properties in the hopes 
of learning what it is. Although the 
discovery was made using tens of su-
pernovae, figuring out what it really is 
would require hundreds more and an 
entirely new approach. Astronomers 
from Canada and France decided to 
build what became the world’s larg-
est digital camera, a 340- megapixel 
instrument that could image an un-
precedented square degree—an 
area of the sky the size of four full 
moons at once. It was attached to the 
3.6- meter Canada- France-Hawaii Tele-
scope (CFHT) on Mauna Kea, and an 
unheard- of 10 percent of the time was 
dedicated to measuring the properties 
of dark energy. In 2003, the Supernova 
Legacy Survey (SNLS) began in ear-
nest, backed by a global coalition of 
astronomers, including me, using not 
just the CFHT but most of the world’s 
largest telescopes. 

In previous supernova searches, 
groups would search for supernovae 
over large areas of the sky, using spe-
cialized wide-field cameras, then ob-
tain follow-up observations of those 
supernovae over the course of two 
months, often with different cameras. 
But Megacam made possible a new 
approach called a rolling search. Two 
fields would be monitored at any given 
time, and images would be taken once 
every few days. Because the large tele-
scope and large camera could look so 
deep into space, and over such a wide 
area, it would see about 40 supernovae 
at once. The search fields and follow-

up observations would be one and the 
same: When new data were obtained, 
observers would search the images for 
new supernovae, while simultaneously 
following previously discovered ones. 

The result was an order of magni-
tude increase in the discovery rate of 
distant supernovae, and much more 
precise information on each one. Be-
cause all data were from the same tele-
scope, the observations could be cali-
brated more precisely. From 2003 to the 
end of the survey, in 2008, the SNLS ob-
tained multicolor lightcurves of thou-
sands of astronomical events. However, 
not all of them were supernovae.

A spectrum is needed to tell whether 
a potential discovery is actually a su-
pernova. For such distant supernovae, 
creating this spectrum requires big tele-
scopes that can split the faint light finely 
enough. Most of the largest telescopes 
in the world, those with 8 meter or larg-
er mirrors, have to be used to observe 
many distant supernovae. The project 
was so ambitious that a few percent 
of the time available on each telescope 
was designated each year to this project. 
Time on a large telescope is so precious 
that astronomers had to band together 
from many countries, using many tele-
scopes, to obtain enough time to make 

Figure 5.  The supernova named SN UDS10Wil exploded 10 billion years ago and can thus be 
used to study the early universe. The light from this supernova is just arriving on Earth after 
traveling more than 10 billion light-years across space. The sequence of images on the bottom 
row shows how astronomers detected the supernova. By subtracting the earlier left image, 
taken before the light from the supernova had reached Earth, from the middle image, which 
was taken a year later, the light from SN UDS10Wil was revealed. Images courtesy of NASA, 
ESA, A.Riess (STScl and JHU), and D. Jones and S. Rodney (JHU)
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the measurements. In the end, the SNLS 
spectroscopically confirmed about 450 
Type Ia supernovae.

When we finally made our best map 
of the history of the expansion of the uni-
verse, the results were bizarre and coun-
terintuitive, but not entirely unexpected. 
They indicated that the dark energy per 
unit volume in the universe is constant. 
This is odd: As the universe doubled in 
size, the amount of dark energy dou-
bled. Unlike anything we are used to on 
Earth, as the universe expands, matter 
gets diluted but dark energy doesn’t. 
Strangely, this means that dark energy 
must be a property of space-time itself. 
Space has a natural springiness, a kind 
of natural antigravity that causes it to 
push itself apart. Scientists had seen this 
before: It was Einstein’s cosmological 
constant. The very term he called his 
“biggest blunder” was in fact a remark-
able feat of prescience.

Robots Control the Future
After the end of the SNLS, we were 
left with a dilemma. Ironically, distant 
supernovae were studied much better 
than nearby ones, because a very large 
area of the sky must be searched to 
find nearby supernovae. The rolling 
search trick won’t work: Specialized 
large- format cameras are still needed 
for searching with separate telescopes 
used for follow-up. But traditional 

astronomy is biased against studying 
rapidly varying phenomena. Time is 
usually allocated in individual nights, 
a handful per year, and the astronomer 
has to trek across the globe to make the 
observations. In most cases, it is eco-
nomically and logistically prohibitive 
to take observations of nearby super-
novae every few days. 

Queue scheduling of telescopes was 
a major innovation that ushered in the 
current supernova golden age. Rather 
than allocate whole nights to a given 
astronomer, a number of hours over a 
semester are allocated. Then, a dedi-
cated astronomer at the telescope ob-
serves all targets in the queue for a 
given night, which can be from many 
different projects. So you could ob-
tain 15 minutes of time per night to 
monitor a supernova, and without the 
added expense of traveling to the site.  
Still, queue observing comes with its 
own problems: The queue observer 
may not be an expert on taking the 
type of data required, and it is expen-
sive, because several dedicated astron-
omers have to be hired per telescope.

The next innovation, a revolution 
that astronomers and engineers are in 
the early stages of developing, is ro-
botic telescopes. The observing can be 
more efficient, because robots don’t 
get tired, and they can analyze images, 
monitor conditions and find targets 

faster than humans. They are also 
cheaper than hiring astronomers on-
site, making new projects involving 
arrays of smaller telescopes feasible 
for the first time. One such project is 
the Las Cumbres Observatory Global 
Telescope Network (LCOGT), where 
I am a staff scientist. We are building 
a worldwide network of 0.4- meter, 
1-meter and 2-meter telescopes, linked 
to make a single worldwide observa-
tory. The ultimate network will con-
sist of two 2-meter telescopes, 10 to 
15 1-meter telescopes, and 16 to 24 
40- centimeter telescopes, spread 
around the world at different sites. It 
will always be dark somewhere. For 
the first time, using LCOGT astrono-
mers will be able to make continuous 
observations for days on end, without 
being interrupted by the rising sun. 
Any time a transient observation is 
needed, we’ll no longer have to wait 
for darkness to observe it. 

An always-on, global robotic array 
of telescopes is perfect for the nearby 
supernova problem.  Not only will it 
allow more observations than ever be-
fore, but rapid observations that are 
now all but impossible will become 
routine. Data taken soon after a super-
nova explosion can reveal details about 
the progenitor star, because remnants 
of the progenitor can still be seen in the 
outer layers of the supernova, before it 
has expanded and diluted them. And 
if you can catch a supernova while the 
shock is still breaking out of the surface 
of the star, or soon after, it can reveal the 
type of star that exploded. 

Spy Satellites
The next leap in supernova cosmology 
requires putting a dedicated satellite in 
space. This concept was the top recom-
mendation from the 2010 Astronomy 
and Astrophysics Decadal Survey, a 
panel of astronomers assembled to de-
termine future directions in the field. 
The envisioned design is a satellite 
called WFIRST, for Wide-Field Infra-
red Survey Telescope, and it would be 
the first wide-field infrared telescope 
in space. It could find thousands of 
supernovae, much more distant and 
further back in time than we have ever 
seen them. 

But there’s one big problem: The 
funding situation in astronomy is so 
dire, there isn’t money to do this top-
priority research. Many astronomers 
had written it off. However, the idea 
may be resurrected with some scraps 

Figure 6. Type Ia supernovae can be used as standard candles to measure the expansion his-
tory of the universe, once they have been calibrated for differences in brightness. More distant 
supernovae are fainter (toward the top of the graph) and more redshifted (toward the right of 
the graph). The data points are supernovae from various surveys (shown in different colors, 
with the Supernova Legacy Survey (SNLS) data shown in yellow). A cosmological model with 
dark energy (black line) is required to fit the data. (Image from A. Conley, et al. Astrophysical 
Journal doi:10.1088/0067-0049/192/1/1.)
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from the table of the better-heeled es-
pionage community. In 2011, the U.S. 
National Reconnaissance Office (NRO) 
asked NASA whether it would have 
any use for two of its spare spy sat-
ellites. NASA assembled a classified 
team to look over the idea and found 
that it could have merit. For its part, 
the NRO decided that it could declas-
sify some of its hardware. They gave 
NASA parts of two telescopes: the out-
er barrel assemblies, the 2.4-meter mir-
rors and the equipment for radiating 
heat. The movable secondary mirrors 
and cameras were too classified to give 
away, so NASA would have to build 
them on their own. The telescopes 
would have a quarter-square–degree 
field of view, about the size of the full 
moon, and a hundred times the area 
of the Hubble Space Telescope’s Wide 
Field Camera 3.

Although the NRO is being tight-
lipped about the origin of the hard-
ware, many have speculated that they 
are from the KH-11, or “Stubby Hub-
ble,” series, which debuted in 1976. 
These were the first U.S. electro- optical 
imaging spy satellites, and were so 

nicknamed because they look a lot 
like the Hubble Space Telescope, even 
down to the same-sized primary mir-
ror, but with a shorter focal length and 
thus a wider field of view. However, 
other sources indicate that they are in 
fact from a failed program called Fu-
ture Imaging Architecture, after Boe-
ing had massive budget overruns and 
was forced out of the contract.

Whatever their origin, it isn’t obvious 
that the spy satellites will save WFIRST. 
The astronomy mission is estimated 
to cost about $1.6 billion. Repurposing 
a spy satellite will save some money, 
but probably only about $250 million. 
NASA would still have to redesign 
WFIRST to use the new hardware, and 
then come up with a lot of cash for the 
parts they are missing. Still, one hopes 
that Congress could take the initiative 
to provide the missing funds, a frac-
tion of what is undoubtedly spent on 
reconnaissance. I’d like to think Ameri-
cans live in a country so awesome as to 
make possible the repurposing of tele-
scopes from spying on people to spy-
ing on the secrets carried inside distant 
supernovae from the early universe.
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Figure 7. The Las Cumbres Observatory Global Telescope Network (LCOGT) will take advan-
tage of the fact that it’s always dark somewhere. As a worldwide network of telescopes,  it will 
facilitate monitoring supernovae continuously around the clock. Telescope graphics courtesy 
of Stewart Lowe.
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