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"Well, Dyson's gone and topped himself again."

"Oh yeah," I replied, "So exactly how does one top
spheres the size of solar systems and trees on comets?"

"Actually, Keith, his newest idea kinda relates to
the comet trees. Kinda sorta," Danny responded.

Danny Treece has the office next to mine here at the
Wilcox Observatory. I'd made the mistake of poking my head in to
say hi, and now it was starting to look like I might as well sit
down. Danny had just gotten back from a conference at JPL where
he'd heard the Princeton physicist Freeman Dyson give a lecture.
Now it looks like he was on fire with yet another new space
proposal, so I had a sermon in store.

I knew I should humor Danny, as he was doubtless my
best friend here at the observatory. The proximity of our offices,
combined with the similarity of our areas of work pretty much made
a friendship inevitable. We both specialized in minor bodies; he in
Near Earth Objects or NEOs, as well as Main Belt objects, I in
Kuiper Belt Objects or KBOs in that more-distant ring of
iceteroids. I've certainly found that Danny's expertise in fixing
orbital plots for objects with only two or three observations has
helped me out on more than one occasion. He was also, so far as I
could tell, the only dwarf working in the field of astronomy.

"Dyson's always thinking outside the box when it
comes to the search for life beyond the Earth," Danny said while I
settled in his spare chair. "While more pedestrian minds are saying
to listen for radio waves, Dyson's saying, ‘Forget radio, watch for
infra-red. Be open-minded about freeze-dried European fish orbiting
Jupiter.' This new idea is more of his unconventional approach to
the search for ET life.

"He calls it ‘pit-lamping'. The term is borrowed from
a Canadian nighttime hunting technique. It's a technique so
effective that it's actually illegal. You tape a flashlight to the
barrel of your gun. Now most of the time your prey is going to be
too far away to see by the light of the flashlight, but guess what
you see anyway?"

"What, pray-tell?"

"Two eyes, shining back at you from the dark. The
optics of it are such that when the light shines into the eyes of
the animal, a certain percentage of the light is reflected back;
what we call ‘eye shine'."

"Yeah, I know what you mean," I said. "I see eye
shine from my cat quite a bit."

"Right, but the very best positioning for seeing eye
shine is with the light source directly behind your head from the
point of view of the animal, or with the light on a direct line
between you and the animal, as in this flashlight-on-the-gun-barrel
setup."

"And this helps us find life beyond the Earth
how?"

"Well, first you have to stop and think about what
life adapted for survival in space would be like."

"OK," I said, squinting up my eyes for dramatic
effect. "I'm imagining a deer in a space suit. And I'm hungry for
venison. So I'm putting a flashlight…"

"C'mon, be serious. Firstly, space-adapted life is
going to be very plantlike, at least in structure and lifestyle.
You have to assume that it's using solar energy and recycling its
own wastes. If it lives any distance from its sun at all, you need
to assume a big parabolic concentrating reflector. Even if it
wasn't photosynthesizing, it might need something like that just to
stay warm enough to function.

"So, if there's life like that in the outer solar
system, say on Europa, or Jupiter's Trojan asteroids (which are a
lot icier than Main Belt bodies), or on your KBOs…"

"Life on iceteroids?" I interrupted.

"Dyson says planets may not be the best places to
look for life. Think outside the box, man.

"So anyway, the best way to observe it would be to
wait until the sun was directly behind you. Just like with eye
shine, when some of the light gets reflected back off of the
reflector, it bounces back preferentially in the same direction the
light's coming from. So the best way to make these kinds of
observations is when the sun is directly behind you when you're
facing your target. An interesting aspect of this is that it
becomes more effective the further out you go."

Suddenly Danny was looking at the wall of his office
which was plastered with about a dozen pictures of orbiting space
habitats. Maybe I ought to explain at this point that Danny was a
relic from the old L-5 Society, and was still holding out hope that
Gerry O'Neill's enormous space colonies were going to get built
someday. When discussing space, I'd learned long ago to avoid
subjects like building cities on the moon or terraforming Mars.
He'd sneer at me for my "planetary chauvinism", point at his wall
of Island One's, Two's and Three's, and lecture me about freeing my
mind from the "planetary paradigm".

"Oh my God. I've got that synergy thing going again,"
Danny announced. "Forget about space-adapted life! Pit-lamping is
the ideal way to search for extraterrestrial intelligence.

"If we assume there's anything technological out
there at all, we have to explain the Fermi Paradox. Y'know, why
they haven't already colonized Earth before we could even be here
to talk about it. One possible explanation all along has been…
these babies," he said, gesturing at the artist's conceptions of
giant space habitats.

"Maybe it's presumptuous of us to assume that our
solar system hasn't already been colonized," Danny continued. "Even
if ETs did come here to settle our system, who says they'd
necessarily have any interest in planets? They'd just view them as
awkwardly-steep gravity wells. Potholes in space best steered away
from. Raw material inconveniently packaged in a way too
uneconomical to extract. And planets aren't mobile. What if you got
bored with the orbit you're in, and decided you'd rather orbit
elsewhere? No, they'd stick with the kind of artificial free-space
structures they'd traveled here in and were already used to, and
would only mine small bodies; which means they'd be orbiting in the
outer solar system where there's plenty of volatiles. So how would
we spot them?

"Imagine that you're floating around outside of a
space habitat…"

"Which kind?" I asked, looking at his wall. There
were cylinders, spheres, tori.

"Makes no difference," Danny insisted, waving a
stubby hand in the air. "This argument would apply equally well to
all of them. All of the peer-reviewed space habitat models involve
enormous mirrors reflecting sunlight in through windows. The
further from the sun, the bigger the mirrors. Now, imagine that
you're floating around outside of the habitat in any old location.
You look at the mirrors. What do you see?"

"I dunno."

"Mostly you just see black because the mirrors are
just reflecting space. Maybe you might see a few reflected stars,
depending on the quality of the mirrors. Now imagine that you're
floating around somewhere on a straight line directly between the
habitat and the sun behind your back. Now guess what you see. You
see the entire area of the mirrors brilliantly lit up. Lit up with
light reflected from the interior, and bounced back preferentially
in the direction of the sun, straight toward you."

His face screwed up into a thoughtful frown. "I guess
it would be a kind of aqua-marine light. Mostly green light
reflected off of land area, but also some blue from lakes and from
atmospheric scattering. Brilliant white scattering from clouds. The
light would be quite bright.

"Now the further back from the habitat you get, the
smaller the apparent size of the mirrors that you'd see all lit up.
But you'd always see the entire area of the mirrors lit up, as long
as you were on a straight line between the habitat and the sun. And
the mirrors would present a good deal more area to your view than
the habitat itself. I bet you could see it all the way back to
Earth!

"Someone should do some observing with this in mind.
It would be interesting to find out whether or not we live inside
of an alien Dyson Sphere."

"Oh come on, now," I scoffed. "We can't be living
inside of a Dyson Sphere!"

"Well, it would all depend on what percentage of the
total amount of sunlight was being used, now, wouldn't it? You
know, Dyson never meant a continuous, hollow sphere. Simple physics
tells you such a structure would collapse from the sun's gravity.
He only meant a swarm of solar energy collectors and… orbital
habitats. The very thing we're talking about here! We probably
should have coined the phrase ‘Dyson Swarm' instead.

"Now, is there an alien Dyson Swarm around our system
collecting all or even half of the sun's radiated energy? Obviously
no, a fact any Cro-Magnon could have ascertained with naked-eye
observation. What about a swarm using one percent of the sun's
energy; one well-scattered across the entire outer solar system?
Such a discovery would probably have had to wait on the invention
of the telescope. Now what about one tenth of a percent? Detection
then would probably have required the more-modern equipment, like
the world-class narrow-field optics we just finished putting on
this big baby," Danny said, hooking a thumb toward the dome down
the hall. "And that's assuming anyone would even be bothering to
look in the right way. As far as I know, nobody is."

"A tenth-of-a-percent Dyson Sphere doesn't sound like
very much of a Dyson Sphere to me," I opined.

"Maybe not as Dyson Spheres go, but as civilizations
go it could be mind-bogglingly huge, at least in comparison to our
planetary civilization." Danny suddenly hopped up to stand on his
chair so he could reach across his desk to get his calculator.
"Dyson pointed out in his Dyson Sphere paper that the Earth only
intercepts one six hundred millionth of the total energy the sun
gives off…"

"Oh, put that thing away. We're only sliding decimals
here."

Danny stopped pecking in numbers, and tossed the
calculator aside. "OK. So a civilization that only uses one
tenth of one percent of the sun's energy could still have six
hundred thousand times the surface area of our planet. Just think
about a civilization which outstrips ours by five orders of
magnitude. Now chew on that!"

* * *

That morning after I got home (all optical
astronomers are on the nightshift), I immediately proceeded to the
bedroom because I'd intended to go out again before settling down
to a good day's sleep, and wanted to get in a quick shave first. My
ginger-and-white cat, G. Bruno, was lying on my bed. He sat up as I
entered.

"Marrrow," he pleaded.

"I've told you before, we don't have any marrow in
the house," I explained. "And besides, what the heck do you think
you are, a lion on the African savannah gnawing on zebra bones? Get
real."

I live alone, if you can't tell.

I began to shave. Bruno was still petitioning for
marrow. Or perhaps discussing the famous reporter Edward R. Murrow;
it was hard to tell over the sound of the razor. I turned to look
at him, but my retort died before it started.

Bruno's eyes were shining back at me like brilliant,
amber headlights.

Of course the eerie radiance was just light from the
bulbs around the mirror I was shaving in front of shining into
Bruno's eyes and then being preferentially focused back in my
direction.

It was still spooky-looking, even when you understood
the scientific explanation. No wonder Dark-Age Europeans nearly
made Bruno's kind extinct. Coming across a cat in the middle of the
night while holding up a torch either behind your head or in front
of it created perfect conditions for eye shine, igniting fears of
satanic possession of familiars.

And of course the experience had me thinking back to
my earlier conversation with Danny Treece.

The odd thing was that after showing so much
enthusiasm for his new idea, Danny settled back down again, got his
evening cup of coffee, and then calmly went back to his NEO
observations, showing no apparent interest in following the idea
any further. His mind was like that: astonishingly nimble, fleet
but fleeting, madly dancing from one high-powered concept to
another but never staying one place long enough to accomplish
much.

As I continued my shave, I found myself actually
contemplating the idea of doing the kind of observations he'd
proposed since he had now seemingly abandoned the proposal. It
suddenly occurred to me that, unlike the proposal to look at Europa
or the Jovian Trojans, the kind of observations Danny had proposed
were not time-critical. One wouldn't have to wait the better part
of a year for the precise line-up of Sun, Earth, and target, to
attempt an observation on one critical night only which may or may
not even have decent seeing conditions. If alien O'Neill's
were skulking about out there, they could be anywhere along
the plane of the ecliptic, so any particular time was as good a
time to look for them as any other. One only had to point the
telescope in a direction precisely opposite to that of the sun.
Each night, you'd be looking at a slightly different spot, as the
Earth orbited. You could survey the entire ecliptic in this manner
in a year's time.

I briefly wondered if one could indeed take it for
granted that alien space habitats would necessarily orbit in the
plane of the ecliptic. But I finally decided that yes, one could.
The aliens would have to mine small bodies for raw materials; for
growth if for no other purpose. It would be more economical for
them to orbit in the same plane as most of the available raw matter
in the system.

Now please know that I didn't seriously entertain
much notion of finding ET living in Island Three in the outer solar
system. But still, it occurred to me that one might instead find
something else of interest using such a unique observational
program; perhaps some ubiquitous, but presently-unknown aspect of
the outer system. Rings of fine dust or ice, maybe. I couldn't
think of anyone else having ever made such observations. Something
worthwhile might show up, even if Danny did have to look elsewhere
for his alien friends.

* * *

That night when I returned to my office, I set about
coordinating the night's observations with the computer network
which controlled the scopes. I saw that I had two observations
scheduled for the night: one which was one degree above the
ecliptic, and one which was two degrees below. There was some slack
in the schedule. No reason why I couldn't sneak in a quick
observation while in the midst of slewing the telescope between the
two positions, which would happen
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