











PIATE 1: O1' Indebuggable departs -< overshooting Devil Star, with a close
pass at the Devil's Horns (see Poul Anderson's comments in EDX)
to slam a bit of extra mass through the starship's drive-field, boosting
us to near-lightspeed (well, okay -- it isn't quite that simple). Small
Xmas tree bauble is moon we've terraformed (with Leinster towers) and
the nearby scattering of suns is the edge of the Hyades Cluster. That
batch in the upper righthand corner, off there in the deep black where
we're heading, is our next stop: the Pleiades Cluster. '

PIATE 2: Repairs enroute -~ the forward observation deck having been

completely dismantled, its supporting framework is now being
patched up and reinforced (see '"Noise" this month). Anyone who knows
them might possibly recognize Rog Phillips and Honey on the Ship's Main-
tenance Crew; the Grahams have had a pretty rough time, this past month
or so. . o and of course, there's the Pleiades on the giant viewplate -~
we're about halfway out to it, travelling at almost the speed of 1light
where even the maximum thrust our drive-field's capable of gives us only
about O.1-g acceleration. (That steel plate Rog's holding in place
would weigh about 70 1bs. in one gravityl) Puzziness around those giant
suns is our first indication of the huge cloud of nebulous dust&gas that
exists in the Pleiades Cluster.

PIATE 3: Approaching the Pleiades at 1-g deceleration, slowing down to

sublight speeds so we can maneuver toward a Sol-type sun ...
the observation deck has obviously been rebuilt by now, and I'm just
assembling some of the gear we're going to need. The Pleiades® huge
dust-cloud is quite obvious, now, where the blazing light of giant suns
illuminate it. (These illos were adapted, inch by inch, from astrono-
mical photos on pages 184, 233 and 234 of PICTORIAL ASTRONOMY.) And tho
the Pleiades have been one sector of Earth's sky that's been investigated
more often and more carefully by astronomers than any.other, the total
number of suns in this cluster is still anybody's guess. Robert Hooke
counted 78 stars in 1664, using a 2-inch telescope. In 1876, Wolf noted
625 stars, With 4-hour exposures, Paul and Prosper Henry made a photo
chart in 1887 showing 2326 stars. Since then, many more have been noted
-- but of the several thousand stars in this area, only about 250 are
known to be in this cluster; the rest are out beyond it. Also, the very
faint stars are undetectable at this cluster's 500-lightyear distance;
and there could be scores of them (with perhaps even a giant sun or two)
hidden behind that huge dust-cloud. Where it is, we see only the stars
on this side of it. But even with all this, the Pleiades Cluster isn't
conceivably anywhere near as large as our own home-cluster.

It would be too great a stretch of coincidence for us to expect to
find a Sol-type sun, with the Barth-type world we're looking for circling
around it, out on this edge of the Pleiades Cluster precisely where we
happen to be approaching it. We may certainly spot some likely-looking
Sol-type suns from here, but their positions would more than likely re-

. quire us to penetrate part-way into the Cluster to reach them ... and
this is one thing I do not wish to do! 1I'm not much concerned about the
possibility of meeting Someone; I just don't want our presence to even be
detected, and there'll be much less chance of it if we stay out of there.
This search for an Barth-type planet could be too much of a tip-off om
the kind of place we came ¥rom. S50 we'll keep scouting along the fringes
of this Cluster until we find something we like out here.

And in next month's issue, of course, we'll explore it. There are
certain little things about interstellar stouts exploring an . Barth-type
planet that you just don't find in science-fictiom ....

And the month after next, we'll be taking the Long Jump back to Earth.
<o.Barth more than a thousand years in.the future, that is. Remember how
we began this trip, blasting out past Saturn and someone said, "This'1l

all be tract-homes when we get back!"??77?
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© Now, just suppoSe our starship wis SO bmg, w:th such tremendous
mass, : that we’d have- pulled Bigstar clear out of her path, after us,
as we: left ..J and on approaching Hotstar, we’d have pulled it part-

way toward us as.we, arrlved.g L

Ch111un, 1t couldn‘t happen‘~

Yisee, mass attraction or arav1ty—pull is just exactly 11ke
horsepower -- 'so:many. pounds getting moved. such=-and-sunh a, distance
during a certain period of time -- the “only . dlfference being that.
graV1ty doesn't qu1t it keeps pulllng, so we say it accelerates.

But the thlng that matters here 1s that "perlod of tlme" busi-
ness.,

If we're leaving Bigstar at the speed of light, then no matter
how much mass our ship has, it cannot pull Bigstar after us.

-We see Bigstar. frozen still. in space behind us because we're
mov1ng at the same speed as the light it emitted when we left, the
light that is now travelling along with us. But what we see is also
true of Bigstar's gravity-pull on us, or our ship's pull on her --
the pull we feel comes from exactly where we left her!

So even though we're cr0551ng 10 11ghtyears of space, every
effect we can poss1b1y get fiom Bigstar will be‘'as if she were frozen
still back there in her path. As if the effect, too, were frozen.

As if Time had stopped. Like Ligstar's 1light, one rnstant of.
time is travelling along with us. The ship, everything, is locked in
it! As if Time was zero!!!

And you just can't move anything any distamce at all if you have
absolutely no time to do 1t' Cur ship can't pull at Blgstar.

Approaching Hotstar, it's the same deal, Any effect we could
have on Hotstar, even clear back at the start of our trip, could not
reach llotstar until 10 years later -- and d that's the very same instant
we arrived there. Our ship couldn't start pulling at Hotstar when we
were still a lightyear or so out; there's no time! lle're already there
before the "puli" even gets started'

Time is zero,

Well-1~1-1111, now -~ what's that mean to us?

Protons need time to swing around neutrons inside atOms.J Atoms
need time to exert.pull on other atoms, to maintain the structuresof

‘molecules. Thoughts need time to travel:along the neuron passages of
the human. braln. Things even need time to: fall apart!

-Beh1nd‘us;vt1me is zero. In front of us, time is zero,

Even on; the ship itself ~-- all along 1ts fllghtpath -- where it
Eas and,where 1t w111 be, time is zero! ,

o We crossed a distance of --10 lightyears of 1nterste11ar space.,
Ten years of time passed in the Universe around us,

But for us -- the mere blink of an eye!
Ihat Hotstar observer maybe wasn't so dumb, after a11: ‘He simply
‘belleved what he saw with his own six eyes.

. ... MNow, this "timé effect" is what gives us the devil of a problem
“with our ship's fuel, Y'see, the’'ship hasn't got a great deal of mass
—- a few thousand toms -- but just applying power to make her move
takes .time! At low speeds, that's no problem' you need exactly so

- much power to move so much mass to a glven velocity.

But get up to 90% of 11ghtspeed, and the rate of power you're
applying per second only has nine-“tenths of a second to do any work!
It's just as if your ship's mass had shot up! " Then you get really
close to lightspeéd and your power only has a split-microsecond to
do any good, and ... well, every tiny bit faster you go just multi-
plies the power you need! Ea—




































