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ARE WE ALONE? or
0The di s c el ergagisms dn a distamt planet in our solar system
or beyond would have an i mpact 2

By Martin Grasmann. This is the 17th part of an (very) extended summary of a lecture about
biology that Dana Bachmann, SETI Institute/S&Nrh&s gave on Wednesday, March 26th at the
CMU.

Solar Sails (Continued)

In the last issue of the SAS newsletter we started to look at the possibility of interstellar tray
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In the last issue we talked about solar sails driven by lasers, but they may not only be driven
f AAKG Ay AGa GrarotsS F2N¥o hyS OFy Ftfaz $§
RitbPdema&er'stahdstfdnicfowEearhlification bystimulated emission ofradiation and is a devicel
that produces coherent, electromagnetic waves through amplification by stimulated emission
difference between a laser and a maser is that lasers emit their light from saftsXUV, visible
light to the near infrared spectrum. Masers emit their energy in the microwave region of the el
GN2YF3IySGiAO aLISOGNHzYd ¢KSAS KeLRGIKSGAO!l €

maser they would have to be constructed of a mesh of wires with theV// ﬁ

same spacing as the wavelength of the microwaves. Masers also sp
out more rapidly than optical lasers owing to their longer wavelength
and so would not have as long an effective range. So to focus more
energy onto a distant solar sail large zone plates could be deployed.
zone plate is a device to focus light like a lens but uses diffraction in
of refraction and was first created by Augusiiean Fresnel. On the rig
side you can see a zone plate or Fresnel lens which focuses light in\
gle spot. The zone plates would be propelled outward using the samaN

energy source and placed at a location between the laser or maser and

the spacecraft thus maintaining its position and to focus the energy on the solar sail.

_

Ihstead ok laser e rmasersdas the main energy source for a solar sail our sun could be used in
First the ship would orbit continuously around the home star until the appropriate starting veld
is reached; a little bit like a windjammer. Finally the ship would begin its trip away from the sy
tem using the light from the star to keep accelerating. Further out when it was too far away frg
the star to keep using its light the ship would still continue on its journey using its own momer
When the ship approaches the target star it would turn the sails toward it and begin to orbit in
ward to decelerate. This kind of journey would of course take significant more time than a las
L. maser driven one!
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But back to the Starwisp concept which was first introduced by Robert L. Forward in 1985 an

nndth the wires spaced the same distance apart as timer3 wavelength of the microwaves. In ad-

send back data.

was

QsiMg & kigh powered microwave antenna pushing a sail (see his conceptual drawing on the pext
side to the right). The sail would be a mesh of extremely fine carbon wires about 100 m across,

dition the wires could contain all the electronics necessary to control the craft, doing science and
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The sail would be of very low mass with the mesh having a density of only 10(
km2, which would add up as a total mass of 1 kg for a 4gaih and a payload of 8
grams. Because of the beam widening of masers the range of the transmitting
tenna would be limited. The sail would have an extremely high acceleration of

m/s? (ca 2.45 gorces) and could reach a significant speed on very short distan " FOWER GPERATION PUASE
before the probe would pass out of range. The antenna would be about 560 ki TEZE fohen sateiiit
diameter and transmit 56 GW in power. This would enable the probe to be acc

ated to about 10% of the speed of light. Using its own momentum the probe w wcromave

cruise for decades until it was about 80% of the way to its target star. At this p ?@ﬁﬁ%ﬁwﬁ
the antenna would be switched on again so that the microwave beam would a PHase
there with the probe at the same time. Of course at such distance the antenn:

would be unable to provide any propulsion to slow down the Starwisp probe b

the sail would still collect enough of the microwave energy to operate its sensc micRowAvE |
and transmit the data it collects back home. The probe would then perform a f foneraT
speed flyby through the distant solar system collecting as much data as possit

The idea is to mass produce these probes. Because the acceleration phase is

Iong., ca 350 hours to reach 10% of light speed if we assume that the 24gnéd- ]
eration is kept up to the very end, a probe could be send on its way every cou|
weeks. After a few decades a constant stream of data from distant solar syste
would start to arrive even if each of the probes would speed through their dest.....
tion star systems in a matter of days.
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Figure A-1. Stacrwisp: A Maser-Pushed Interstellar Probe.

One problem with all high speed interstellar travels is the danger of radiation encountered en route. Ordinary intengtietigeh would
become a significant radiation hazard, and because of the extreme weight restrictions the Starwisp probe would be wilting simd
likely without active selfepair capabilityAs with every solar sail keeping the sail in shape is a huge challenge: if some part of sail
torted it would reflect microwaves (or light) into a different direction than the other portion leading to @away catastropk because
the misdirected trust would warp the sail even more. Several proposals have been made how to construct such a fragibesstol LSe
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on a flexible substrate.

Solar and microwave sails to travel interstellar distances may not happen in my lifetime but | hope to see at least Sometakiss
place inside our solar system. This technology should be promising enough to make this happen!

Nuclear propulsion

The second option which is in our (theoretical) technological grasp is propulsion based on any form of nuclear enetglfatrieifss/
probes which fall into this category would use nuclear pulse propulsion, fusion propulsion and or be equipped with anteastgibts.
Finally we may also discuss antimatter drive systems which may not quite as far out as warp drives, wormhole travelackjpapsp
etc but are probably in the same league.

Nuclear pulse propulsion

INTERMEDIATE UPPER MODULE

PLATFORM ond STAGE SECTION (BODY)

n .
Ist STAGE SHOCK ABS. Nuclear pulse propulsion have bee
SHOCK ABS. proposed nearly from the advent o

the first nuclear explosion on July
16, 1945 in Alamogordo, New MeX
ico when the incredible power re-
PAYLOAD leased by fission and later then by
SECTION fusion reactions were realized. In
1947 Stanislaw Ulam proposed thg
PROPELLANT use of nuclear warheads as a meg
MAGAZINES to travel to the stars. This concept
PROPULSION was first developed as Project Orig
MODULE by DARPA (Defense Advanced R
search Projects Agency) and later
refined using inertial confinement fusion reaction and known under the names project Daedalus and project Longshot.
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On the previous side you can see an early conce
drawing of the Orion rocket. The Orion design wou
deploy small sub 1 kiloton nuclear fission or fusion
thermonuclear explosives out of the rear of the
rocket and detonating them 200 feet out. The blast
would be caught with a thick steel or aluminum
pusher plate.

To absorb the shock wave from the generated plag
wave, large multstory high shock absorbers would
be necessary to spread the millisecond shock wav
over several seconds and thus giving an acceptab
acceleration speed. The base design consisted of

4000 ton model planned for ground!!! launch from

Jackass Flats, Nevada. Each of the nuclear 150 to
blasts (measured in tons of TNT at sea level) woul
add 30 mph to the crafts velocity. To prevent ablati

of the pusher surface a graphite containing oil would

be sprayed over it. To reach Earth orbit the proced
would have to be repeated 800 times. From afar it
would have locked like an atomic pogo stick! Toda|
seems incredible but in these early days of nuclea
energy and enterprise these kind of concepts were

actually thought through and deemed not completely impossible! If built, one Orion rocket could have transported a wholeaseon
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The next parts will see the continuation of concepts for interstellar travel. You will hear more about the Daedalus project,
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Quiz Corner by Tom Smith

1. What are the names of the two Mars rovers?

and

2. The rovers have how many wheels on them? (not a
trick question:)
8 4 6 They use tracker chains instead of wheels
OD[LPXP VSHHG RI D URYHU LV«
2in/sec 4in/sec 7 in/sec 12 in/sec

4. Rovers weigh about how many pounds? (on

Earth)
56 75 133 300 400
5. Some of the metal from the rovers originally came
from the World Trade
Center. True false

6. Which rover, after being on Mars for 20 days (Mars
Sol) went into fault mode and kept rebooting, over
and over again?

7. The problem was solved doing what to the rover?
a. Told to shut down and turn off and then power back up.
b. Told to reboot without using flash memory.

F 7ROG WR JR EDFN WR LWV ODQGLQ
rectly to Earth..

d. Told to turn off the secondary RAM chip and erase
files.

7KH VL]H RI D W\SLFDO URYHU LV«

15ftX 2.2ft. 75ftX5.2ft. 0.9ft X 0.75 ft.

7KH GLDPHWHU RI WKH URYHUYV ZKH
3inches 5inches 6 inches 10inches

10. How many heaters are required to keep the elec-
tronics and battery warm?

2 4 6 8 10

11. What was the approximate Launch date of the rov-
ers?

2003 summer 2004 winter 2004 summer
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