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INTERSTELLAR ASTRONAUTICS

Tsien Hsue-sHEN
(Instituie of Mochanics, Academia Sinica)

ABsTRACT

The problem of rocket travel to other suns of the spaco with relativigtic spaseds
ig studied. Here the masg equivalent of the energy liberated in the propellasii of the
rocket motor must be an appreciable fraction of the original mass of the propellant.
"T'his i a requirement not met by the presently available nuclear fnal and points the
direction for further reseacch beiore actual travel to distant stars can he realized.
Assuming the availabiliiy of sueh guperfiiel, the paper gives formula for caleulating
the dime of ascaloration or decsloration and tho di
or deceloration and other characteristies ag functions of varioug paramecters sueh as
final speed, exhaust velocily ele. Wiz, 9 gives the tite T, of uniform aceeleration or
doceloraiion for the ocenpionls of the spaceghip and the distaues 29 in space leavellod
during thege poriods ag [unclions of the tinal velocity ]~ and tho uniform acceloration
ov the uniforne deceleration a foll by tho oseuplenis of tho spaceship, ¢ hoing ithe
velocity of light. Fig. 4 gives the fractions u of propellant loading required Lo accelerabo
o various final velocity 7 as functions of the exhaust velocily w. Fig. 4 gives the
ratio of initial acceleration @y and final acceleralion as of a gpaceship with a rocket
ongine ‘‘burning’” at a congtant rale {roin the point of view of the occupienis ol the
spaceship, Fig. b and 6 give respectively the time 7'y for occupients of the gpaceship
for aceeleration and the digtance 2§ travelled during aceeleration ag funetions of final
aceeleration a. felt hy the oceupients of the spaceship, final velocity 7" and tho exhaust
volocity w. Numerical caleulation shows that for travel to Sirius, a star at a distance
of 8.6 light years from the earth, acceleration to }7=0.94¢ with w=0.6¢ and at tho
uniform rate of 2 1n/gec” with respect o the occupients would require T',=0.823 yoars
and an equal time for deceleration. The time for travel ab uniform spoed of }"=0.94e
is 2,450 years from the point of view of the oceuplents of the spaceship. To them then,
the total travel time to Sirius is 4.1 years.




