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(Reminder: this problem got canceled.)

39-2. Suppose we are on our way to Proxima Centauri, which is 4.2 ly away (in the reference
frame of the earth). We are in a space ship which is traveling with a speed of
[02] 0.99687 .. When we are half-way there, we send a signal to both the earth and
Proxima Centauri, The signals travel at the speed of light ¢. In the reference frame of
the earth and Proxima Centauri, both signals travel 2.1 ly and thus arrive at their
destinations at the same time. (a) In our reference frame, how long does it take for the
signal to reach earth? Remember that in our reference frame, the distance between earth
and Proxima Centauri is less than 4.2 ly because of length contraction. (b) In our
reference frame, how long does it take for the signal to reach Proxima Centauri?
(¢) These two events (the signal reaching earth and the signal reaching Proxima

Centauri) are simultaneous in the earth’s reference frame. How much time elapses

.I{)(z‘-t\\"(i‘.(:‘.ﬂ these two events in our ]jef@re]:]'ce f]f&ﬂl(i‘?

Answers: (a) 53.04; (b) 0.0831; (c) 52.96 eﬁ e ?"“p T
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(Optional problem from HW 40.) §ff -

e A deep space probe is launched from the Earth and passes a deep space sfation on its

&
£

way into the unknown. The probe travels at a constant velocity of Q.81 1crelative to the

station. It has an on-board atomic clock connected to a computer which is programmed
to send a microwave signal back to the station exactly one year later (as measured in the
. 4 -~ . . 14 R 1 - M H
probe’s frame of reference). (a) Draw two space-time diagrams: one from the station’s
frame of refernece, and one from the probe’s frame of reference, In each diagram, include
world lines for the station and the probe, and the microwave signal sent by the probe.
Mark these two events on each diagram: probe sends signal, and station receives signal.

(b) From the reference frame of someone on the space station, how much time elapses

from the time the probe passes by, to when the microwave signal arrives back at the

¢

station? (Answm to part (b): 3.10 years.)
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(Optional problem from HW 40.)
e Suppose our Sun is about to explode and we escape in a spaceship toward the star Tau
&WW\\ Ceti, which is 12 light years away (not including Lorentz contraction). We travel at
Y v = 0.82c,

= 17471 unfortunately, we see Tau Ceti explode as well (we observe the light arriving from each
.

When we reach the midpoint of our journey, we see our Sun explode and.

(L:(Y N 1 F explosion). (a) Draw two space-time diagrams: one from the Sun’s frame of refernece,

Y and one from our frame of reference. In each diagram, include world lines for the Sun,
Tau Ceti, our spaceship, and the light rays arriving from each explosion. Mark these
three events on each diagram: Sun explodes, Tau Ceti explodes, and the instant we
observe both explosions. (b) In the rest frame of the Sun (and Tau Ceti), did the
explosions occur simultaneously? (¢) In the spaceship frame of reference, did the
explosions occur simultaneously? (d) In the spaceship frame of reference, how long before
we saw the Sun explode did it actually explode? (e) In the spaceship frame of reference,

how long before we saw Tau Ceta explode did it actually explode? (Answers to parts (d)

and (e): 1.89 years, 19.08 years.) ™ L p)l,\q
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