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readers’ forum

than Mach 3. The event resulted in an
involuntary free fall that in all probabil-
ity began at a speed much greater than
Mach 1. The pilot, Bill Weaver, survived
his high-speed free fall; his reconnais-
sance system officer, Jim Zwayer, did not.
Alan Spero

(alanspero@earthlink.net)

Thermal Storage Systems Inc

Ramona, California

B The discussion about Felix Baum-
gartner’s fall to Earth gives an interest-
ing analysis of a hair-raising event. A
similar historical feat that few may
know about involves the return of the
early Soviet cosmonauts.

In the race into space, the Soviets
sent Yuri Gagarin and his colleagues in
the Vostok program into orbit without
having confidence they could bring
them back in one piece. Their solution,
which they kept secret for many years,
was to have the cosmonauts eject from
their reentering capsule at an altitude
of 7 km and parachute to the ground.
Valentina Tereshkova, the first woman
in space and part of the Vostok pro-
gram, was chosen for the job in part
because she was a member of a para-
chuting club.

So while Baumgartner started his
jump essentially at rest, Gagarin and col-
leagues started with a big initial velocity.
Stories about the 2012 jump got me won-
dering just how fast the cosmonauts
were going. I've posted my analysis at
http://allthingsnuclear.org/skydiving
-from-a-reentering-spaceship.

David Wright
(dwright@ucsusa.org)

Union of Concerned Scientists
Cambridge, Massachusetts

B Colino, Barbero, and Tapiador reply:
We thank Alfonso Ganan-Calvo, Alan
Spero, and David Wright for their care-
ful, detailed comments on our Quick
Study. Ganan-Calvo’s point about sonic
sheets is pertinent; it shows that the
topic is too subtle to be judiciously cov-
ered in the limited space of a Quick
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Study. We thank him for expanding on
it for PHYSICS TODAY readers. Also, be-
cause the real flow structure was un-
known, we simplified the plots: The of-
fending panel b of the figure, for which
“downstream” is incorrectly used in-
stead of “upstream,” is obviously not a
precise depiction of the aerodynamics
but a sketch intended for a wide audi-
ence. For a discussion of such issues as
low-intensity shock waves around the
suit and the complex flow patterns that
expansion waves, shocks, and turbu-
lence form pastabody —downstream —
at transonic or supersonic regimes, see
the more detailed treatment given in
references 1-3.

Spero and Wright bring attention to
two other free falls that we think can
hardly be compared with Baumgart-
ner’s. The SR-71 pilot and recon-
naissance system officer could have
experienced a fall with a presumably
horizontal, probably supersonic initial
speed. Nevertheless, it is hard to tell
without ejection trajectory data, fall dy-
namics details, or any other informa-
tion except the tragic outcome.

We also know little about the jumps
associated with the Vostok program.
Neither example can be compared with
the jump by Baumgartner—or even the
one by Joseph Kittinger in 1960 —not
only because the two jumpers began
their descent at nearly zero speed but
especially because precise speed and
location measurements were available.
Indeed, we should thank the Red Bull
Stratos project for making such quality
data available.
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Correction

October 2014, page 12—The first sen-
tence in the second paragraph under
the subhead “Cosmic foil” should read,
“The team’s search turned up 20 impact
craters, including the one shown in
figure 2.” The majority of craters were
identified manually. u
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