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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



Cooper's notey, and the results of a computer solution are presehted
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L. Jackson Laslett
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University of California, Berkeley, California

Janvary 31, 1966 :

- The tentalizingktheoretical possibility of very rapid transit

" between points on the earth's surface by gravitational fall through

frictionless ‘cunnelsl"3 has recently been discussed by Cooper.h The
differential equation for the plane curve leading to a minimum

transit time between two given points on the surface is given in
%yaphically. The differential_equation msy be written coﬁveniently

in a form that expresses the dependence of 8 as a function of r ,

and in these terms it becomes
- [ 2.0 -1/2 o o.=1/2 »I '
(d/dr){ [R2- r?] / r(de/ar)<] (@aefar)y = o. (1)
A solution to Eg. (1), symmetric avout @ = 0, may then be obtained as
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Laslett

~in which the constant of integration rO may be identified with the L

radius of closest approach to the earth's center.
For class presentation, Eq. (1) is most directly obtaided

from the variational statement
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[1n which we neglect the rotation of the earth and employ the speed

acquired from the potential-energy change AV = - %Amg R - )/R]

by writing the Euler-Lagrange equatlon that results from regarding
r as the independent variable. 'I‘he flI‘St lntegral - |
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then_fellows immediately; and the resulting_explicit expressionv'
for de/dr may be integrafedvas'shown by Eqs;i(Qa;b).'uTﬁe'SOlution'ifj
given by Eq. (2b) corresponds to a diametrical tragectory (e /é)
in the limiting case for which ro vanishes. ‘

. For Journeys between p01nts separated by more than a few }-%
kllometers, very hlgh maximun speeds will be attalned on a path of
the form given by Eq. (2b). . An 1nterest1ng problem for the student-'
is an evaluatien of the "numbef ef gts" experlenced by a passenger
(or the force with which he presses on the seat of the train) at the
.lowest point of the trajectbry In additlon, an elementary evaluatlon

of the integral in Eq. (3) prov1des the tran31t time as a- functlon

of ro .
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