10th May, 1956,

My dear MoCrea,

I heve béen reading your correspondence with Dingle in
Hature, and though I am not tempted to think that Dingle is
right, it is not olear that you have made & clear ocsse either,
Af your position is both that the time shift would be expe¥imen-
%ally verifisble in an appropriate experimsnt, and that the
prinoiple of general relativity ocan be macepted in the form that
only relative movementa of different material bodies are relsvant
to their physical experience,

In the latter part of your letter you contrast the world-
patha of two poseible obeervers, one remeining on terra firma
whom you say desoribes A single geodeaio, and the othsr who
travels far and fast describing, in all, segments of four
geodesiocs; I-I_:!- this "explanation" of the suppossd l.banlu“.
difference in their temporml _h:l.ﬂnr;r during their separation ia
not really fully satisfying if you consider that you in your
ohair and your olook on the mantelpiece are both supported
Ggainst the force of attraction of the earth, and are not really



in & state of free fall such as the description of & world
gecdeaie would imply. OF course g is not an intolerably great
ecceleration, but 1% would in faot be gquite suffiolsnt to allow
the traveller to obtain very high velocities, so that insteed of
imagining him a8 suffering u:unhli_ng accelerations for three short
periods you could metch his palpitetiene: experiense, that is to
Bay, I suppoae, his ocurvature in relation to geodesios, with that
of the stationary obeerver on earth.

Bome people, in fact, do seem %0 attach great importance %o
these high mccelerations,in the example disoussed between you and
Dingle, though I imagine you are not mmong them,

I should muoh like %o lmoew if you would sgree in cheeking
the purely kinematis situation implied by relativisy theory,
epecial or general, in A& omee & 1little more realistic than that
which you disoussed in Nature, namely to allow & vehicle to
8tandardize its mocelerationd or ite gravitational field, in —
whichever way you choose %o regard it, by hanging & weight on *Hn
spring balanos &nd using the engines as a serve-mechanism to
maintain the pointer at & fixed level, so that subjectively the
contents of the vehicle axperience m constant gravitetional field,
nn;:;:‘j-ﬂnnt of thie on olooks of various kinds - pendulum
olocks, vihnting q,unﬂn rods,(and & beautiful gmesium clock on
the mnttlpiuuj—-r ﬂr a8 on organic clooks, let us say a sitting
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of egge and a newlyborn baby, for the laat of which it is to be
cbserved et the end of the journey whether she ia approximetely
19 years old or 290. The kinemmtio apecification of the journey
then ooneista in maintaining the acceleration at 981 %, for five ﬁrﬂ "
years (the year for thia purpose being Bimply-%}. revereing the ot
diregtion of the thrust for the next ten years, and reverasing
agaln at tha fifteenth year, Enmplating the jourmey at the end of
twenty., People looking for cmtches are inolined to suspect any
apparent discontinuitiesa in the course of events, sc that these
changes may be spepifisd as consisting of a short subjeotive time,
say thrae or four minutes, ocoasting without the usa of the
engines,while a heavyy flywheel, carried for the purpose, is
turned through the necessary nusber of degrees to reverse the
orientation of the vehicle. Gome, however, may prefer to have an
engine at each end, and so obvimte any alleged time-disruptive
consequences of this eimple manceuvre.

The kinematic specification of the mooceleration subjectively
experienoed implies that if any rarefied gma or dust is encoun-
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tered, the sngines take up the additional load without deviating
from the kinematio programme laid down, All these precautions,
in faot, are solely for the purposs of precluding confusion due
10 extransous arguments which, experience has shown, enter easily

into this question.
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May I now mssume it to be verifisble that the furthest
extent of the proposed voyage would take the wvehlcle to &
distanoe of about 140 :E 150 light years from ite etarting point,
that remarkable changes are observable in the colour of the sum
a8 viewed from the vehicle, and that terrestrial cloocks will have
advanced about 290 years, whereas the most juvenils passenger is
8ti11 in hexr twentisth yeary Al the ships chrmomdio ajeae exealleddy?

If that is the mgreed quasi-gbservational besis, the various
olocks in the wvehiole having kept very good time with each other
and with the biological phenomensa alsc in progresa, the time
shift is not guite emsily to be asoribed to the relation batween
the two world-paths, whioch begin and end together, and the world
geodesics, to which at eny time they are tangential. You would
seem to ?ﬂud. aleo, some sort of reference perhaps to &
“aub=a4eimit or perhapa to the large masses of very distant
nebulie.

Anyway, I wonder if you oan throw any light on the residusl
diffioultiss I have tried to indicate.

Sinoersly yours,



