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Und%rst;anding, Re‘latév‘%ty
By F. M. DENTON

HE 0DD notion so long held by murnahsts that only

twelve people in the world ' gglderstand Einstein’s
theory:of Relativity has recently been ch lenged,’ and the
suggestion has been made that insteadjof a mere dozen in
the whole world the number - of . peo le\who actually do
understand Einstein’s Theory is many hundreds, while the
number mentally capable of understan 1ng it is over a mils

lion in America alone.
There must be something queer., Zbout a question so
difficult to answer.: I propose, there éore, to diseuss the
meaning of the expression, “Understanjmg Relativity.”
Does anyone understand anythi g" A small child
understands the word * ‘apple.” . A se bolboy understands
that two and two make four. A phySlCl it understands Pois-
son’s equation: “Nabla squared V equa]]§ nought.’
' On the . other hand no small i child understands
“remorse”; no schoolboy understands \Poisson’s equation,
and no physu;lst understands the electm’m.
After he has lived a few years the .child will have
. learned the meaning of remorse, the échoolbo’y’ will have
learned the meaning of Nabla, and —may we not hope?—
the physicist will have learned all about the electron.
Are there any things so inscrutable that not even time
and experience Wlll ever disclose theﬁ %neanlng" I think
that Death is one. And rather to my | n surprise I have

come to think that Einstein’s Theory is cnother

TSRS R

The examples given may carry the lue to “understand-

ing.” The child understands “apple” bécause it is familiar
with apples. The boy understands “fiwo and two make

1. See the article “One chance in a hundred to understand Einstein,” by J. B,
Nichols in the Scientiﬁc American,” Feb., 1934,
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four” because he is| fainilia'r with cases in which
ment holds, and hasg not been made aware of anjy

the state-

r

it does not hold. F5}ie physicist understands Poi
tion because it sums up his notion of a region in
is no field (no electric charge or no matter).

in which
n’s equa- .

)
{l&ich there
-dHe under-

Pih

stands it because he is familiar with charge and wi

h matter.
s electron

The physicist ot‘ today fails to understand tk

because his familiarity with it is incomplete—lea

unable to predict its future behavior.
The clue thus suggested to the meaning of “u

ving him

nderstand-

"ing” is this, that to understand a thing means to b
with it.

e

> famil_iar

Einstein’s Theqry is new; it is familiar onI

few people who ‘have given it much thought; hencg

standing consist in familiarity it follows that
Theory is understood today by but few.

This leaves the theory on a par with all t
of physical science. ' Will it, like them, be “unde
due course by all good students? I think not.

There is a great difference between ordinar

theory formulated in the spirit of modern science,

first theory that has set out to be “true” in th

scientific sense.

The slogan of the older pragmatists was, “t}

that which works.” It left unanswered the que
should be the judge of the working. Modern sci
“The truth is that which works to the saﬁsfactlo
conceivable observer,” an observer belng an

recorder equipped ith properly calibrated ins

t
namely, a clock and a scale, and differing from otli
ers only by his position and motion with regard to|

In accepting the notion that there are ‘in
observers and that there is a unique external,
events to be observed, Einstein has shown that
must give up trying to talk sense at all or we m

https://digitalrepository.unm.edu/nmgq/vol4/iss4/6

to those |
if under-

~ e

instein’s

theories
tood” in
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and Einstein’s Theory of. Relativity, for this ig| the first
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modern

e

> truth is
gtion \who
nce says,
of every
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the weird Qotions that an arrow gets shorter wheg it travels
and that a watch goes more slowly when tiéd té_a moving
. arrow. - The proof of thesé things is understandable by any:
student. Their root lies first in the faet of experience that
the only measurable things to be observ’%d in physical events

are space intervals and time intervals and their space-time

~ “arrangement’”’— smce, after all, when we measure such
“derived” quantities as force, velocity, }%nass and energy, all

- that really we.observe are space intervals between pointers
and zero marks at certain time mterval from a time zero—
and, second, that our only means of ob 1rving events separ-
ated in space or in time is “radiation” (of which visible
light is the most famlhar form), the s bed of which i is con-
stant, namely, the well-known speed of ihg

‘ The constanqy of light’s speed (th cox;1§on symbol for
which is “c”’) is regarded, usually, as a! exPerimental fact.
Ultimately, however, it is mere trulsm isince the relativist’s
“clock” is a yard-stick and his unit of tl e is the time taken
for light to traverse that stick. Altern "tlvely the constancy
of “c” may be regarded as a dogma. A3 such it is compara-
ble in importance with the dogma on which the whole scien-
tific method is based, namely, that the | rt of thing that has
happened before is likely to happen again. The virtue of
both these dogmas is that, on the aver ge their predictions
have come trl&) l -

Any intelligent mind can follow thge reasonlng, leadmg
to the Lorentz Transformation, by which Einstein has
shown that, if we:accept this dogma, w imust be prepared to.

- find that our “unchangeable” old friends, lengths, times,
‘masses, forces, and energy are things whose magnitudes
depend on the motion of the observer. g‘He must accept the

_notion that these things are smentlﬁca] y ’ unreal.

Having accepted the constancy pf “c,” and having
followed the simple reasoning leading té the Lorentz Trans-
formation, we find, in the further devel pment of Einstein’s
Theory, nothing but pure mathematlcs " ’

e

-

SRR Y,
-
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Thus the conclusion seems warranted that
sands of minds are capable of “understanding’]

The matter, however, is not so easily set
understand a thing should mean more thin tg
nathemati-

fundamental assumption and then to follow the
cal reasoning based upon it. Understanding ¢
“physical conception” of the fundamental assum

i

nany thou-

' Einstein.
led. To
accept a

emands a
ption. A

physical conception is a mental picture. And, br :eﬂy, I am
of the opinion that the only sort of picture myjown mind

can form—relevant to “physical events”—is
uses as ‘“means oﬂ conception,” Newtonian th#
sional space and uniformly flowing time. It is a
which the notion that space and time can have aj
common or be, in any sense, interchangeable is

onme which

ree-dimen-
picture in
1_ythi'ng in
fobviously

absurd.” It is a picture in which each “instant of time” is

the same instant; tHroughout all space. It is a picture in

which the time interval and the space interval °se\£arating a

given pair of events are definite and unambiguous. It is a

.picture in which the notion that the velocity of a given beam
of light can be the same to all observers however these 'may

- be moving relatively to the light source is {obviously
absurd.” It is a picture in which, far from being accepted

or “understood,” Einstein’s Theory is absurd. _

Let any intelligent mind look into his own miental pic-

ture of physical events and try to it into it, for instance, the

notion that when I rlhou_nt at 2 m. p. h. the steps of an esca-

lator moving at 8 m! p. h. my resultant speed is npt 5 m. p.

h. but is less. The notion will not fit in because, in that pic-

‘ture, it is absurd. |

Nevertheless, the picture or mental conceptiof
man must have who “really understands” Relatiy

make it b6th true and necessary that, in the case

pity must
of veloci-

ties, three plus two :fstre less than five. ;
The conclusion ito which I am driven is thati no man,

not even Einstein, ﬁoes or ever can “really understand”

Relativity. |

i
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In order to “really understq%t "’ tha.t theory 1
should have to be — not merely p retend to be — a
creature to whom space intervals a id tlme intervals had
something in common. I should have ‘ro be a creature in
whose mind the time order of two givén events might be
ambiguous. I should have to be a er hture to whom the
reahty of the world of events %ppeared not as an ever chang-
ing three-dimensional picture, but as ﬁ fixed four-dimen-
sional “arrangement.” And since I hoﬂ' in common with
all men, the notion that life is change nd that absence of
change is absence of significance, I find; that the theory of
Relativity is a thing to which the idea ofi:“understanding” is
irrelevant and ought not to be applied!ﬁ My antipathy to
the “changelessness” of Relativity’s world is, perhaps,; not
immune to the charge of childishness, m&ce change demands
time and in thus demanding time for; the 4-dimensional
world to “change” in, I am asking both o eat my cake and
have it. The avoidance of -difficulties 6f this sort seems,
however, impossible because our spoken; language is New-
 tonian. The symbolic language of ma’tly matics is the only
one capable of expressing the notions of Relativity.

The Theory is intensely interesting——it provides a new
and delightful form of mental exercise. It is useful because,

@

-~

J

by careful analysis of the experiences which, logically, the

'mythlcal “observers” of Relativity musp encounter, I may
- 'deduce the course of events which “mos£ probably tomor-
row will disclose to “me.’ o =

" The impossibility of understandmé Relativity is not

like that of understanding Death. That a man should
understand death is a contradiction, sgnce life '(a man)
excludes death. The “real undetrstanding” of Relativity
demands an extension (a “umversahzmg ) of man’s facul-
ties, and though that may be so unllkely ‘that it ought to be
called impossible the notion is not loglcalﬂy unsound.

In the study of Relativity the firstl step should be to
understand why the theory passes “real understanding”;

Publishe#t by UNM Digital Repository, 1934
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after thaf it may be studied without impatience although
without understanding, and its usefulness as well as its
beauty will be disclosed. )

The question : of “understanding Relat1v1ty
summarlzed thus: <

’

may be

(1) If to understand Relativity means ‘no moie than to
accept its fundamental dogma of the conmstancy of
light’s velocity and then to follow intelligentﬂ(? the con-
sequences which mayﬂbe deduced mathemati ally from
the dogma, then there are in the world many} hundreds
of minds which do uhderstand the theory iand many
millions capable of understanding it.

If to understand Relativity means to be fam
the theory’s claims and with its more 1mportant practi-
cal implications, then there are perhaps a ﬂew dozen :
minds which understand it. ‘

If to understand Relativity means to haye a clear
“physical conception” of its meaning, then:ho human
mind understands or ever will understand i

@

(3)

Should these suggestions seem to dlsparage
by “debunking” its “understandability” we must remember
that, by similar reasoning, the “real understandapility” of
all the physical scfiences can be debunked. E :

elativity

iliar with

The mind has‘g failed to invent any physical ¢
or picture in which the behavior of light appears.re
Hence if we accept the latest notions by which all t]

pneeption
asonable.
ne pheno-

mena of the physical world are phe
material particles and electrical charges being sr)
of fields of radiation—we are driven to the depre
clusion that even #hose phenomena (such for ln

clearest possible donceptlon and anderstandmg,r
and understandable only because the conceptions

xgomena of radi

we-have

formed are shallow and incomplete. Newton1an| mechanics

I
i

‘8
[

i
{
1
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is clear and understandable; yet it finds no place for radia-
tion and radiation is its essential subject matter.
The modern science of psychology seems to have
 reached the position which physical science held thirty
years ago. In the form of “behaviorism” it has become
clear and understandable only because it excludes the essen- -
tial subject matter of psychology, namely, man’s psyche.
Some psychologlsts try to side-step the zdlﬁiculty by deny-
ing that there is any psyche. No phys1c1st has yet ventured
to deny that there is any radiation. Psychology s Einstein

has not yet come. When he comes—if We may follow the .

analogy of physical science—he will makg it intensely inter-
esting and give it beauty and a new usefu}ness, while reliev-
ing it of every vestige of “real understandability.”

L

; B

v
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