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mental Theory” forms, for those disinclined to believe it
a worthy object for disproof.
C. W. KILMISTER

E. W. BasTiN

Queen Mary College
London, England

More Physics Tomorrow
Sir:

The editor’s recent invitation to indulge in unbridled
speculation coupled with Professor Gamow's concurrently
presented example of the art (“Any Physics Tomor-
row?") have prompted the following presentation of a
case which seems to show that we shall certainly have
plenty of problems for physics tomorrow and perhaps
even for the day after. When there is mention of the
, it is very tempting to

convergence of the field of phy
brush it off by reciting the usual stories of the attempt to
close the Patent Office in 1840 because everything pos-
sible had then been invented, and the statement at-
tributed to a famous physicist at the turn of the century
that all the basic principles of physics had then been dis-
covered and that the only further work lay in the im-
provement of measurements.

In considering the problem on a basis of precedent,
one could also mention a number of skeletons now hang-
ing in the closet of the natural philosopher such as the
caloric theory of heat, the ether medium, or the phlogis-
ton theory of oxidation, and one could show that the very
improvement in accuracy of measurement mentioned
above had more than once resulted in revolutionary
changes such as the introduction of guantum theory.
Most such changes have so far introduced a divergence
rather than a convergence of the field.

A study of these historical events, however, cannot
give any assurance of the future, because the historical
series is too short to allow an accurate extrapolation. A
better case can be found in an examination of the meth-
ods used in “discovering’ a new constant, a basic prin-
ciple, or a fundamental particle.

Let us commence with the basic assumption necessary
to all operational sciences that a reasonably orderly uni-
verse exists, independent of our power to observe it or
to predict its operations and let us say that its state can
be represented by the statement of a multitude of inde-
pendent quantities. On this basis we may represent the
state of the universe by a point or a small region in a
multi-dimensional mathematical space and we may re-
gard the progress of the universe from state to state as a
motion of the representative point.

If we were gifted with omniscience, the shape of the
multi-dimensional surface or the nature of the probability
density (depending on whether the point moves randomly
or not) would be immediately clear to us, and physics
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INRESCO Resistors are a product of high-
speed winding techniques that introduce a
new measure of economy in precision wire
wound resistors.

They are available for IMMEDIATE DE-
LIVERY, in diversified types that meet
practically every circuit requirement of
load, chmic value, size, shape, and operat-
ing condition.
When planning a new circuit design, inves-
tigate the advantage of INRESCO resistors
for economy, dependability and perma-
nently fixed characteristics. For complete
details, call or write today for your copy of
the INRESCO catalog.

Manufacturers and designers of wire

wound resistors —exclusively. Estimales on

custom -built resistors without obligation.
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WAR SURPLUS BARGAINS

Government's 7 X 50 Binoculars

You Assemble them! Complete Optics! (ump!t'te Metal Parts!
Save More Than Regular Cost! METAL PARTS—All Metal
Parts—completely finished—for assembly of 7 X 50 Binocalars. No machining
required.  Sturdy Binocular Carrying Case optional with each set of Metal Parts,
Stock =842-K £39.40 Postpald, plus $4.80 for Case—Total $44.20
OPTICS—All Lenses und Prisms for assembling 7 X 50 Binoculars, Exeellent
condition—perfect or near-perfect—new low reflection coating,

Stock =5102-K . $25.00 Postpaid
(These are standard American- mm]r rurts S .ilan inese, French or German.)
Include 2077 Federal Excise Tax if you buy both Optics and Metal Parts.

Other items of interest: 6 X 30 Gov't Binoeulars, Drift Meters, Gun Sights.

MOUNTED ANASTIGMAT LENSES—Use for Projectors, Enlargers,
Copying Cameras. Complete with Shutter and Diaphragm. Value about 320,
An excellent buy, WE WILL INCLUDE FREE ILLUSTRATED BOOKLET
on HOW TO MAKE YOUR OWN ENLARGER.

Stock =8004-K—Speed of /7.7, lch.ll lenglh approx. 127 mms. Suitable for
pictures, negatives, positives up to '! rX A4 §7.50 Postpaid
Stock #8006-K—Speed u[ /7.7 focal length approx. 100 mms. Suitable for
pietures, ete. np to 24" X 31" ) $58.50 Postpaid
SLIDE PROJECTOR SETS—Consist of all unmounted lenses you need to
make the following size projectors

Stock #4038-K—21" X 21"

Stock #4039-K—2;" X 31"

Stock #4029-K—35 mm.

BUBBLE SEXTANT TYPE A-SA.
slightly used. Each has been carefully checked and eollimated.
deviee for night-time use,
Gov't, cost about £325.00

Stock No. 946-K £32.50 Postpaid

NEW BULLETIN on our BIG VARIETY OF PRISMS-—(her
50 different right angle Prisms, Rhomboidal, Binocalar Porro, Leman, Porro-Abbe,
Brashear-Hastings, Penta, IJn\E. Pcnl.lgnn Oeular, and Amiei Roof Prisms,
Also Beam Splitters, Wedges and many others. Reqguest Bulletin K.
We have literally milllons of war surplus lenses and prisms
for sale at bargain prices. Write for Catalog “K" Sent Free!

Order by Stock No. Satisfaction Gueranieed

EDMUND SALVAGE CO. F,2uAYBusaN.

NEW JERSEY

$3.35 Postpaid
$3.35 Postpald
%$2.55 Postpaid
Exeellent condition but may he

&wn;—:lr L{.
Carrving Case and instruction booklet inelude

WANTED

ACOUSTICAL
ENGINEER

With experience in the design of electro-

mechanical transducers. Please state

yvour background and yvour salary require-

ment.
Address replies to
Attention: Chief Engineer
THE BRUSH DEVELOPMENT
COMPANY
3405 Perkins Avenue  Cleveland 14, Ohio
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would indeed
limited perceptions,
numbers of dimensions is not great, our effort in scientific
investigations of all types is to erect approximate frame-
works in the multi-dimensional space which predict the
performance of the obhserved universe. These may eventy-
ally surround the multi-dimensional surface as scaffold-
ing surrounds a skyscraper, touching here and there, hut
deviating considerably at many points. In seeking to "dis-
cover' a new fact of the universe and fit in a new piece
of the scaffold, our processes are roughly these:

We select arbitrarily a small part of the universe for
intensive study; we observe our piece of creation opera-
tionally and record our data in terms of a number of
operationally derived concepts; we attempt to correlate
the variations in these concepts; we guess at a mecha-
nism for the system which contains postulated concepts
similar to our operationally derived concepts and other
postulated concepts leading through theoretical processes
to concepts similar to our derived concepts; from the
postulated mechanism we deduce logically the behavior
of the system; we compare the predicted behavior of the
postulated system with the observed behavior of the real

converge. Since we are capable of enly
and since our ability to handle vast

system insofar as our abilities permit the observation.

Our “discovery,” if any, is a guess. It gains physical
reality in our minds only when the processes of deductive
logic lead from our guess to physically verifiable ob-
servations on a consistent basis and over a fairly wide
range of experience

On the geometrical model, the above process consists
of a selection of a small region in the multi-dimensional
space, the consideration of a cross section of this region
in which all but a few coordinates are held constant, and
the probing of the section to determine at what points the
representative point may lie. When we have made a num-
ber of such probings we guess at a mechanism which
would exhibit similar behavior. From this mechanism we
then calculate the shape of the multi-dimensional surface
or the probability density of points in our selected region
and we probe further to determine whether the distribu-
tion computed from our guess lies within the limits of
experimental error close to the physically observed dis-
tribution. When the same postulated concepts lead to
fairly accurate fits over a wide region of the surface we
tend to ascribe physical reality to the concepts so postu-
lated. When a number of different postulated concepts
lead to distributions which represent nature equally well
over the same range, there is no basis for choice among
them and we must accord each the same measure of re-
ality. We generally accept those which cover the widest
variety of fields with the least complication.

If we can adequately picture the universe in terms of
a multi-dimensional surface or probability distribution,
then physics will converge only when the entire surface
(which may be infinite) has been covered, and when our
postulated multi-dimensional surface or probability func-
tion approaches the real one to a distance less than the
proverbial epsilon; i.e. when all experimental errors are
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eliminated completely. In the past these small errors of
observation have concealed high explosives, and there is
no reason to think that they will not do so in the future.
In the light of this reasoning, the eventual reduction of
all physical constants to four or to twenty, while highly
desirable, seems difficult to conceive.

¥ Ricuarp C. RAyMoND
Pennsylvania State College

State College, Pennsylvania

Triple Trouble
Sir:

On page 8 of your December issue of Physics Today is
a picture captioned “Max Planck,” and in the text he is
referred to as Max Karl Planck. This is quite a mixup.
You have, in the text, joined the father and the oldest
son in one person, and in the picture confused the father
with a second son, Erwin.

Max Planck, discoverer of the quantum theory, was
born on April 23, 1858. Karl Planck, his oldest son, was
born on September 3, 1888, and was killed in the first
World War. Erwin Planck, the second son, was born on
December 3, 1893 and executed by Hitler in March, 1945.
The picture on page 8§ is of Erwin Planck, according to
friends of the family.
Physikalische Blitter
Mosbach (Baden), Germany

IvG. BRUCHE

The transmutation involved could not have beem more
complicated, more awrong, more embarrassing, or made in
more good faf!ﬁ, To set matters right awe print below a
cut ﬁf Max Planck, the frl.t‘.-":.-‘r. and rln';;."rmfw' uf the

quantum theory.

MAX PLANCK

Keystone
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PHYSICISTS WANTED

Positions open in Buffalo, New
York for Physicists with advanced
academic training. Experience in
field of basic development and
manufacture of optical instru-

ments especially desirable.

Write giving full details of

background, education, experi-

ence and salary expected to

Personnel Department,
American Optical Company,
Scientific Instrument Division

Buffalo 15, New York

This modern

SOUND-LEVEL

METER

GIVES UNEQUALLED SPEED,
ACCURACY, and CONVENIENCE

The H. H. Scott sound-level meter is the only
truly modern sound-level meter now available.
Self contained, the instrument is unsurpassed
for speed, accuracy, and convenience. Held and
operated in one hand, it is merely pointed at
the noise source and an accurate reading taken
from the meter,

Provision is made for using the microphone on
§an extension cable or for using other micro-
¥ phones, vibration pickups, etc.

SPECIFICATIONS

% Accuracy: meets ASA % Meter: two-speed type pro-
standards. vides either standard ASA
+ Range: 34 to 140 db above ballistics or heavy damping.
ASA reference level. All % Calibration: simple adjust-

standard ASA curves for
weighing are provided:
flat, 70db, and 40db.

% Microphone: humidity-
sealed crystal, diaphragm-
type. ;

* Weight:
Net price..............

HERMON
HosMER

./

{4
385 PUTNAM AVE. « CAMBRIDGE 39, MASS.

2 pounds,
$249.00 F.0.B. Cambridge, Mass.

Order direct from our instrument division, Dept. 903PT4

SCOTT.INC.

"PACKAGED ENGINEERING™

ment resets amplifier gain
to original factory-cali-
brated value,

% Size: 1154 inches long —
214 inches in diameter.

7 ounces.



