
the highest and lowest energy states being zero.
This knowledge allows one to deduce from
quantum mechaDlcs the polarization properties
of the two photons. The calculations show that:

- If photon.lI travelling parallel to the z-axis are
observed with all ideal detector of dlht-hand
circularly polarised photons It will respond to
just half the photons passing through it.
Whenever it responds to a photon and the other
photon is emitted iD exactly the opposite direc
don it too wm be foulld to be rilht-hand circu
larly polarized. Asimilar set of statements holds
for left-hand circularly polarized photons from
the calcium atom.
- If photons traveDing paranel to the Z-axis are
observed with an Ideal detector of photons Uno
polarized parallel to the X-axis, Jt too wDl res
pond to just halfofthe photons passing throulh
it. Whenever it responds to a photon, and the
paired photol) is emitted in eDctly the opposite
direction, it wiD be found to be line-polarized
paraUd to the X-axis, while if the second detec
tor is set up to respond to photollS line-polarized
parallel to a direction normal to the Z-axis and
making an Inlle e with the X-axis, the coinci
dence rate between the two detectors will be
reduced by the factor coa2(e). A similar set of
statements bolds whatever direction normal to
the Z-axis the first detector is set up to select.

So far as I know this combination of polariza
dons and polarization correlations cannot be
realised in classical optics. One may note in
passing Dr Mumy's comment about 'bow little
it (i.e. the quantum theory) has to say even
within the field it claims to cover'. The quan.
tum theory predictions have been commned by
expcnments, in pan of course by Dr Aspect's
experiments.

Secondly the generalized BeD incqualides
specifically do fIO' involve quantum theory, but
only the basic ideas ofSpecial Relativity and the
"j«riDn of the notion of aetion-at-a-eUstance.
They are clearly violated by the Aspect results,
which live too hiJb a relative coincidence rate
between the two detectors for valuCl of the angle
e betWeen the settingsofthe two polarimeters in
the neighbourhood of22~ degrees.

Thirdly, the CJUdden variables' theories are
not quantum theories, but seck to reproduce the
experimental predictions of quantum theory by
a deterministic theory, with random unobserved
variables accountinl for the fluctuating results
associated with the· uncertainty relationships.
Thougb Dr Mumy doesn't rca1ise it, the people
putting forward these theories are more or Jess
OD his sidel The Bell inequalities still hold when
ODe uses such theories, but do not require that
one should use them. Thearticle by Clauser and
Shimony(l) provides an extensive account of
these matters for anyone prepared to wade
throulh some heavy mathematics.
C. F. CA»leman
Grove, Nr Wantage
Oxfordshire

Reference
1. Clauser, J. F. and Shimony, A. Reports on
Progress in Physics 41 (1978) 1881·1927.

The articles by Dr Scott Mumy, together with
the controversial Inconsistencies outlined by I.
McQausJand resarding the theory of special re
lativity, have given rise to arguments typIcal of
those misunderstandings, about any subject,
that occur where ODe or more of the words used
arc not de£mccl.

I consider a word as being defmed only when
it ha oneand only onc statedmeaninS.
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The foUowin. words which arc fundamental
to physics are not def1Ded according to this
criterion: mass, force, cnellY, velocity, accel
eradon, and lime. Thus any theory using one or
more of these words cannot be regarded as rigo
rous.

It was H. Dingle who pointed out that the
word time has at least three meaninp I.e. is not
defined, and as a·result it follows that the other
words just listed, which are expressed, directly
or indirectly in terms oftime have themselves at
least three meanings.

Areeosnition of the absence ofdefinitions for
these and other words, is the fll"St and main step
required of physicists If· they are to ~tricate

themselves from the morass cl 1nconsistencies
they have struggled throulh during the last SO
years. I can assume then that, If they were to
take this step, lIew aDd·comprehensible theories
can be postulated which comply with all the
known phenomena and more importantly add
lreatly to onc's understandinl ofDlturewithout
the need for virtually Incomprehensible moun
tains ofmathematics.
Davld A. Cha1mers B.Se.
Fmch1ey
LondonN3

I DOte with some relief that Dr Osinga (Letters,
Iuly) admits to the possibility of there havinl
been oversights and omissions re,ardinI the M
Mexperiment.

The zeply to his problem concerns the con
flict betWeen the classical and relativistic view
points together with the indoctrination, given
by modern teaching, which tends to force those
thinp further apan.

In bis book, mentioned by McCausland, Ru·
dakov uses the phrase (re the M-M experiment):

"The result of the experiment indicated that
there was something wrong with the assump
tions."

That phrase epitomizes Dr Osinp's problem
because, whatever any scientist miJht try to
have you believe, the usumptions were never
tested.

Light has a velocitY which is constant with
respect to space, or If you are fA courage the
aether, and thus with respect to the experiment
it Is inevitable that the velocity DfwlDtJf)lfroIU
shaUvary.

Taking those things Into account together
with Doppler we may be suret ifwe are to as a
last resort ding to rcasOllt that the experiment
constituted an unequivocal disproofofthe rela
tivistic tend that ICDlth varies with relative ve
locity.

We must always remember that an experi
ment may never prove a theory but that It most
surely can disprove it, as is the case with the
much misinterpreted M-M experiment.
A.JODes
Aldemey
C.I.

NANOCOMPJnV
INTERFACE
The problem of interfacing a teleprinter from
low-voltage loSic circuitry was tackled by a
prototype desilD team some 24 years ago when
transistor types like those used by P. C. Banon
were not available (Wir,len Wor14t October
1983, p.7S).

Some truly awful drcuits were dreamed up
and consIdered, inc1ud1nB twin transistorized
Cockroft-Walton ladders and an arransement
we called an osciDating totem-pole.

The latter circuit worked quite well but was

felt to be nOl the sort of thing that deserved the
cost of a patent application; the firm therefore
published it to prevent anybody else from doing
so (Bl«tnmit Eftginuring, May 1961,p.278.)

It was then realised that the two coils ofa type
7B teleprinter could be separated and driven ill
andphue; also, with the bias sPMI discon·
nected, the selector levercould be held at ··0" or
"1" by a very smaD current and the 75 volts
minimum specified by the t.t.y. manufacturers
was required onJy at the moments of transition
to let the coil currents cbanginS fast eJJOulh to
fonow the code FOUPS.

This led to the design of the dreuit shown
here in which the inductive surge generated as
one coil is switched off b superimposed on the
supply voltagc applied to the other coil to get
the current in that moving promptly.

This allowed such a dramatic reduetiOla ofthe
supply voltagc required that the teleprinter
could be driven u shown from the UDStabiJized
rail in the powersupply for the logic circuitry.

I have never seen this technique usccl since.
I.C. Rudge
Harlington
Middlesex

ETHERNET
In the News column ofyour October 1983 edi
tion you Jnclude a plrlJraph entitled "Ethcmet
wins one race'·. In the article you Imply that
CSMAlCD has been adopted as the sole Media
Access technique under IEEE 802. This is not
the case. The IF.BB forwarded three documents
to the Peking meeting of ISOrrc 971SC6: Logi
cal Link Control (802.2)t CSMAlCD (802.3)
and Token Bus (802.4). The absence of the
Token Ring document (802.5) from this Hst js
only indicative of the late start this Media
Access technique had. Indeed a letter was lent
to the Peking meeting stating that it was in
tended to submit a Token Ring document at a
later date.

Work is continuing in IEEE Project 802 OD
wideband systems which may well appear be
fore ISO iD the future. The Token Ring stan
dard is by far the moat cICdve' document It
present as the working group responsible for it
(0£ which I am a member) strive to catch up
with the other pans of Project 802. A Media
Access Technique very similar to the IBBB 802
Token RIng has been submitted to ANSI X3
T9.S, the speed of operation of this ring is in
tended to be 100 Mbit/s, a speed at which DOt
many designers wou1cl think ofusing Ethernet.
lan Watson
British TcIecom
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