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WHAT DID BOHR DO?

bu: ARNOLD G. GULKO,
1835 Arcola Ave.,
Silver Spring, MD 20902.

In the Jan. 17, 1992 issue of Science, at pages 345-7, Frank Wilczek of
the Institute for Advanced Study at Peinceton reviews Abraham Pais’ 1991 text about
Niels Bohr. After glowing quotes fromi Born and Heisenberg, he refers to an
anonymous modern physicist who states: What did Bohr really do?

Wilczek believes that Bohr's contributions were important, and they
surely made an impact on the physics of his time. But when one evaluates an
tndividual's contributions, one must at least ask whether he resolved the main probiem
before bim.

Let us seview the problem encountered by Bohe, starting where Wilczek
starts, with Rutherford's experiment which proved that matter was mostly open space,
When almosi all the alpha pasticles fiwed at a foil target went thwough the foil
withiout deflection, it was clear the massive portion of the atoms was concentrated
tiny positively charged nuclei suerounded by distantly positioned electrons. In this way
the remote electrons provide atoms with their great size.

How could this be? Coulomb'’s law states that electrons are attracted to
positive particles by a force which increases like the inverse square as the distance
decreases. The problem was: what kept the electrons away fron. the nucleus? If the
electrcens reniqined in contact with the nucleus, the atoms would be very tiny and lack
the great size needed to form a foil which looks salid but which is almost entirely
open space.

Bohe, Rutherford and Heisenberg were thus confronted by
a siraightforvard problemi. Something kept the electrons away from the proton
despite electraostatic attraction, and thay had to figwe out what it was and how it
accomplished this task.

Rutherford proposed a mode! of the atom in which the eleciron orbited a
tiny positively charged nucleus, being held in orbit by a balance between anguler
weanentum and electrostatic attraction. The physical analogy was to a planet orbiting
the sun to balance its angular momentum against the attraction of gravity.

Th's mode! had many problems. Wilczek points out physics was
particuiarly troubled by the fact that a circling electron, such as the one in
Rutherfcrd's model, should lose energy: but none was lost. Bohr used his miathematical
skills to suggest the electron was in a stationary state in which, never mind how,
energy was not lost. He further suggested the energy losses which took place when
hydrogen formed, represented changes in the electron's orbit as the hydrogen atom
became smaller.

But this theory, even with Bohr's mathematical support, could not sustain
itseld! against its many inteirsic flaws. Wilczek states:

A 'theory' based, as Bohr's atomic theorv was, on an uneaAu mix
of nearfy contradictory concepts ... was cfearfu meant to be used as a
scaffold and to be discarded when a more finished structure coufd support
tself. In fact 4t has been entirely superseded by modean quantum theoru.
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The same thought is more frarkly peesented by John Geibbin in his text;
In Search of Schrodinger's Cat (Bantum Books, 1988), Gritbin points out that the Bohr
theory of the hydrogen atom 448 waong in almost every respect, but still xepresents
just about the last model of the afom that bears any nelation to the images v
are used to in everyday Life. A mix of “nearly contradictory concepts® is not the
sanie as "wrorg in almost every respect®, and something which lacks “any relation to
the images we are used to in everycay life® does not provide “a moure finished
structure',

Bolw and Heisenberg both contributed to that modern quanium theory
end the eneegy considerations in hydeogen can be calculated using either theory. But
how do these theories bear upon the problen of understanding atoms?

The probelm was to understand how the electron remained at a great
average distance from the nucleus despite electrostatic attraction and how encrgy is
lost in precise amounts when atoms fornm. The effori to understand focused upon the
simplest situation in which the atomic nucleus was the single proten in hydroger.
Observation now denionstrates that the hydeogen electron moves ereatically, holding to
no plane and primarily moving back and fortl directly toward and away from the
proion.

Observation thus estabiishes there is no orbii and no angular miomerntum
te balance against the electrostatic attraction. So how does the electron rendain away
trom the peoton?

The progressive loss of energy expected from a circling electron is a
teifling puzzle compared with the problen: raised by the observations. When a ragidly
moving eleciren is stopped a great deal of energy is normally losi, X-rays being
preduced in exactly this way. The electron in hydrogen is constantly m-oving and
stoppirg but energy is not released. What is going on?

So Bohe's concept of the hydrogen atom was totally wrorig. An abrupt
change in the electron's motion does not trigger the release of energy. Quantum
analysis provides no substitute physical understanding to answer the quesiions facirg
Butw, Rutherford, Heisenberg and the rest of the physics comymunity.

Let us examine orbital motion more closely. A planel circling 2 sun
nioves more rapidly and has mare energy when jts orbit lies cleser 1o the sun, This
change in the energy of an orbiting object is essential to maintain the balance
beiween irerlia and attraction demanded by Kepier's law. In any orbiiz! situation the
change in average distance from the center of attraction is progressive and is
reflected in the energy content of the orbiting object, not in the absorption cr
emissicn of energy.

The action in hydrogen is very ditferent. Energy is gained or lost rapidly,
not proegressively. When the size of the atom decreases, energy is losi instead of
being gaired by the electron. So the closer electror has not gained energy and cannot
possess thie greater memenium needed to offset the stronger atiractions present closer
te the proton. Clever matheniatics cannot conceal these unexplained nconsisierncies
beiween the miechanics of planetary orbits and the miechanics of hydeogen.

So there is no actual orbit and orbital variation cannoi be the source of
the energy relecased during the formation of hydrogen. Bohr should have realistivally
confronted the question of how energy is released when the electron assotictes with a
proten to form hydrogen, but that question was not answered by Bobr and Hewsenberg
and rerpains unanswered by modern prysics,

In describing Bohr's theory, WiicZek states:

Bohn simply postulated ... that the efectron coufd peacechlv orbit
{r: whkat he called staticnany state:.
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But erratic motion toward and away from a proton is a violent action which doues not
rescibic a peaceable orbit. The essence of the Bohr analysis of hydrogen is the
motion of the electror. But an erratic motion is manifestly inconsistent with the sharp
ltnes in hydeogen's spectrum. The capacity to calculate provided by Bohr and quantum
mechanics peeveiits undeestanding.

Quantum mechanics rests upon Heisenberg's uncertzinty principle which
is based on the concept that the velocity and position of the electron in hydrogen are
conjugated varizbles which cannot be accurately measured at the same time. Since
one cannot precisely know the motion of the hydrogen electron, Heisenberg concluded
that prediciing the fate of the hydrogen atom was impossible. But it is now clear that
the electron's erratic moticn cannot determine the release of only a few precise
amounts cf energy.

Bohe and Heisenberg have thus given us a physics of failure. They had to
resolve one straightforward puzzle and in three quarters of a century they and the
institution of physics have failed to eesolve it. Wilczek's review evaluates Bohr's
contribution without acknowledging his failure to comprehend the problem before him.
This is wrong.

While Bohe znd Heisenberg failed to solve the problem before them, they
nonetheless convinced their fellow physicists that their failure shouid be ignored. How
eenarhable! But these fellow physicists had also faced the same probiem which Bohr
and Heisenberg could not resolve and they had also failed to resolve it. Physics could
hardly fault Bohr and Heisenberg for their inability to resolve the very issues which
had mystified them and which they have still failed to resolve.

There is another fundamental question involving hydrogen which was not
apparcnt when Bohe presented his theory of the hydrogen atom in 1913 but which has
now been apparent for many years. Oppositely charged particies having the same mass
annihilate one another on contact. The proton and electron in hydrogen are oppositely
charged and surely come into contact when the electron moves directly toward the
proton. How does the differerce in mass prevent these oppositely charged particles
fron destroying one another? This question is unanswerec,

A.so the lines in the hydrogen spectrum include a fine structure having a
constant ratio which Bohe did not addeess in his theory. So Sommerfeld assumed an
elliptical orbit and calculated the fine structure constant using relativity theory. But
these calculations represent mathematical trickery, for there is no orbit, elliptical or
otherwise.

The logical conclusion drawn from Sommerfeld's relativistic calculations
is that the electron in hydrogen is really in an elliptical orbit, but that is wrong. It
tclfows that every conclusion drawn from relativity calculations is wrong until it can
be physically corraborated. If mathematics is to be regarded as a science, it must
follow the rules of science.

Reiativity calculations now support the Big Bang theory which is
incensistent with many of the presently available observations of space. We now know
where the error is, for calculations based on relativity are here established to be
unreliable. We again have the physics of failure, for today's physics does not allow us
to understand what we see in the cosmos.

Hydrogen involves an electron having a classical charge radius and an
energy radius (its Compton wavelength divided by 2n). These radii are attributes of the
ejectror as an independent particle, but hydrogen's fine struciure constant is the ratio
ol these radii and the average spacing between the particles in the ground state
Liydespen atom is the square of the energy radius divided by the charge radius.

The essentia! parameters of hydrogen are thus determined solely by the
structwe of the electron. The opportunity to understand is clear!y present, but Bohr
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and quantum mechanics have ignored this opportunity, probably because the electron
has no size or internal structure in quantum mechanics. So the contributions of Bobr
again function to prevent any effort to comprehend hydeogen.

It would embarrass the institution of physics if someone not a
professional physicist resolved these problems, albeit the arrogance of modern physics
is such that this possibility is ignored. 1t would be like having the most important
early advance in medicine (the germ theory of disease) contributed by someone not a
physician (like Louis Pasteur). The medical community of that day was offended by
Pasieur's interference.

We now see the ignorance which causes the institution of physics to
refuse to publish dissenting views and to avoid publications it does not control. In this
way they avoid acknowledging their failure to understand any event in the
fundamentals of our rature, the failure to understand hydrogen being but one illustra-
tion of this ignorance.

At the sane time they avoid this weiter's publications which explain how
the elecirons remains away from the proton in hydrogen and how some of the
electron's energy is lost when positive and negative particles associate [I] This
weites’s publications even explain how the proton and electron aveid mutual
annihilation [2}, and the fine steucture constant is also explained {31,

A successful explanatory effori demands a plausible physical model and
the capacity to calculate the energy considerations of hydrogen from the model. This
must be done with a mode! which is not theoretically and observationaily absurd, zs
was the mode! proposed by Bohr ard Rutherford {41

Atter the disaster encountered by Bohe, physics shuns physical models, A
physical model can be tested to demonstrate jis errcr, £5 happened to conpiete the
destruction of Bolw's concepts. With quantum mechanics every inconsisieicy with
observation is disnissed as an ‘ambiguity’. One cannot get away with this when a
physical model is eelied upon.

So Wilczek in his review avoids the fact that Bolw confronted a centra!
problem and fziled either tc make sense of it or 1o solve jt. This j§s why only
peripheral incompeehensible mathematica! coniributions eemain, and modern physicists
seeking to understand nature ask: "What did Bobe eeally do?"

Bolw pursued an analogy to a planet cebiting a sun which he knew was
weorig. The quantum mechanics which Bohe helped to construct to replice his orbite!
theory is also founded on incoreect assumptions. As a result, Bolw's clever
mathen.lics has destroyed the capacity of modern physics to think clearly atout the
fundamenials of ouw rature, and this is why physics has made little progress in the
ef{ort to undersiard.
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