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A Theory of Everything (T.OE) is desired which will describe how all the

basi c natural forces (el ectromagneti sm the strong and weak nucl ear forces, and
gravity) operate. The nore things the four forces have in conmon, the easier
the task will be...but what about things which they almost have in common? For
exanpl e, sinple observation leads us to think that various fundanental things
tend to exist in pairs of opposites: |left and right; plus and m nus; forwards
and reverse; etc. Three mmjor groups of "symmetrical" phenonena are recogni zed:
(1) Parity, in which the mrror inage of an event is an equally-Ilikely event;
(2) Charge-Conjugation, in which interactions anong particles of nmatter can be
dupl i cated anong equi val ent particles of anti-matter; and (3) Ti me-Reversal,
which states that if a recording of an event is played backwards, the event-in-
reverse is a possible distinct event -- especially for events anmpong subatonic
particles. Anyway, the idea of Symmetry provides a useful guide to what to
expect when a new phenonenon is encountered (it will probably be one-half of a
Symetry)...but the Weak Force has not cooperated very much! In this essay |

wi sh to describe some of that unaesthetic non-symmetry, what physicists have

done -- and might yet do -- about it, and various related notions.

But first, if observation |leads us to think that fundanental things tend to

exist in pairs of opposites, then can the idea be applied to every fundanent al
thing? A List of Fundanental Things in Physics is not very long: (1) Space;
(2) Time; (3) Mass/Energy; (4) Mnentum and (5) the four natural forces. Now
conmpare the list to the three recognized rules of Symretry: It is easy to see
that Parity is matched with Space, and Tine-Reversal is matched with Tine. The
third Symmetry, Charge-Conjugation, can be tied to three of the four forces, but

nost obviously with El ectronagnetism (Yet that Force has been Unified with the
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Weak Nucl ear Force, and the Strong Force features particles which possess "col or
charges” -- which in turn can be balanced with "anti-colors”, nuch |ike opposite

el ectric charges.) Now what about Mass/Energy or Momentum or Gravity?

Conveniently with respect to Monentum while it is quite i nportant enough to

be on the List, its very definition (which enconpasses Space and Ti me and Mass)
automatically matches Monmentumwith both Parity and Ti me-Reversal. For Mass/
Energy, there have been occasional specul ations that anti-matter (from Charge-
Conj ugation Symmetry) woul d have "negative nmass"(? -- which would automatically
mat ch Mass/Energy with that Symmetry. However, a sinple | ook at known facts
makes this particular match i npossi ble. Consider the equation E=mc? negative
mass nust be associated with negative energy: (-E)=(-m)c? |If anti-matter
possessed negative mass, it would have to be nade from negative energy -- but in
actual fact physicists make particles of anti-matter all the tine fromonly

ordinary energy. Therefore anti-matter nust have only ordi nary mass.
Di vorcing the fundamental thing which is Mass/Energy fromthe three prinary

rules of Symetry, however, nmeans either that Mass/Energy must forever remain an
asymetrical phenonmenon, or that a new Symretry is waiting to be discovered
After all, the general idea of symmetry inplies that just because ordi nary mass
and energy actually exist, so also should exist negative nass and negative
energy. W can even be nore specific, and associate Gravity, too: If Mass/
Energy can be linked to sonething which we mght call "gravitational charge"
then by Charge- Conj ugati on, negative mass/energy should exist! Yet one ought to
be wary of such sinplistic reasoning; it would be better if negative Mss/ Energy
can fit into Physics by solving sone tough problens. (Finding and identifying
some negative nass or energy would be nice, also!) As it happens, | know of a

few probl ems which may benefit fromthe exi stence of negative nmass/energy:



The Bal anced T.O E., page 3 Vernon Nenitz

1. At one tine Symmetry seened nore inportant to Physics than appears to
be the case nowadays. Wen it was first discovered that the Wak Force could
violate Parity, there was a rush of head-scratching to find a way to put somne
symretry back in the situation. Eventually it was shown that if a given event
anong ordinary-matter particles had a preferred direction or "handedness"” (which
is the definition of a Parity violation), then anong particles of anti-matter
the equi val ent event would have a preference for the opposite direction. This
is a symmetry rule which conbi nes both Charge-Conjugation and Parity, and is
usually called "CP-Symmetry”. At the tinme it seened that there was a possible
use for the new rule: Suppose the Universe consisted of equal anpbunts of natter
and anti-matter; if we encountered an alien civilization, how could we be sure
that its substance was the sane type of matter as ours? Just ask the aliens to
observe a Parity violation, and note which direction is preferred....

But physicists in our civilization have since |earned that the question
is noot: The Weak Force coul d sonetines violate even the CP-Symmetry rule, and
as a result our Universe probably contains no |arge anpbunts of anti-matter! So
an even greater symmetry rule was proposed, which included Tine-Reversal; it is
called CPT-Symmetry. |magine a Universe which is conposed al nbst entirely of
anti-matter: If Time in that Universe flowed in reverse, relative to our
Uni verse, then perhaps that Universe would be Symetrical...

continuing its weirdness, the Weak Force has in recent years reveal ed
an ability to violate even CPT-Symetry. Wat now? There aren't any nore major
rules of symmetry! Unless we create one.... Suppose a Mass Symmetry rule is
procl ai med, and then imediately meshed with the other rules to create a grand
CPTM Symmetry. This allows close exam nati on of the properties of negative mass

and negative energy; it is easy to start with the assunption that they are very
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symmetrical with respect to normal nass/energy:

i. If sone negative energy was condensed into matter, particles
created m ght well be the negative-nass equival ents of the ordinary electron and
the ordinary anti-electron. A label such as "negative-nass el ectron-equival ent"
seens worth sinplifying: Let us call negative-mass particles "negma-particles"”,
and negative-nass anti-particles "negnmant-particles" (e.g., negnma-el ectrons and
negmant - el ectrons). Negma-matter and negmant-matter are obvious terms, too; for
negative nmass/energy in general, how about "negma-stuff"?

ii. It seens reasonably easy to inagine a whole Universe of negne-
matter, experiencing Time just as our ordinary-matter Universe experiences Tine.
And an opposite Universe of negnmant-nmatter would be nostly Symmetrical to it, if
it could experience Tine backwards |ike the already-described normal-anti-matter
Uni verse. Therefore any violations of CPT-Symmetry in our Universe could be
bal anced in the appropriate negative-nmass Universe.... Yet this scenario,
however pleasing it nay be to one's aesthetic sense, first requires that a major
new symetry rul e be proclained: Mass Symmetry. To becone really acceptable,
however, the rule should be able to solve nore than just one problem..

2. An intriguing problembegins with a Universe-wi de phenonenon soneti nes
called "the energy fluctuations in the vacuunt. Thanks to a fundanental rule in
Quant um Mechani cs known as the Uncertainty Principle, "virtual particles" are
forever and everywhere spontaneously popping into existence for extremely short
ti me-periods. They disappear so quickly that only sonme side-effects of their
tenmporary existence can be detected. | will call this UWiiverse-wi de thing "the
aether"...a key question is, "Wat is the average energy-content of the aether?"

Beginning with the idea that there are al ways, everywhere, some virtua

particles present, the average energy-content of the aether ought to be rather
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greater than zero -- despite virtual particles being undetectable. Wen actua
nunmbers are conputed, in fact, the magnitude of that "average" energy-content is
so vast that by conparison, everything else in the Universe is as not hing!

consi der one side-effect of the aether's existence: Although virtua
particles are undetectable, while they exist they possess real mmss/energy which
must be associated with gravitational fields. Since the Universe is thoroughly
filled with the aether, it follows that an absol utely overwhel m ng anount of
gravitation should be evident in the Universe as a whole...

Dashi ng the expected, the actual facts are these: Sonme unexpl ai ned
gravitation does exist in the Universe, but no way is there any respectable
fraction of the amobunt needed to match the nagnitude of gravitation required by
t he aethereal "vacuum self-energy". These facts point out a najor disagreenent
bet ween Quantum Mechani cs, which states that the aether nust exist (as defined
here), and Ceneral Relativity, which describes the Universe rather well without
any aethereal gravitation! Thus observation and Relativity give us two reasons
to seek a way to elimnate the gravitation of Quantum Mechani cs' aether...

Easily done -- if we proclaima Mass Symmetry rule. This inmmediately
| ets us deduce that negma-stuff virtual particles should exist. |ndeed, there
shoul d be as nany of themas there are normal virtual particles! This instantly
reduces the aether's total energy-content froman anount which is astronomcally
different fromGeneral Relativity...to exactly zero. The net gravitationa
ef fect of that zero-nmagnitude aethereal energy-content will obviously also be
zero. Thus does Mass Symmetry successfully solve a major problemin the task of
meki ng Quant um Mechani cs conpatible with General Relativity...

3. Another pro-negative-nmass argument comes from Dr. Robert Forward. Let

us suppose our Universe contains equal quantities of normal stuff and negne-
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stuff: Note that our eyes and instrunents are not designed to detect negative-
ener gy photons, so any negma-objects in the Universe would be invisible! Yet
astrononers have observed that the | arge-scal e arrangenent of galaxies in the
Uni verse seens to be full of huge voids.... Dr. Forward proposes that negative
mass occupi es the observed voids, and there are two inportant consequences:

i. If half the Universe consists of negma-stuff, then its total
mass is zero, and a big problemis solved: "How did the Big Bang circunvent the
Law of Conservation of Energy, yielding only the normal mass which we see?"

ii. A zero-total mass also neans that the future of the Universe is
"Qpen" in the direction of eternal expansion. The rate of that expansion, known
as "Hubble's Constant”, would not have decreased at all since the Big Bang (the
common assunption: Mitual attraction of all normal nass slows the Universe's
expansion). That attraction is cancelled if negative nass exists, of course.

Bringi ng up sone very recent data, astrononmers are finding

Hubbl e's Constant to be too high for the conventional Big Bang theory. (It
i mplies an unacceptably | ow age for the Universe.) But if the Constant has not

decreased fromsone anci ent and hi gher value, then the Universe night be just

the right age...problemsolved! (And nore on this later....)
Broaching two possible tests, | start with a sinple one: Take all the
data on the distribution of normal nass, and invert it. | blithely assune that

negati ve nasses gravitationally behave nuch Iike normal masses (an assunption to
examine later); thus the voids would hold superclusters of negme-gal axi es. Such
superclusters woul d be sized by the voids in imtation of known superclusters,

branching thread-1ike fromthe heart of one void to the hearts of its neighbors,
and woul d arbitrarily be declared visible. Al actually-observed clusters would

be declared invisible.... A so, a "buffer" of really enpty space would separate
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the two types of mass, and renmain invisible. What wuld a Universal Mp | ook
like after such an inversion? |If it basically |ooks |like the Map we al ready
have...and | suspect it will...then that wuld be pretty good circunstantia
evi dence in favor of the existence of a Mass Symmetry rul e!

construction of special hardware to directly detect photons of negative
energy i s obviously the best way to verify the notion. A sensor likely has to
be maintained at a fixed tenperature: \When nornal photons are absorbed by the
sensor, its tenperature would go up slightly; when negative-energy photons are
absorbed, its tenperature would go down slightly. (The sensor's natural rate of
cooling is a factor which nust be subtracted out.) The telescope-mirror for an
array of such sensors mnmust be chilled to nearly Absolute Zero, to reduce its
ability to absorb negative-energy photons. (Mre Symretry: Normal nmatter has a
tenperature above Absol ute Zero because every nolecule has a positive kinetic
ener gy; negma-nol ecul es would have negative kinetic energy and a tenperature
below Absolute Zero. Absolute Zero is the tenperature where nornmal matter has
the | east ampount of positive kinetic energy -- and al so where negma-natter has
the |l east anount of negative kinetic energy. Anyway, if a telescope mrror's
tenmperature is al nost at Absolute Zero, it can't go nuch lower, so it probably
won't absorb and probably woul d refl ect negative-energy photons.) The tel escope
nmust be placed in outer space, where particles of ordinary matter are as rare as
possi ble -- they woul d absorb negative-energy photons, and ruin the tel escope's
view. Finally, point the telescope at the huge voids in the observed Universe.

If any negative mass is out there radiating negative energy, we should find it!

Extrapol ating fromthe preceding, | think I will make a prediction about any

nat ural |l y-occurring chunks of negative nmass which we m ght soneday encounter --

if, of course, such stuff actually exists. The extrapolation is as foll ows:
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1. Start with the Big Bang, the birth of the Universe. Vast anounts of
normal energy and negative energy appeared from Nothing. Sone of it probably
interacted and vani shed again, but nost didn't. (Mmentum Conservation yields a
picture of the Big Bang as two simultaneous and congruent expl osions of opposite
types of energy; that same Law makes "total -vani shing-interactions" difficult,
but | can't take the space to discuss details of that in this essay.(?)

2. As tinme passed, energy condensed into natter and anti-matter particles,
of both normal-mass and negati ve-mass varieties. |Interactions of various types
occurred, letting the Weak Force violate CP-Symetry for both types of mass;
particles of matter began to predom nate over particles of anti-natter.

Bel aboring the obvious: Wthout a violation of CP-Symetry, nmatter and
anti-matter woul d exist in equal quantities to this day. Now consider only the
case of normal-mass material: Having all the sane type of nmass, matter and
anti-matter would gravitationally attract each other. Annihilations would be
continuing to this day, and the Universe would differ fromwhat we observe. ®

3. Assune basic simlarities in how ordinary and negma particles interact.
A negna-el ectron and a negmant - el ectron should be able to nutually annihil ate,
yi el di ng pure negative energy. But can either interact-to-destruction with the
ordinary electron? (Dr. Forward has naned such destruction "nullification".)

By noting the electric charges of the particles, it seens that the idea
is plausible: |If the negma-electron is negatively charged, then the negnmant-
electron will be positively charged. Since charges nmust al ways appear or vanish
in pairs of opposites, the ordinary electron can only nutually nullify its
posi tivel y-charged negati ve-mass equivalent....®

4. And now the goal of this reasoning: If violations of CP-Symretry had

yi el ded preponderances of mutually nullifiable particles at the time of the Big
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Bang, then nullifications would have had a significant effect on the evol ution
of the Universe! (Even assunming that the two types of nmass gravitationally
repel each other, consider the early period of freely-flying particles, before
atonms and clunps of matter began to form)

Behol d today's Universe: Just as it would be different if matter/anti-
matter anni hilations had occurred for ages, so would it differ if a long period
of nullifications had occurred. So violations of CP-Symmetry nust have yi el ded
types of matter which are not quite opposite enough for nmutual nullification
If it exists, natural negative mass will survive encounters with normal mass!

For any who think violations of CP-Synmetry in opposite-nass regions of the
Uni ver se should have yiel ded opposite/nutually-nullifiable particles, why? Mass
Synmretry was proposed originally to handle only violations of CPT-Symetry...
Besi des, there is a "definition problenmt which | nust nention, even if | have no
answer for it ("opposite" mght not mean "nutually nullifiable"!):

1. Electric charges appear in tw types, positive and negative. The exact
nature of the thing which we call "charge" is still sonething of a nystery.

2. Is there a fundanmental |ink between Charge and Mass/Energy, such that a
negative charge on a normal particle can appear identical to a positive charge
on a negative-nmass particle? (For this reason | have not tried to specify the
charges which nust be associated with negma- and negnant-el ectrons....)

3. If such alink is real, then violations of CP-Symmetry in opposite-nmass
regi ons of the Universe could have yielded particles that are by definition able
to nullify each other, but practically speaking, still can't actually do it!

Getting back to sonmething nentioned earlier, it is nowtine to exam ne ny

blithe assunption that the gravitation of negative mass would be Synmetrica

enough (to normal mass) to form superclusters of negative-mass gal axi es. ..
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Here first is the Physicists' Standard/ Conservative View

1. A good approximation of the gravitational force between two nmasses can
be found fromthe equation F = (G)(my) (my)/d? where F is the force, my and m,
are the masses, d is the distance between them and G is "the Gavitational
Constant” (a special conversion factor needed to make the equation work).

2. Plugging various types of mass into the equation, we get a positive
force between two nornmal masses, a positive force between two negative nasses,
and a negative force between a pair of opposite nasses.

3. A mass accelerates in response to a force according to the equation F =
(m)(a). Here it is necessary to note that forces and accel erati ons have two
aspects, "magnitude" and "direction"; masses only have size. Directions of
forces and accelerations are always related. A "frame of reference" in which
forces and accel erations can be conpared is often convenient; in every such
reference frame, opposite directions are |labeled "positive" and "negative"

Before proceeding, one final point nust be made: Every force always
exists in-between and acts upon two or more things. ("Things" can sonetinmes be
different portions of a single object). |If we now decide to |abel attractive
forces "positive" and repul sive forces "negative", we can al ways get sensible
results, although the consequences m ght seem a bit paradoxi cal:

i. Start with two normal masses, a sinple straight-line reference
frame, and a positivel/attractive force between them
ii. One mass will obviously be affected by the positive force such
that it accelerates in the positive direction of the reference frane.
iii. The other mass, because the force is attractive, must accelerate
in the negative reference-direction (towards the first mass), although we stil

call the force "positive". See, the idea of attraction is nore fundamental to
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determining the direction of a force -- and the resulting acceleration -- than
is the arbitrary definition of positive and negative in a reference frane.

continuing with F = (m)(a), let's keep things sinple: When a positive
force is applied in a positive direction to a positive mass, we al ways see the
mass accel erate in the sane direction. Now what if a negative mass is used? To
bal ance the equation, acceleration nust be negative: +F = (-m)(-a). It is very
easy to interpret this new equation as saying, "A negative mass will accelerate
in the direction opposite to the direction in which the force is applied."

4. Having presented enough background naterial, we now return to -- and
expand upon -- the results of the gravitational-force equation:

i. Two positive masses yield a positive/attractive force in-between
each other, and respond to that force by accel erating towards each other.
ii. Two negative masses yield a positive/attractive force in-between
each other, and respond to that force by accelerating away from each ot her
iii. A pair of opposite nasses yield a negative/repul sive force, and
respond by accelerating in the same direction (the positive nmass in front).

5. The key result is the second one; it plainly states that the influence
of gravitation between negative nmasses will not allow themto accel erate towards
each other, and to thereby eventually formsuperclusters of gal axies. So much
for that aspect of Mass-Synmetry! But that's not all

i. For nornmal electrons and protons, the Electromagnetic Force is
attractive, and they accelerate towards each other to formatons. For negme-
el ectrons and negna-protons, atons woul d not be possi bl e.

ii. For normal quarks, the Strong Nuclear Force is attractive, and
they accel erate towards each other to formsuch inportant particles as protons

and neutrons. Negma-quarks cannot make negna-prot ons and negna- neutrons.
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iii. The Weak Force already violates symmetries aplenty. Wth the
other three natural forces violating Mass Symmetry, need we say nore?

It is nowmy turn to offer a counter-argumnent:

1. Consider the equation £ = (E)/(h), which describes how the frequency
of a photon (how many cycl es per second does it vibrate while nmoving) relates to
its energy-content. Obviously the nore energy, the greater its frequency. The
conversion factor (h) is Planck's Constant, after Max Pl anck, who created this
equation in the year 1900. That equation is at the very foundation of all of
Quant um Mechani cs, so Planck's Constant appears in nany ot her equations as well.
Here is the question of the monent: "What happens when the equation is used to
descri be a negative-energy photon?" A second nminus signis required to bal ance
it; this leads us to either -f = (-E)/(h) or £ = (-E)/(-h) ...but which? The
"negative frequency” of the former neans we rnmust deal with negative Tine; before
pursui ng that concept, let's try the latter equation. In it we note that the
"di mensi onal units" of Planck's Constant are Energy multiplied by Time, so (-h)
can sinply nmean that its Energy "dimension" is negative. This is consistent
with the negative energy of the photon! The latter equation is thus a |l ogica
and superior choice, sinpler than addi ng a whol e new concept, negative Tine.®

2. Once we accept a negative Planck's Constant in the original equation of
Quant um Mechani cs, being consistent requires us to replace (h) with (-h) in all
ot her equations which we use to describe negma-stuff! Wth extra mnus signs
sprinkled about, it beconmes quite likely that the results of those equations
will differ fromwhat they "conservatively" say about negma-stuff...

i. The physicists' description of the Strong Nucl ear Force is
cal l ed "Quantum ChronoDynamics" -- QCD for short. |t explains how quarks will

interact with each other by exchanging virtual particles called "gluons" -- and
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thereby experience a strong attractive force. For negna-quarks (which wll
exchange negati ve-energy gluons), and using (-h) throughout QCD, it becones
reasonabl e to expect the Strong Force to be repul sive. Having negative nass,
t he quarks woul d respond to that force by sticking together just |ike ordinary
quarks. Negma- protons and negna-neutrons may exist, after all

ii. The El ectromagnetic Force is thoroughly described by "Quantum
El ectroDynamics" -- QED for short, in which virtual photons are exchanged by
charged particles. Wen those particles have negative nass, and the virtua
phot ons possess negative energy, and (-h) is used in place of (h), it becones
reasonabl e to expect the El ectromagnetic Force between |ike charges (and |ike
magnetic poles) to be attractive, while the force between unlike charges and
pol es woul d be repul sive. The negma-particles would then respond to those
forces: Unlike types would accel erate towards each other, and |ike types would
accel erate apart. Negma-atons and negma-nol ecul es, quite Synmetrical with
respect to the ones we know, should be able to exist as a result.

iii. The Weak Nucl ear Force offers the npbst interesting case, because
it started the whole problemof what to do about Symmetry-violations. The truly
wonder ful thing about changing (h) to (-h) in the equati ons which describe the
Weak Force, whenever they are applied to negative mass/energy, is sinply this:
It will be impossible for the Weak Nuclear Force to violate CPTM-Symmetry!

iv. As for the Gavitational Force, this has yet to be expl ai ned
very well in terns of Quantum Mechanics. But note the Gavitational Constant G:
In QM, G will be nore than nerely a conversion factor; it will be no |ess than
a conpressed description of how masses enit and absorb virtual gravitons! The
deconpressed description will alnpst certainly incorporate Planck's Constant..

so for gravitational interactions anong negative nasses, and with (-h) inside G,
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turning it into -G The nasses woul d accel erate towards each other; planets,
stars, and superclusters of negma-gal axi es could exi st!

Just a few final itens remain:

1. One proposal for a Theory OF Everything is called "Supersymetry". It
doesn't include Mass Synmetry. .. shouldn't something that fundanental conme first?

2. If half the Universe consists of superclusters of negna-stuff, while
the other half consists of superclusters of nornal matter, then perhaps the big
clunps repel each other, increasing both the size of the "buffer"” of enpty Space
separating them and assisting the expansion of the Universe. Could Hubble's
Const ant have actually have increased over tine?® (Yet if the Universe's tota
mass i s zero, can any bal anced distribution of its mass lead to a net force?)

3. A fascinating subatomc particle is the neutrino, which has startled
physicists for nmore than half a century. Its very existence had to be deduced
fromtiny discrepancies in the energy rel eased during radi oacti ve decay. It
interacts so rarely with other particles that it eluded direct detection for two
decades. Then it turned out to exist in two (and later three) distinct types --
and the nature of that distinction is still unknown. |t casts doubt on well -
under st ood astrophysics, because the Sun seens to be radiating only a third as
many neutrinos as expected. And worst of all, a nunber of recent experinments
i ndicate that the neutrino has a tiny nass -- an imaginary nass, such as is
mat hemat i cal |y descri bed by the square-root-of-negative-one!!!

By conparison, the notion that particles mght exist which possess
nerely negative mass, as described in this essay, is extrenely easy to accept.
If nore experinments eventually verify an inmagi nary mass for the neutrino, then
physicists will have every reason to expect both negative nass and negative

energy to exist in Nature!
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ADDENDUM - - MAY 2002: The following is associated with reference-nunbers that

were inserted in the prior text (no other nodifications were nade).

(1) For the record, | was introduced to the notion of negative nass by an essay
witten (md-1960s) by Isaac Asinov, “I’mLooking Over a Four-Leaf C over”
Fromthe context of that and a coupl e preceding essays — see his book Science,
Numbers, and I -- my suspicion is that Asinov is either the originator of the

i dea, or at |east he independently originated the idea.

(2) The space for that is taken in “The Inmaginary T.OE.”

(3) Thus observation of the Universe as a whole tends to confirm observation in

particl e-physics | aboratories, that the Wak Force can violate CP-Symetry.

(4) A quick assunption/sinplification made only so that part of the essay can
progress. The notion is examned in nore detail shortly thereafter, and certain

ot her aspects are exanmned in even nore detail in “The Imaginary T.OE "~

(5) OK, | know that Negative Tinme was already introduced in terns of Symmetry.
However, what | was trying to say is sonmething Iike “Do we want to think that
Negative Mass experiences Tine in the sane way as ordi nary mass, or not?" |If
not, then that is “adding a whole new concept”. Besides, if Negative Tine has
al ready been used to account for the behavior of ordinary anti-matter, then what
could we say about Negative-Mass anti-matter? Applying Schrédinger’s “wave
equation” to negmant-matter will still require us to incorporate Negative Mss
along with either negative frequency or negative Planck’s Constant! Meanwhil e,
t aki ng advantage of the factor of energy in the dinensional units of Pl anck’s

Constant (making it negative) is still a sinpler consistent thing, in “meaning”.
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(6) Actually and truly witten in 1995. Data gathered between then and 2002 has
been interpreted to nean that the expansion of the Universe is indeed
accelerating. This has also led to speculations about yet another Force of
Nature, of a repulsive type. Personally, | seriously wonder how the
cosnol ogi sts can be sure of what the original rate of expansion was — what if it
was sone hi gher value that has never changed? On the other hand, if the
expansion of the Universe is indeed accelerating, is there a way to explain it
wi t hout invoking a Fifth Force? What about the gravitational “repul sion” (I
admt to using the termloosely just now) between ordinary and negative nass, as
this essay describes? wWhether zero or plus acceleration, the expansion of the
Universe 1s apparently not slowing, so wouldn’t those observations tend to
qualify as evidence in favor of the existence of Negative Mass in the Universe?

Bel aboring the possibility of accel erating expansion, well, if it really is
possi bl e that m xed/ equal magnitudes of opposite nasses can | ead to overal
repul sion--and ny doubts about that were originally expressed just after the
| ocati on of reference-nunber (6)--then here is a speculative rationale:

Contrary to the name of this essay, what are the chances that gravitationa
“repul si on” between ordi nary and negative mass might sinply be a slightly
great er-magni tude thing than gravitational attraction between/wi thin quantities
of either ordinary nass or negative mass? Then all we need is a Fifth Symetry
Principle, instead of a Fifth Force! (“The Imaginary T.O E.” offers, anobng
other things, a highly speculative basis for a Fifth Symetry.)

“Debat es” about my above-nentioned doubts have figured in nmy thoughts over
the years. The large-scale structure of the observed Universe is kind-of
sponge-like, with intersecting filanents and voids. |f as the essay describes
we must think about two “interpenetrated” sponges, one of ordinary nass and one
bei ng negnma, then what is the overall effect? The ordinary-mass portion wll

try to gravitationally coll apse, and the negative-mass portion will separately
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try to also collapse. The intersections, after all, are superclusters of
gal axies. |If both “sponges” repel each other, then does the Universe’s origina
rate of expansion increase? Perhaps it can, until enough room opens up to all ow
the separate collapses...and in that case no Fifth Symmetry woul d be needed.

Even when not thinking about that, other notions occasionally cane al ong
that had to be exam ned. Here's one showing a possible flaw in the fundanental
i dea of this essay, that the “aether” consists of equal quantities of ordinary
and negative virtual particles — the notion known as the Casinmr Effect:

1. If two ordinary metal plates are placed very close to each other
flats facing each other, and although uncharged and unmagneti zed, they will be
observed to nove toward each other. (It is my understanding that the plates are
pl aced too far apart for “van der Waals” forces to be the explanation, either.)

2. Casimr presented the concept that if the plates are cl ose enough
together, then sonme of the ordinarily-appearing virtual particles in the vacuum
wi |l not have enough room between the plates, in which to cone into spontaneous
exi stence. But away fromthe plates all the full variety of virtual particles
will continue to appear. Thus there should be a “pressure” inbalance, with nore
pressure outside than between the plates — and sure enough, the plates do nove
toward each other, with an ampunt of force that nay even be predictable

Fromthat experiment | rnust deal with a dilemma: If half of all virtua
particles are negma-stuff, which are assumed to cancel out each other’s
gravitational effects, then do we still have a theoretical basis to assume any
ot her kind of inbalance (like pressure) can exist? |If not, then the rationale
behind Casimr’s Effect blows a hole in the primary tenet of this essay.

Grasping at straws, then (partly because | don't really knowif | need to be
witing this!), |I shall present the following wild specul ation

1. Start with the idea that sone plain “enpty” vacuum ni ght be full of

equal quantities of ordinary and negnme virtual particles.



The Bal anced T.O E., page 18 Vernon Nenitz

2. Add some ordinary mass, and ask, “If this stuff repels negna-stuff,
then can it inhibit the spontaneous appearance of nearby virtual negma-stuff?”

3. If so, then there will be an inbalance in the ratio of appearance of
ordinary virtual particles to negma virtual particles, around all ordinary
matter (and vice-versa around any actually-existing negative matter). One
consequence is sinply that this inbalance, in the Mass-Symmetry of virtua
particles, can lead to the kind of pressure inbalance that the Casimr Effect
reveals (well, if 1 need to wite this, and if this suggested type of inbal ance
is significant enough), but there should be another consequence, al so!

4. There should be sonme additional Gravitation associated with that
i mbal ance. This will not be of the sane astronom cal magnitude as what was
originally described/predicted by pure Quantum Mechanics (in contradiction to
General Relativity), because the “inbal ance ratio” described here will probably
not be enornmous. Perhaps it will happen to be just the right amount to explain
sone of the unexplained extra gravitation that allows nysteriously speedy
galactic rotations. (Sure, some of that can now be expl ai ned by MACHOs and

neutrinos, but all of it?)

(7) Later experinments are considered to be nore accurate, and indicate a tiny
ordinary mass for the neutrino. While this was a fun notion to contenpl ate
(especially in “The Imaginary T.O E.”), nowhere do | claimthat those early

experimental results had to be accepted as fact.



