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â€˜I am now convinced that theoretical physics is actual philosophy.'
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â€˜Nach links und ein bisschen nach unten. Ach, das ist besser!'
*
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Appendix: Causality

In the beginning the heavens were void.

Matter did not exist, and without matter neither time nor space. Nothing stirred in the entirety of non-Creation and minus time.

Questions too, like the heavens, were void. There was no one to ask them and no one to answer, so the questions remained unasked and unanswered.

Then into this cosmic enigma a question did appear: a question-mark composed of a single point of light: the Primeval Atom. With light came energy, and with energy matter, and with matter space, and with space time.

The Holy Trinity:

Time.

Matter.

Space.

The universe had been born.

Soon after its birthÂ â€“ one one hundred thousand billion billionth of a secondÂ â€“ the point of light was at a temperature of one thousand billion billion degrees. The point of light began to cool.

At one ten thousandth of a second after Creation, at a temperature of one thousand billion degrees, the first species of particle came into existence:

The Hadron.

Still later in the evolutionary processÂ â€“ a full one second after Creation at a temperature of ten billion degreesÂ â€“ the Hadron gave birth to the electron (matter) and the positron (anti-matter).

Still later at a temperature of one billion degrees, protons and neutrons were created. Growing in abundance as the
Primeval Atom expanded they formed a plasma of charged particles which, one hundred seconds after birth at a temperature of one thousand million degrees, fused together to produce one-tenth helium out of all the matter in the universe.

The helium was trapped in the primordial expanding gas, awaiting the moment when it would condense to form nebulae, galaxies, stars.

This was the Hadron Era, and with its family of psi particles determined the size and distribution of all the galaxies in the universe. Hadrons were the master templates for the ordering of matter, the DNA of Creation.

The Hadrons were something more: the first particles to possess cosmic intelligence. The universe was their creation: matter and anti-matter, time and minus time, quarks and anti-quarks. The Beginning and the End of all Creation.

Everything came from the Hadron.

1
The Discrete Charm of the Quark
MyTT had grown over the years. Funded as a co-operative research establishment by the nine planetary and five planetoidal states, it was situated on Earth IVn, within comfortable proximityÂ â€“ 4.2 parsecsÂ â€“ of the Temporal Flux Centre
2U0525-06
in the inertial frame of reference Theta
2
Orionis in M.42. This meant that the round trip to and from the
Tempus
satellite Control Laboratory wouldn't greatly affect the life-spans of the technical and flight personnelÂ â€“ which was inevitable even though they travelled via the E.M.I. Field. The standard greeting of those returning from deep space, upon stepping down to earth, was still â€˜God bless Oliver Heaviside', though few among them remembered that he was the nineteenth century English physicist who had first established the principle of Electro-Magnetic Interference.

The building was in the shape of a pyramid with the apex chopped off, as if a giant had taken a swipe at it with a meat cleaver, and from the flattened roof sprouted all strange manner of antenna, grouped round the opaque orange dome which housed the Black Body Radiation detection equipment. Queghan had never fathomed out why, but apparently it was necessary to compute precisely the absolute velocity of Earth IVn relative to the universe as a whole. Black Body Radiation was the universal constant, the lingering aftermath of the explosion which had created the expanding universe, and as such it could be used to relate the speed of a body passing through it.

Not that it was necessary for him to understand. Queghan wasn't a hardline scientist: he was a Myth Technologist, an occupation which straddled the Two Disciplines.

For over a year now he had been engaged on an investigation of psi particles, and in particular their relationship (if any) with
the acausal nature of time, a phenomenon known in the jargon of Myth Technology as
proemptosis:
â€˜the occurrence of an event before the calculated date'. Psi particles were a family of ultra-sub-atomic constituents called quarks, a name which suited their mysterious, almost mythical existence. For did they, in fact, exist? The scientific establishment (in the manner of scientific establishments) had classified them in neat categories: red quarks, blue quarks, black quarks. They had endowed them with spurious characteristics: charm, strangeness, anti-charm and anti-strangeness. And they had proposed that they inhabited â€˜a region of probability.'

So far so good.

But the question had yet to be answered: what the hell were they? It had been shown, for example, that they had a disorienting effect on time, so could it be that time itself was not a smooth continuous motion but composed of discrete particles, the quarks, which could be isolated and identified? Matter, it had been demonstrated, consisted of nothing more substantial than a â€˜wave motion of probability'. Was time probabilistic in the same fashion? Could it be slowed down, stopped, reversed and juggled about with in the same way that quantum engineers had succeeded in tinkering with the four unified energy forces: electromagnetic, gravitational, the strong and weak nuclear interactions?

It seemed to Queghan that the universe was a question-mark. As he had once remarked to Johann Karve, Director of MyTT: â€˜I get the feeling that somebody somewhere is having one hell of a joke at our expense. The Greatest Practical Joke Of All Time.'

Karve had consoled him. â€˜If that's so, we're all victims of the Joker, whoever he is. Nobody's party to it, Chris, that you can be sure of.'

But a joke wasn't a joke unless it was shared, Queghan felt. Where was the fun in the Joker laughing quietly to himself in some secluded corner of the universe? Unless, of course, he was mad.

The dichotomy between the Two Disciplines was never more keenly felt than when discussing the underlying purposeÂ â€“ for as a metaphysical science it was the task of Myth Technology to ask the elemental questions. Queghan had friends on both
sides of the divide: hardliners who believed in a nuts-and-bolts universe holding itself aloft by its own bootstraps, and those others, â€˜mystics' as they were somewhat derisively called, who were seeking the Godhead in whatever form it might choose to present itself to human consciousness. There was evidence to support both viewpoints, which was why Queghan found himself in the awkward position of agreeing and disagreeing with the two sides. It was even conceivable that both were right and both were wrong; perhaps there was no eternal all-embracing truth, simply a set of hypotheses which changed according to individual interpretation. The universe as a
fact
didn't existÂ â€“ truth lay in the eyes of the observer, not in some objective reality which could be codified and classified and set down on micro-tape to rot away in Archives.

Nevertheless it was depressing, when surveying the work done over centuries since the time of Colonization, not to have arrived at a more positive conclusion. The elemental nature of spacetime was still shrouded in mystery, even though mankind had developed such concepts as the E.M.I. Field, had investigated those regions of infinite spacetime curvature, Temporal Flux Centres, known to scientists Pre-Colonization as Black Holes.

Yes, it was true, much had been achieved: the human species had been liberated from its own backyard, but it still left Queghan with the simplest and yet most complex task of all: wrestling with the enigma of those infuriating, mythical, charming quarks.

*

When the terra-formers had constructed Earth IVn they had given it two moons. There was no valid astrophysical or geographical reason for this, although on the planet itself it did mean that the wave barrages bordering the oceans were able to provide fifty per cent more energy output, utilizing the contra rotation and diametric opposition of the two satellites. And it gave the songwriters a rich new vein of material:
By the Light of the Silvery Moons, Blue Moons, Those Old Devil Moons
, and the latest popular hit,
How High the Moons
.

But there were other effects which hadn't been anticipated
and which caused a good deal of consternation, not to say discomfort. One of these was the disruption of the female menstrual cycle. It now became clear that the 28-day ovulation period was governed by the moon of Old Earth: human evolution over millions of years had taken its cue from the motion of heavenly bodies, and the reproductive cycle was thrown into confusion by the effect of this additional gravitational force. Some women menstruated twice in the month while others ceased having a period at all. So medical science came up with the Anti-Pill to stabilize this unhappy state of affairs and once again women were able to resume their â€˜natural' function.

This came as no real surprise to Christian Queghan, for whom Myth Technology was as much a calling as a profession. Every sub-atomic particleÂ â€“ the fact of its existenceÂ â€“ affected every other particle in the universe. Subtract a single constituent, just one, and the effect on all the rest would be incalculable. It might be great or small but it would be real and, eventually, apparent.
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