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Geometry and Quantum Mechanics

The problem of

@ Matrix mechanics
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@ Wave mechanics
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Geometry and Quantum Mechanics

Conformal waves

Wave equations from the Riemann tensor.
@ Let the conformal factor be WP with p = 4/(n — 2).
@ V obeys a linear wave equation in n dimensions.
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Geometry and Quantum Mechanics

Quantum field equation.

In five dimensions.
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Geometry and Quantum Mechanics

Interaction mechanism

@ Conformal mediation
Rij(wy™) =0 — Rj(y™)=Tj
@ Gravitational source equations
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@ Electromagnetic source equation
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Geometry and Quantum Mechanics

Second guantization of photons and gravitons
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Geometry and Quantum Mechanics

Second guantization of electrons

Specific heat of a monatomic gas, spectroscopy
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Spinor Coordinates

Local definition of spinor coordinates.

Pf=grigh, S=g-igh A=1.-4

exg = €0 =diag(1,1,-1,-1)
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Spinor Coordinates

Conformal Waves in spinor space

Using, for the Dirac wave function,

ov

Vg = —
B ¢B
if U is a function in extended space-time, the conformal wave

Sy = .
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gives according to the chain rule, the Dirac equation
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Spinor Coordinates

Local Dirac electron

A plane wave in five space

—

Y = gl (KX—wtm) — gikmx™ kin = (K, w, m)

becomes after differentiation in spinor space
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Spinor Coordinates

Transformation theory of interaction
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Two or more Electrons

An identified pair
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Two or more Electrons

Parallel electrons
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Two or more Electrons

Anti-parallel electrons

70]|;

D. Galehouse dcg@iakr on. edu PEP in spinor space



Two or more Electrons

Spinor wave propagation
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Two or more Electrons

Boundary development

. 2 Standard boundary condi-
NN tons:
¥'(1) = afy(1) — »(2)]
¥'(2) = a[p(2) — ¥(1)]

Spinor coordinate boundary

/1\ 2 condition:
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Two or more Electrons

Multiple electrons in spinor space
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Two or more Electrons

Multiple electrons in spinor space
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Two or more Electrons

Ongoing considerations

@ Questions and problems

]
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Calculational advantages

Relativistic formalism, Feynman exchange
Interparticle interaction/self-interaction
Operators

Other Fermions

Dirac-Thirring paradox, rotation in G.R.
Newton’s bucket

Aharonov-Casher
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Two or more Electrons

Geometry of the Pauli Equivalence Principle

@ The geometrical description of fundamental physics.
@ The natural relevance of spinor coordiantes for electrons.

@ The elementary description of the Pauli equivalence
principle as a property of differential equations.
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Two or more Electrons
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