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Embeddings of Certainty Spaces into Tempered Distributions
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Both flat spaces M and M, are nonlinearly embedded into the linear space S'(M,;.TC) as curved manifolds np( M) and §(M,).

Quantum states are elements of S'(MAM,.T) and can be expanded on either embedded manifold.

Aim Theory: Schwartz—von Neumann Extension Discussion: Geometric Interpretation
We develop a structural bridge between relativistic Hamilton— [ ¢t £ M; — R be a smooth slowly increasing function. Its The construction transforms the classical affine geometry of
Jacobi theory and relativistic Schrodinger dynamics within the  Schwartz—von Neumann extension with respect to the de Hamilton—Jacobi generators into the curved geometry of
framework of tempered distributions and Schwartz Linear Alge-  Broglie basis is the unique continuous linear operator principal waves:
bra. The central question is: —
d £V oV M —s S(M}) — n(M)) C S'(Mj, C).
Can the relativistic Schrodinger equation be obtained as a . . .
defined by Classical side:
— . — — _
genuine linear extension of Einst.em s energy relation’ f.(n,) = £(p)1,. p— S,
The answer proposed here is affirmative: the relativistic  Equjvalently, Quantum side:
SFhLOdITger- e?:ﬁtion is tlhe Schwartz—von Neumann extension fo(10) = I £ (W) 7. p 1.
2 8IS GEESIEE] CISpEEIE B, Important examples: Classical elimination of parameters is replaced by Schwartz
| T} superposition:
. . . p; — —iho .
Introduction: Hamilton—Jacobi Complete Integral ’ g _ s
Evs iho, V¥ = Ju; a(p) exp |5y
For a free relativistic particle of rest mass mg, the Hamiltonian is Hop Flmo- In this sense, quantization appears as an infinite-dimensional
Hmo(B) = cym3c? + | p|2. complex linearization of the classical certainty space.

For every four-momentum p on the positive mass shell Result: Main Theorem

Hi ={peM;: p’°>0, (p,p) = —(moc)},

Application: Maxwell-Schrodinger Transport

define the principal action - T T o For a fixed polarization direction e, let
S(x) = (p.x) = p-%— Eot e relativistic Schrodinger equation Is the Fo V.= W.

Then Schwartz—von Neumann extension of be the de Broglie-Maxwell isomorphism defined by

0:Sp + Hmo(VzSp) = 0. Einstein's energy equation. Fo(np) = Wep.
Thus the family (5p),ch; is a complete integral of the ndeed, Einstein’s classical relation It intertwines scalar and Maxwell-type dynamics:
relativistic Hamilton—Jacobi equation. -

E = H,,(p) FeoH= Mo F..
Methods: From Actions to de Broglie Waves extends, through the de Broglie Schwartz basis, to Ve Fe N We
The circular exponential map sends each principal action into a Ey = Hum,- F/i Iy
de Broglie wave: Since
i E, = ihd V. - W,

p(x) = exp hSP(x) ' e .t’ ) Fe ) Thus dispersion relations, translation

H G T Vs S'(M we obtain !
ence p — S, — 1p. The map n : My — S§'(Mjy, C) embeds i) = Hip ). representation, and polarization geometry are preserved.

the certainty momentum space into the tempered distribution

state space V = S&'(My, C). The family n = (1,)pem; is a Thus quantum dynamics is the continuous S-linear _
Schwartz basis of V/, so every tempered state has the expansion completion of the classical certainty-momentum relation. Conclusions

W = (). » The Hamilton—Jacobi complete integral generates the de
Result: Mixed Extension with Scalar Potentials Broglie Schwartz basis.
et » Einstein's energy relation extends uniquely to a continuous
Central Skeme For a Hamiltonian of separated form operator on &'(My. C).
[Einstein energy relation E = Hmo(ﬁ)i Hp,x) = Hmy(p) + V(x), » The relativistic Schrodinger equation is the resulting
two canonical bases coexist: Schwartz—von Neumann extension.
_ _ — n, for momentum diagonalization, » Scalar potentials are incorporated through mixed
[Hamllton—Jacobl complete integral S,(x) = <p,x>] 5. for position diagonalization momentum-position extensions.
l _ g o » The construction transports to Maxwell-Schrodinger fields
The mixed Schwartz—von Neumann extension is . . . .
[Circular exponential / de Broglie basis 1, = exp(iS /h)] I 0 v via de Broglie-Maxwell isomorphisms.
P P F.5) = Himon + V.
: Therefore, B v
[Schwartz—von Neumann extension f,(1),) = f(p)np] inOY = (Hmy + V) . _ )
For non-constant potentials, de Broglie waves are no longer iocma | The 2nd Interpatlonal On"_ne 9°“fere"°e
i . . . on Mathematics and Applications
eigenmodes of the full Hamiltonian, but the extension
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[Relativistic Schrodinger equation iho) = Hmowi mechanism remains exact.




