General Physics Notes (07082026):

Modeling particles in real space, forcing them to move within constraints, and
allowing them to collide freely both elastically and inelastically creates accurate
plasma models. Chaotic motion is isomorphic from quantum foam to quark
gluon plasma to stellar plasma to large ecosystem (biological complex adaptive
system) to cosmological system with Riemann zeta function prime distribution.

For EM waves, show that the index of refraction is equal to the square root
of the appropriate dielectric constant.
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We might not really go anywhere with this approach. In fact, the better way
to do this is with the dispersion relation and the plasma frequency equations.
However, this generates some useful algebraic relations that can enter into dis-
persion. We'll start without the infinite order density terms and just go with
some linearized density in 1 — D.
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We use the density as n so we can replace the volumetric density term, again
1-D.
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We know that some of these terms are approximated to zero. That is why we
linearized. Otherwise, a good start is the relation with some chaotic zeta.
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Here ( is the Riemann zeta function. It is cumbersome to model a wave equa-
tion solution or a plasma density term or even a dispersion relation with any
advanced function. The zeta, with its primes, is convoluted and quite notewor-
thy in its prime decomposition.

Here we return to linearization: 220 ~ 0 and %ﬂx = tkng with the linearized
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8”1 = ikni. We see terms cancel with a little substitution. This generates
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a new term.

We recover the plasma frequency. We know the dispersion relation.
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We can replace the naught on the epsilon with the general epsilon as this is a
generalized plasma frequency. We solve by substituting.
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