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Note: Mathematial aspect of the Euler’s equation of motion | #3329 H |
General representation of rotational flow field [2] has been derived from the Action S:

Action S for the non-relativistic rotational flow fields:

S = de3 Up(% vZ —¢) dt—f(thlp + pD(U, Z))dt]

The second part S, is responsible for the gauge field:

S, =—[[pD; ¥ dV3dt, Y=y+(U, 2 8,=(c1d, d)
=~ If (*a)dvide, oD =) d, = (pc pv¥)
Euler’s Equation of Motion is derived from the exact form of a,, i.e. a, =0d,¥:
A=aq, dx* = d¥ (exact _differential form)

All exact forms are closed. The Euler’s equation of motion is closely related to this
exact form, which is the “Poincaré's Lemma.

This is the mathematical aspect of the Euler's equation of motion [#UG2/J@IE] M
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Relativistic study of dynamical aspects of galactic Dark-Matter effect, and
interpretation by a combined action of Gravity and Fluid-Lorentz-Force

by Tsutomu KAMBE and Masanori HASHIGUCHI

Based on the theory of general relativity, physical and dynamical mechanisms are
investigated for rotating galaxies surrounded with abundant gas clouds. On the basis of fluid
dynamics extended to relativistic theory, the dynamical balance within each galaxy has been
investigated as a combined action of the gravity and a new force effect. The latter force effect,
called fluid-Lorentz-force, is areal physical effect caused by the high-speed motion of gas clouds
in galactic space.

The dynamical mechanism proposed by the present formulation shows an excellent match
with the observed finding of McGaugh, Lelli & Schombert (2016). This matching implies that the
present approach has captured an essential aspect of the galactic dark-matter-effect. In the galactic
space, the strength of gravity force becomes weaker as the distance r from the galactic center
increases, while the new physical effect, i.e. the fluid-Lorentz-force acting inward, grows in
magnitude towards the halo as r increases. The two forces switch their roles effectively to keep
the orbital velocity nearly constant. This results in maintaining the orbital motion at very high
speeds of 50 ~ 250 km/sec observed in the halo.

Existence of the fluid-Lorentz-force is not contradicting with the concept of the theory of
general relativity. This is a novel approach to the galactic dark-matter-effect observed in spiral
galaxies.

The hyper speeds observed in the galactic halos give a true evidence that the
fluid-Lorentz-force is working in real galactic space.
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