ADb Initio Calculation of Galactic Rotation Curves in Vacuo

Michael Makoid and Russell Anania, Creighton University, Omaha, NE

Abstract:

Galactic rotation curves' appear to become asymptotically flat far
from the core, a feature that can be explained with an optical model
of gravitational forces. With the core as a central lens, gravity from
one side of the galaxy can be focused by the core onto the opposite
side, from a central Newtonian Model. Using basic optics, the
asymmetric rotational features of galaxies are easily calculated.

Introduction:

The force of gravity is bent as is light by a massive object such as
the galactic core.? Papini . established, in the weak field limit, that
electromagnetism and gravity can both be placed into the same four
vector potential. The four vector potential, of course, contains geo-
metrical optics, so gravity and electromagnetism should be treated
similarly: optically. Sommerfeld * established, in the static limit of
electrostatics and magnetostatics, that they follow the standard
rules of refraction and reflection of static forces in geometrical op-
tics. Together then, electrostatics, magnetostatics, and gravitostatics
all obey the same rules of refraction of forces in geometrical optics,
In the weak field and static limits. Note: In the static limit, there is no
far field diffraction since all optics are in the near field. The trajecto-
ries of the geodesics of massless particles that travel at the speed
of light in the weak field limit do not depend on the energies of the

particles and thus are bent equally”.
PACS Number 98.90.+s

References

[1] McGaugh, S. et al, High-resolution rotation curves of low sur-
face brightness galaxies: Data,http://arxiv.org/abs/astro-ph/0107326

[2] Wheeler, J.A., et al, Gravitation, pg. 672, 1973, W. H. Freeman,
San Francisco

[3] Papini, G.; Chapter in “Quantum Mechanics in Curved Space-
Time” (Nato Asi Series, Series B : Physics, Vol 230, Eds: Jurgen
Audretsch and Venzo de Sabbata,) Plenum Publishing Corporation,
New York and London (April 1, 1991) ISBN: 0306436612

[4] Sommerfeld, A.; “Electrodynamics: Lectures on theoretical phys-
ics, Vol lll,” Academic Press (January 1, 1952), New York, San
Francisco, London, ISBN: 0126546622

[5] Lorentz, H.A., Einstein, A., Minkowski, H., Weyl, H., The Princi-
ple of Relativity, (Dover, New York, 1952) pg. 163.

Derivation of Rotation Curve Model
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Using the formula for stmple optics:
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where / 1s the focal length and the radius of the core

S, 18 the distance from the core to somewhere 1n the plane of the rim
S, 1s the distance of the source from the other side ot the core.
Solve for S, 1n terms ot f and §,
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The need for dark matter in galactic systems is now obviated.

Optical Model for Galactic Rotation
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AD Initio Calculation of the Anomalous Acceleration of Pioneer 10 In Vacuo

Russell Anania and Michael Makoid Creighton University, Omaha, NE
Abstract: r Hoag’s Object’ Conclusions
The anomalous acceleration of Pioneers 10 and 11 —1 1 1 " | The anomalous acceleration of Pioneer 10 has been
while opposite, are both directed towards the Sun.’ E) =G 'Me ——R 5 > examined via ab initio calculations according to first
Using that both light and gravity are equally bent by P (f — I") f2 ‘! principles with no free parameters. The optical model
gravity itself and independently of energy, the grav- ¢ L .y 4

is consistent with known physics and by implication
produces known observational effects. This work
represents a first approximation to an ideal model.

ity from behind the Sun may be focused onto a test
mass, such as Pioneer 10, and increase its decelera-
tion towards the Sun. The bending of gravitational
forces of objects behind the Sun is delineated in an
optical model to calculate additional forces on Pio-
neer 10. The optical model contains no free parame-

Where Fj is the force per unit mass on Pioneer 10
G is the Newtonian gravitational constant f
My is the mass of the Sun i 2f
f is the focal length of the Sun - - References
., eta

h e - r is the distance from the Sun to the right 7 [1] Anderson, J.D., et al, Stud us ac f Pio

ters, and its predictions differ from the anomalous R is the ratio of the background mass from the left to NGC 7742 11, Phy Pt6,0 (2002)

constant acceleration by less than 0.2%. Further ob- the mass of the Sun [2] Whe |, Gravita 2,1973, W ema

servational implications are discussed. The need 1/2 represents the umbra of the Sun on the right == [T 5 _ . o

for dark matter in the solar system is now obviated. b 2 ! | éi]riiip' rulc?s C\Q/léf1 r:slg?nl gr?g?/ :
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The force of gravity is bent as is light by a massive ob- fggl//r':f; ezrolf/)sg f/r;(r)nni

ject such as the Sun.? Papini ® established, in the weak [6] Lore in A . Wey

field limit, that electromagnetism and gravity can both be ity, ( 52) pg
[7] Fi from stsci.

placed into the same four vector potential. The four vec-

tor potential, of course, contains geometrical optics, so As Pioneer 10 moves to the right, it experiences an in

nin-
ing anomalous acceleration to the left as the back-

o

gravity and electromagnetism should be treated simi- creasing anoms :

larly: optically. Sommerfeld * established, in the static ground gravity is evermore focused on it

limit of electrostatics and magnetostatics, that they fol- - - ] . ]

low the standard rules of refraction and reflection of Observational implications of the optical 4l
static forces in geometrical optics. Together then, elec- bending of gravity in a galaxy.

trostatics, magnetostatics, and gravitostatics all obey the The effects in ringed galaxies from f and 2f are

same rules of refraction of forces in geometrical optics, illustrated in the following figures where the radius of the

in the weak field and static limits. Note: In the static limit, core is taken as the focal length, f, and the radius of the
there is no far field diffraction since all optics are in the ring is 2 f. In Hoag’s Object type galaxies there is a single
near field. The trajectories of the geodesics of massless ring around a core. NGC 7742 is an example of a galaxy
particles that travel at the speed of light in the weak field with two rings, one around the other and their radii are in
limit do not depend on the energies of the particles and proportion of 1:2 for inner and outer, thus exhibiting a f:2f:4f
thus are bent equally®. phenomenon.

The need for dark matter in the solar system is now obviated.
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