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Abstract: Hoag’s Object Conclusions

The anomalous acceleration of Pioneers 10 and 11 —1 1 | o ' The anomalous acceleration of Pioneer 10 has been
while opposite, are both directed towards the Sun.’ E] =G-M oy N R —5" " 5 examined via ab Initio calculations according to first
Using that both light and gravity are equally bent by '3 ( f — I") f principles with no free parameters. The optical model
gravity itself and independently of energy, the grav-

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

Where Fy is the force per unit mass on Pioneer 10
G Is the Newtonian gravitational constant

_ . _ Mg Is the mass of the Sun of of
optical model to calculate additional forces on Pio- f is the focal length of the Sun —

neer 10. The optical model contains no free parame- r is the distance from the Sun to the right

. o . 7
ters, and its predictions differ from the anomalous R is the ratio of the background mass from the left to NGC 7742
constant acceleration by less than 0.2%. Further ob- the mass of the Sun
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Optical Model of Background Gravity on Fioneer 10

Introduction: 5] NAGA 2004, Pioneer 10 Data downink from JPL. Address at time of wii
TR Pt I T ot e s e - , Ploneer ata downlink from . ress at time of writing:

.The force of gravity ISZ bent. a.Sgls “ght.by a maSSIVe ob- ép?//nssdcftp_.gsfc.nasa.gov/spacecraft_data/pioneer/pioneer10/ |

ject such as the Sun.” Papini ” established, in the weak - = 6] Lorentz, H.A., Einstein, A., Minkowski, H., Weyl, H., The Principle of Relativ-

field limit, that electromagnetism and gravity can both be ARPHR R TR EEaLRe RO s e ity, (Dover, New York, 1952) pg. 163.

placed into the same four vector potential. The four vec- | | | | | [7] Figures downloaded from http://heritage.stsci.edu/

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

gravity a.nd electromagnetism shou_ld he tr_eated sim_i- creasing anqmglous acceleration to the. left as the back- Ab Initil\c/Tic(h:azll(I\;:lklo?dti(n)anSsEe(II;,g\I;gFi)?eithc’z)ir:\aJrimi(\?er:siglg)lr'n\gﬁ: in Vacuo

arly: optically. Sommerfeld * established, in the static ground gravity is evermore focused on it. DSV oy, OSTWAonof Roton Cuve Nodel | Calouated Rolaton Curves L

limit of electrostatics and magnetostatics, that they fol- ) ) — ) SRR RS U

low the standard rules of refraction and reflection of Observational implications of the optical st

static forces In geometrical optics. logether then, elec- bending of gravity in a galaxy. e e

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, llustrated 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 e g

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 u

particles that travel at the speed of light in the weak field with two rings, one around the other and their radii are in Hw}

imit do not depend on the energies of the particles and proportion of 1:2 for inner and outer, thus exhibiting a f:2f:4f The need for dark matter in galactic systems is now obviated.

thus are bent equally®. bhenomenon.

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