Discovery of Flat gravity based on Hubble's law added to Newtonian gravity
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Abstract

We know space expanding from the Hubble's law which Edwin Hubble and Milton Humason
formulated first in 1929, and nearly 100 years passed, but Flat gravity caused by the expanding
universe was covered in a short distance by Newtonian gravity according to inverse square law.
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It caused gravity anomalies such as the pioneer anomaly that a cause of the blue-shift indicating the
slowdown to the sun direction is unclear as planetary probe Pioneer10-11 leaves the sun and the
issue of galactic rotation curve which forms flat velocity distribution without rotational speed
decreasing in galactic considerable penumbra known as physical unsolved problem.
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The expanding universe adds the expansion term that we broke in strain constant /7 for recession
rate v = /Ay, and gravitational potential — G/ (/) of the Newtonian mechanics assuming the
stationary universe is replaced to — G (7+v/Vy).
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The expansion term becomes constant Gy = GV which distance 2 and radius 7 canceled and
total gravitational mass Ay =’ (2GH),) of the universe which can be observed affects specific
potential constant which multiplied gravitational mass for the observation and becomes — (G/7+
GoyM.
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Flat gravity based on Hubble's law added to Newtonian gravity accords with the value of the gravity
anomaly without assuming dark matter.
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Introduction

There are physical open problem such as “Pioneer anomaly that a cause of the blue-shift indicating
the slowdown to the sun direction is unidentified so that planetary probe Pioneer10-11 leave the
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sun
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and “the galactic rotation curve problem that flat velocity distribution is made without rotational
speed decreasing in a galactic penumbra”
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which cannot be explained by the universal gravitation of the Newton theory.

ZLTCENTI==2— b Ui TAEBIINC K> TR ESND Z EDRTX R0,

Some theories to revise gravity such as “Modified Newton dynamics (MOND) to think to be
asymptotic to reverse one vehicle (inverse proportion) of the distance like fixed star intervals if it
becomes large-scale”
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and “Modified gravitation theory (MOG) expands the theory of general relativity and calls the
fifth field of force acts to gravity and the opposite direction, but because the work becomes small in
a long distance, gravity grows big relatively, and a gravitational constant changes”
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for it is suggested.
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In addition, there is the dark matter hypothesis that the unknown dark matter which does not beam
with only mass assumes an abnormal cause not a gravity anomaly
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, but rationale itself such as the fifth field of force or dark matter is undiscovered, and there are not
decisive.
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This paper assumes gravitational interaction by all gravitational mass of the universe which it can
observe is the cause of the gravity anomaly assuming expanding universe.
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At first I define the spatiotemporal evolution factor from Hubble's law
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EI and thereby explain them from the observation of the pioneer anomaly and the galactic rotation
curve problem.
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And finally, I speak a conclusion.
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1. Definition of specific potential Gx

v =HyD assumes speed (recession rate) that the heavenly bodies go away from observer and 2 the
distance from observer to the heavenly bodies.
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This proportional constant /7, is called Hubble constant and decides recession rate of the current
universe.
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The value that is the most accurate as of 2013 by the observation of Planck is (67.80+0.77
km/s/Mpc)
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This recession rate is divided in recession strain constant /y/7z/s), and it is converted into recession
strain e for the cosmic expansion.
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The relations of recession strain ¢ and recession stretch ./
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These are expressed as the ratio of the transformation for the initial state of the spatiotemporal

evolution.
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And, are the recession of galaxies by the cosmic expansion and outbreak of recession strain and
recession stretch in the place that does not expand inside and outside unification?

Z LT, FHERIC L DM O%IR L HBIBOFAIT, — DRIV TIZK LR WGEFTOE T
ERIBHIPH TH D) ?

I define the dimension that I multiply recession stretch by in gravitational constant and divided by
distance as specific potential Gr.
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m’s? /kg (1-3)

specific potential Gy//kg®) x active gravitational mass Mkg) =  specific potential energy
GxM(Tkg)
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specific potential energy G //kg) x passive gravitational mass #(4g) = potential energy
GxMm(J)
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I define the dimension that I multiply by Hubble constant in gravitational constant and divided by
recession strain constant /7 as specific potential constant Gy.
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G,=—2 m’s?/kg, J/kg® (1-4)

I assume the above and will examine the open problem of the gravity anomaly by this specific
potential and specific potential constant.
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2. Pioneer anomaly

Data of the short distance less than 20au from the sun is restored to the original state and is
analyzed, and because abnormality above a certain level is a short distance, it is not a thing by the
gravity, and there is a report that it is caused by thermal radiation
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It in this way became difficult to explain a Pioneer anomaly by modified gravitation theories such
as MOND and MOG where gravity or a gravitational constant changed by distance.
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In addition, it has difficult “opinion that a solar neighborhood does not have the dark matter”
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EI to explain Pioneer anomaly by a dark matter hypothesis.
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However, because direct measurement of position, relative velocity of the probe, physical quantity

such as the acceleration is impossible, as for the major cause of the slowdown, there is not the

conclusive evidence called the thing by the emission of the heat, and there are still arguments such

as "affects the photon that space expands"
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It is strange that there is not a gravity anomaly in heliosphere though we have an inexplicable
problem only with the material which is visible like a galactic rotation curve.
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This paper thinks that Doppler blue-shift showed accumulation of slowdown to the sun’s direction
of pioneer by the flat gravity caused by the cosmic expansion.
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The drop of the wave speed of the per second with blue-shift 47(5.99 + 0.01x10Hz) of the per
second of frequency /(2.29GHz)
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This is within the error of “ap(exp)=(7.84+0.01) x 10~® cm/s? is our formal solution for the Pioneer
anomaly that was obtained with the available data set.”
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The slowdown (escape speed) of per second of Pioneer by Flat gravity is calculated from quantity
of drop of this wave speed by a relational expression (¢>=w?+2¢) of speed of light and wave speed

in the gravitational field
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By formula (1-4) and formula (2-2) and “Solar mass #s=1.989x10°° kg”
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In formula (2-3), it may be said that specific potential constant G is gravitational mass and a
proportional constant for the blue-shift of per second.
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Transform formula (2-3); and recession strain constant /7?
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The ratio of solar mass and gravitational mass “My = c’/2GHy =9.187x10°* kg” of the universe
which we can observe
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In addition, it may be said that specific potential constant Gy is a proportional constant of Flat
gravity GoM =M /(2MyVy) to act on gravitational mass for the observation from total gravitational
mass of the universe.
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3. Galaxy rotation problem
By Newton theory the galactic rotational speed?
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In specific potential Gy?
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Therefore, if the galactic rotational speed /7 and the radius »is decided, we can decide galactic

gravitational mass AZg.
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I applied it to figure 1 and figure 2 of the STELLAR HALO model of the following Milky Way

galaxy
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(because, it has Inner halo and Outer halo and spreads far and wide, it is in the curve that flat

gravity is near?)
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Figure 1. adjusted the rotation cuwrwe (red) by Total gravity to Figure 10 of "Kinerratics o fthe Stellar
Halo and the Mlass Distribution of the Whilley Way Using Blue Horizontal Branch Stars. ", and the
rotation curve (hlue) by Mewtonian gravity and the rotation curve (pumple) by Flat gravity were added.
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A curve of the dark matter which is Halo and Flat gravity curve almost accord, but a difference

comes out as r(kpc) grows big.
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However, there is an example such as Abell 520 which is observed as if there is dark matter far

apart from Disk and Bulge
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which we cannot explain by a conventional dark matter hypothesis.
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Because it touches an infinite distance, the flat gravity to add only Disk and Bulge to as a gravity

source is out of the question in an example of Abell520.
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If there is Flat gravity, we are indifferent to dark matter.
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Conclusion

We have been adjusting distance and mass of the solar system with Kepler law and Newtonian
mechanics.
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The ratio potential constant which I calculated from the abnormal acceleration level to the sun
direction of the planetary probe Pioneer (external factors) is Gy=/7./82 X 107 J/kg”.
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Galactic rotational speed with mass of approximately 100 billion times of the sun in this way
amounts to “ve =V (GaMy) =150 fm/s""
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This becomes the speed not to be able to cover in Kepler law and the Newtonian mechanics.
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The gravitational potential is — GAZ7(7) in stationary universe, but influence of the cosmic
expansion should be considered in the expanding universe like — GM/r(7 +  expansion) = — (G/r
+ G0)Min all scales from a micro to the large scale structure of the universe.
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As for explaining all scales, the experience is inadequate for Flat gravity and a dark matter
hypothesis and the modified gravitation theory.
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However, Flat gravity has possibility to explain in all scales such as the micro-scale that may
increase correction term in Newton gravity potential and the scale that is bigger than a galaxy.
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It is important to pile up an experience level on various scales in expanding universe as we are
based on Kepler law and Newtonian mechanics, and having repeated an experience level.
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