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Z5 P04k Abstract
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Flat gravity caused by the recession of the space was covered in a short distance by gravity
according to the inverse square law.
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[t is similar to what was not able to find transverse Doppler effect in the speed of sound.
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However, it caused the gravity anomalies such as Galaxy rotation problem and Pioneer anomaly or
Earth flyby anomaly.
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It is simple and can calculate the physical quantity from Hubble constant and the gravitational
mass.
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The gravity acts regardless of the distance with the gravity source in a gravisphere.
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This flat gravity accords with the value of the gravity anomaly without assuming influence of the
dark matter and the plasma.
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There are the evidence that whole space recession in the same isotropy is appears in the free—fall motion of all

things.

F3#4 Introduction
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There are unresolved problems such as Galaxy rotation problem! and pioneer anomaly”® and earth flyby
anomaly” under the universal gravitation according to inverse square law.
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And Modified Newton dynamics (MOND)* to add a gravity parameter to or MOdified Gravity(MOG)® changing
gravitational constant itself are suggested if it becomes the galactic size.
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However, there is not yet a clincher, and they and the dark matter® develop into a problem which is right.
AT ORIBE AR TNy 7V ER AT A U TR R A ) PR IRIR T2 2 8% HNE T 5,

The paper is intended to solve unresolved problems mechanically by Hubble constant indicating the recession

degree of the space.

FPTRERFZERL T, ZHIUCE > T ORISR A F =T -7 )~ =R MR T T A AT )~

V— DA AR D,

At first I define the space—time factor, and thereby try explanation of Galaxy rotation problem and Pioneer

anomaly or Earth flyby anomaly.
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And [ consider something with the space—time factor from gravity and the graph figure of space—time relations

and speak a conclusion last.

1. BFZERF y DEZE Definition of space—time factor x
v=H,D X RIEDBLE DR SNHIES(FBIRHEE), 2L C D Z28IIFE O KIKETOEREE T2,
The speed (recession rate) that the heavenly bodies go away from observer in v=#,0, and D is assumed the

distance from observer to the heavenly bodies.
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This proportional constant is called Hubble constant 4/, and decides recession rate of the current space.

2013 FEUERD IEFEZRMEIL, 7727 OBMNICES (67.80 £ 0.77) km/s/Mpe T D,

The value that is the most accurate as of 2013 by the observation of Planck is (67.80+-0.77)km/s/Mpc”.
ZONYTIVERZ IMpe TIREL ., 1A=L ZEDZIRE ThH D% IR AT A Hx (ITEBT 2,

[ divide this Hubble constant in 1Mpc and convert it into recession bias [{x which is a recession degree every 1

meter.
H,=Hy,+~MMpc m/s/m” (1-1)
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[ define the scale to add this Hx and a reciprocal number of distance D to as space—time factor y .
x=H, +1/D=(v,+ /D m’ (1-2)
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[ will examine the unexplained problem of the gravity anomaly by this space—time factor x .

2. B o EEE thER RE Galaxy rotation problem
SR D FLS KBS O EEREA 2.5 X 10°m &L, ZD[El#E E 4 220km/s &5,

[ assume distance of the sun 2.5 X 10%m from the galactic center and assume the rotational speed 220km/s.

:l%ﬁyﬁéﬁfo)ﬁlﬁiﬁgﬁi Vgr = \/ GMg//‘ (&)67‘53\

In the case of the rotational speed by the Newton theory is Vg = 1/G/Mg//‘ ,
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In the case of space—time factor y,

Vor =|GM g3t = |GMoH, +GMy /1 (2-1)
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The gravitational constant for the sun rotation of the Milky Way galaxy,
2 28 3 -2
GM,=v,"/x=22x10" m’s™ (2-2)
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It is more than a factor of 100 million of Heliocentric gravitational constant GMs.
GM, = 1.327124420997x 10°° m’s 2 *

ZDOEJERELIBSAT A Hx D,

From this gravitational constant and recession bias Hx,

Vgy = GM H, = 219.9 kms (2-3)
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Thus, it can suppose that the centripetal force to match with sun rotation is caused by the gravitational mass of

galactic and recession of the space.

3. NAF =77 )~U— Pioneer anomaly
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Pioneer anomaly and the relations with the recession space were examined too.
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Anderson and others did not understand a meaning of physical interpretation of acceleration ap = (8.74+1.33)
X 107" m/s* measured as anomaly, but pointed out that product C A, of speed of light C and Hubble
constant /7, was near”.
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An escape speed by the influence only for recession bias is obtained when I deduct influence of the universal

gravitation according to inverse square law from the acceleration of gravity of the sun.

Vo =+|GMy ~GM /r =17.08 m/s (3-1)

Voo =\|2GMsy —2GM /r=24.16 m/s (3-2)

THNENEE DR B LE ) ERTE DL,

divide the product of this and speed of light in Heliocentric gravitational constant,

ap, =V, x C/GM, = 6.587x 107 m/s’ (3-3)



apy=V,,x C/GM,=9.316x 107 m/s° (3-4)

ZHUTT /<)=L L TRES LTS ap DFIAN TH L,
This is within ap measured as an anomaly.
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By the way, [ will calculate rotational speed of the earth in distance of lau from the sun by space—time factor i .

=\GM, /r=29.783296 km/s)

=GM,y = 29.783307 km/s (3-5)
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[ can say “Flat gravity caused by the recession of the space was covered in a short distance by gravity according
to the inverse square law.” and can say “We matched mass of the sun to Newtonian mechanics.” However, we

are the numerical value that we cannot ignore approximately 158km in one year.

4. WERTZFA /347 )~Y— Earth flyby anomaly
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After galileo probe of NASA which was in the process of a complicated long trip to the Jupiter tried swing—by on
the earth for the first time in December, 1990, as for the first anomaly, it was admitted.
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This swing—by almost succeeded, but they found slight discrepancy between an observed value and a calculated
value when the Jet Propulsion Laboratory (JPL) analyzed recorded Doppler data in detail.
ZORVEVAHIERDNS oy B 7= L E O PRARE O W IR T IUE 3.92 mm/s 721 ORI RE FIRL
TV,

[t meant extra increase only for 3.92mm/s if it converted it into speed of the probe when this discrepancy left the
earth enough.
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As for Geocentric gravitational constant that multiplied earth mass Me by it, precision is measured well.
GM, = 3.986004418 x 10 m’s™?

IV AREREO L BT, HOE S EEBITKT L THRIBOEZE S PR VIESTODETHRIL T,
In this case of Galileo probe it is predicted that influence of the recession differs for Geocentric gravitational

constant,

GM H, =2.959 mm/s  (4-1)



Ver = \J2GMH, = 4.185 mm/s  (4-2)
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It differs in the range of second cosmic velocity from first cosmic velocity.
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Thus, I think when a gravitational field irrelevant to distance caused by the recession of the space occurs in

proportion to gravitational mass.

5. BRFZEK+ x LIRFZEDEEAFR Space—time factor x and space—time relations
REZE[K - x DIRT L2 VOB —7 13X 1 D) THD,
Size and the distance curve of space—time factor x are streets of figure 1.
HIRANAT AT LG RO BT RDELND 1 X 10E+19m FREETHHTHDH, TInbHITEELD
BRI ER D " SRITHIINT D,
It is flat to the distance of the 1 X 10E+19m degree by the recession bias, but is increase in reverse square of the
distance with the gravisphere in less than it.
1 X 10E+19m Fif% O KR EESHE DRI PIFRL THDHDIZ5H9,
Size before and after 1 X 10E+19m will be related to the galactic formation.
22K - x DERBED — 7 12 ih > CEAIROE ) E &2 R UI-EH O MMEOTD,
The gravity that multiplied the gravitational mass of the gravity source by it along a distance curve of space—time
factor x acts.
L7edio Tt ZRANZHED T A B N172E DFEFH BT TETRBREZZE 2 720
Therefore, do not change the experience level that the universal gravitation according to inverse square law
piled up,
T HEECBIFR LW S ORILE A~ TV EEREOFIBIIC X > CEBERHZENTED,
In addition, it can get gravitational grounds not to be related to distance by correlation with the Hubble constant
directly
INHD ZODERNE R LE DL T U T ICHATEDOMNRIFZER 1 ¢ DFFETH D,
It is a characteristic of space—time factor y that it is simple and can explain it just to let you add these two
factors.
FIERI ORI R EE O E ) RE 135 — 7~ =R T TA T DT T A~ DR B RELIRN TS
Ny TIVEBED BT TR TE D,
In addition, it can explain the gravity anomalies such as the issue of galactic rotation curve only with association
with the Hubble constant without assuming influence of the dark matter and the plasma of the plasma
cosmology.
BEZERF  (XESVE BHAL kg HT-VD%IBAr—ILEE 2D,
It may be said that space—time factor  is a recession scale per gravitation mass unit 1 kg.
ZDWFZER T x CEIVE B M EOBAR THRETL TH5,
[ try to examine it concerning space—time factor x and gravitational mass M.
My =Vpx =(S/3)mpx (-1
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Surface area S = 4rr?  and matter density p of item 1/r is inverse proportion, and gravity increases if the

matter density of the gravisphere increases.

Hx BOEREV = 4nr’ / 3 L BEHIE o XLBIBIRICHY, EAEO T BRI ITE 2
Volume V' = 47[/’3 /'3 and matter density p of item Hx is inverse proportion, and gravity increases if the
gravitational mass of the gravisphere increases.

My =Vp(H,+1/r)=VpH, +(S/3)p (5-2)
L7eiio T AR RR Ob & TIIFF B RO AFEITEET DAVRNESIVTWDD | R 012U ETE
BN 015712 TT Iy R— MR RN AT DT TR0,
Therefore, it is said that the existence of the singular point is not avoided under the theory of general relativity,
but if radius r becomes 0, gravitational mass only becomes 0, and a singular point does not produce it in a black

hole.

554 Conclusion
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Because there are the gravity sphere of the earth in heliosphere, the heliosphere in the Milky Way, the Milky
Way in cluster of galaxies, the cluster of galaxies in space, each gravisphere are not an infinite distance.
LALZRINBIREZE D 1% BTN E I BAR e B RV F — I/ EH L, =3 ¥ — DAL E S GIT R AT
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However, the space—time recession acts on total energy regardless of a position, and must think about them
respectively because a position and the change of the energy act locally.

FreENLITE DY TRIHESND,

In addition, there are put together and are measured.
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The form such as a free—fall motion and the spiral galaxy shows it even if there cancel two gravity by the principle
of equivalence of gravity and the inertial force.
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The directionality of the study to link the connection of a gravisphere different in those levels in principle of

10

equivalence of the momentum of the light is the same as an article'” before it.
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