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By using the gravitatomagnetic effect and the special relativity theory, it is possible to
accurately compute the gravitational redshift, the perihelion precession of Mercury, and the
refraction of light by the sun, which are initial bases proofs of the general relativity theory.
So, it shows that basis of the general relativity theory does not exist. And in addition,
the aboue corrections to the Lorentz force are presented as the gravitatomagnetic and
electromagnetic effect and the effect of special relativistic Thomas—Wigner rotation.

1. M= INTRODUCTION
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In my last article, “The Principles of the Celestial Sphere,” 1 showed that special
relativity can explain the homogeneous, isotropic and centerless expansion of the universe.
There seems to be no reason to be wrong in terms of rational explanation of the observed
data, but it does not agree with the current mainstream theory of general relativity-based
cosmology. Based on general relativity, it is known that similar results are obtained only
when an unknown dark energy is assumed like the accelerated expansion theory, or when
the universe is empty without any matter or energy.
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Considering the cause, two reasons can be hypothesized. One is that general relativity
itself is correct, but there were some problems in its application to the cosmology, and the
other is that general relativity itself is fundamentally wrong. I think the first possibility is
low. Can a theory that has been refined by many people for more than a century be clumsy?
Rather, I saw the second possibility.
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If the general relativity is an universal theory of overly powerful mathematics that
can fit into any phenomenon like the old epicycle theory, it will become more and more
sophisticated in terms of explaining known phenomens, so it is possible that the physical
emptiness of the theory may not be easily seen. The epicycle theory and the heliocentric
theory appeared at the almost same time millenniums agg, but the epicycle theory was the
dominant theory for most of the time. It is a historical fact that actually happened even
though the scholars of the past may lack knowledge than those of the present, but their
intelligence is not likely to inferior.
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I kept thinking about that possibility. My personal dislike for general relativity is
probably one of the reasons. I don't like the concept of distorting space. Because space
is the surface of something like a high-dimensional solid, is it actually curued? If that's
the case, wouldn't it be better to add one more dimension and deal with the whole solid
in a straight space again? Why should we wander in a distorted space? A physical space
is also a3 space of thought. Distorting the physical space is the same as distorting the
thinking space of the mind, and even if possible, I don't think it's a good approach.
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Some seem to argue that, since mathematics is the language of God or the language
of nature, the ultimate physics is the ultimate mathematics, and certain mathematics is
essential for some physics. However, I don't think so. I believe that mathematics is just a
tool for human thinking and is a Ianguage of human, and there are always various types
of mathematics that describe one physics, and each one can choose the most conuenient
and suitable mathematical method for oneself.

Please do not think that this expression is simply to lower the status of mathematics.
It does not change the fact that human's thinking tool, the language of mathematics, is
one of human's most valuable talents. However, it denies the idea that the way of thinking
must necessarily be uniform. It also denies the idea that certain mathematics itself has a
physical meaning.
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In the end, my thoughts came to 'let me deny general relativity itself'. However, I had
no intention of studying general relativity as a way to find out what was wrong with it,
and I have still none. My curiosity is towards the truth, not to the questionable. Instead, I
decided to look for alternatives to the theoretical bases of general relativity.
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I decided to find whether it is possible to explain the early three evidences of
general relativity which are gravitational redshift phenomenon, the perihelion precession
of Mercury's orbit, and the refraction of light due to the gravity of the sun in a different
way from general relativity, and to find whether it can be explained with basic mathematics
and simple logic than general relativity. If successful, it will strengthen the theoretical
foundation for my past discovery about the structure of the universe, and if it fails, it
may be a reason to seriously study general relativity. And if I am lucky, I may discover
new laws of physics.
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After several months of rsearching, I do not know whether it is by chance, inevitability,
luck, or prepared, I succeeded in explaining the three phenomena those became the bases
of general relativity with Maxwell gravity and special relativity. They are clean enough to
really deny general relativity. As an added bonus, a correction term for the Lorentz force
is also presented.
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The calculation tool used in this article is FriCAS 1.3.6, and the tool used for programming
is SBCL 2.1.7.

2. 2UWMYTE 11 T HESC OOE= ALTERNATIVES TO THE
EARLY EVIDENCES OF GENERAL RELATIVITY

2.1. T = HEArEQ| Gravitational Redshift
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It is already widely known at the level of common sense that gravitational redshift can
be explained using special relativity and photon theory even if without general relativity.
So I doubt whether it is necessary to mention it again in this article, but since it is the first
of the evidences, I will put together the relevant facts at least formally.
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According to the special theory of relativity, since mass and energy are equivalent, a
mass corresponding to that energy is given to a photon, and the potential energy by that
mass is also defined. And, according to the photon theory, the directly measured energy of
a photon is its kinetic energy itself.
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According to € = mc? of special relativity, €=h » of photon theory, and E=-G M—rm of

classical gravity theory, when the mass of a photon in free state without gravitational

field is m=hc—2”, the kinetic energy of the photon drawn into the gravitational field increase

as the potential energy decreases, so it is predicted the energy of the photon inside the

2

gravitational field is € =mc*+ mg—rlw=m::2(1+%). In other words, the energy of the photon

should be observed that multiplied by (1+%) because of the gravitational field. This means

that the frequency of the photon is obserued to increase by the amount, that is interpreted
as the time inside the gravitational field is slower than the outside. And, this itself is
the redshift expression due to the energy lost by photons escaping out from inside of
the gravitational field, or by the phenomenon of slow time inside the gravitational field,
according to special relativity and photon quantum theory.
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On the other hand, the redshift equation of the general relativity is % which looks

2
heterogeneous. But in fact, they are not so different. in Taylor series,
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It can be seen that when r is large, it conuerges to the formula of special relativity, and
since the square term is too small, it will not be possible to directly measure the difference
with current technology. I heard that it was calculated based on escape velocity rather
than potential energy, but I never have derived it by myself.
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Ignoring the physical meaning and look at purely mathematical symmetry, two more

. . . 1 2 ,
shapes are possible. If expressions like — or ,f1+ riéw are also expanded then the first
)

two terms are 1+%+... , so they can be possible candidates for redshift equation as well.
Actually, formulas of the shape ”,f1+% or

I know, the only first two expressions have clear physical meaning.

are all possible candidates, but as far as
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There is also something special about the first two formulas. The expression 1+—
is conceptually the simplest and cleanest expression, while the expression by general

- 1, .
relativity \/W is the only one that allows the creation of a black hole by the collapse

2
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of a star among the four basic equations.
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Integrating the four redshifts with respect to r, we can calculate the time of light takes

. . . GM 26mM . .
to reach the singularity radius of r=0, r=—, or r=— from finite distance.
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It is seen that formula ——= only can reach within a finite time to the singularity radius
1_

or event horizon of r—

radius of r=0, or r=? takes infinity even at the speed of light, so it is impossible to
create a black hole based on ordinary substance.
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Although there are strong supports for the existence of black holes in recent years, 1
still have doubts about the evidence for their existence. However, since the existence of a
quasar necessarily requires a black hole or something similar as its energy source, there
is a possibility of the existence of a black hole at present. However, even if black holes are
excluded, it is possible to think of 'eternally collapsing star' similar to black holes, so there is

a sufficient possibility that the expression 1+% is correct. In particular, the estimate that
the mass of the central black hole of our galaxy is only & million times the mass of the Sun
seems to be giving weight to the existence of a 'eternally collapsing star' that eventually
emits energy corresponding to all of its mass and eventually loses all of mass, instead of
a black hole which is known to emit only about half of its mass in the form of light energy
during the collapse process.
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Therefore, in this alternative to the general relativity to be described in this article,
it is suggested to postpone that the judgment of which of the possible expressions is the
correct one, to consider all the aboue four expressions as candidates. it will be revealed by
obseruation in the future. At present, it seems that it is not easy to distinguish by direct
observation. This is because the third term of the series expansion is too small compared
to the second term. Of course, the equations those have strong physical meanings are the
first equation (based on potential energy) and the equation of general relativity (based
on escape velocity), among them, I support emotionally the first equation since it is the
cleanest and suits my taste.
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In fact, the content of this section is a basic, known level of common sense that
cannot be my work, and I was a little worried about whether it could be included in this
article, but I found it difficult not to mention as historical reasons because it is one of the
three early evidences of general relativity. And, although it is not yet possible to make my
official opinion as to which of the four equations is particularly correct, I have included this
material in order to clearly express my preference for the gravitational redshift equation

1+— and my preference for the 'endlessly collapsing star' as an alternative to black holes.
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2.2.1. «A The History
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The phenomenon of the perihelion of Mercury's orbit aduancing in the direction of
rotation, which is said to be one of the representative evidences of general relativity, has
been a puzzle of classical celestial mechanics for quite years. Since it was first posed by
the French astrophysicist Le Uerrier in 1859, it has remained unsolued for decades as a
riddle that has given rise to numerous hypotheses.
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The first correct formula was discovered by the German physicist Paul Gerber. In

2 aB
1902, before the emergence of special relativity, he has published ¥ = a(f_nef) =, 4= L”rrz
352 . . .

therefor ¥ =% based on a study on the retarded field which was one of the main

examinations of the physics community at the time, and he was the first to accurately
predict the perihelion mouvement of Mercury's orbit. However, this result was not very

352

popular for some reason, and in 1915, Einstein announced Equation € = =5 and it

was erroneously made famous as the first explaination for the perihelion movement of
Mercury's orbit.

T 2&lo] HRLE JAFSH0 1920478 OFlGEFCIZ Atrlo] EAE SHH ofLlat SEIFo = &
ML YrHHst= =2 okt 8HATE “Mr. Gerber's work is therefore completely useless,
an unsuccessful and erroneous theoretical attempt. I maintain that the theory of general
relativity has prouided the first real explanation of the perihelion motion of Mercury. I did
not mention the work by Gerber initially, because I did not know about it when I wrote my
work on the perihelion motion of Mercury; even if I had been aware of it, I would not have
had any reason to mention it.” OHY Pro{X Q! of2IRELCIC| EHEE E4 UL

The two equations were so similar, that around 1920 Einstein has to state that he had
discovered it independently, not that he had plagiarized it. “Mr. Gerber's waork is therefore
completely useless, an unsuccessful and erroneous theoretical attempt. I maintain that the
theory of general relativity has provided the first real explanation of the perihelion motion
of Mercury. I did not mention the work by Gerber initially, because I did not know about it
when I wrote my work on the perihelion motion of Mercury: even if I had been aware of it,
I would not have had any reason to mention it.” Einstein's attitude was very defensive.



8 WA FES ol T TR B4 v
REFUTATION OF THE ILLUSIONS OF GENERAL RELATIVITY USING IYIAXWELL GRAVITY

30
L

2 e 3

114
2

2 2P 2

2 [g
M 21
le

o

o
o
-

o

= T

3
)

2

—_ -

M
Mo
zJ
>

o [llo
tH
2
o
=
L
=3
2

2o
od
{o
I

6 TH= Broll THEF

|
|87k OHiTIE AWk BFT,

2
]}
ofl
r4
1o
E.
oft
o
]
OF
o
o

In fact, the cause of the similarity between the two expressions can be found in the

fact that both expressions are derived through similar mathematical techniques. The point

. o e d d
where Gerber started calculating the perihelion shift is v =% [1+%d—;+% (d—;)z] whereas

r

mc? s 32 /'552 .
Einstein's starting point is v =T[-7+7-T]. Although the contents look very different

at first glance, in reality, when the force obeys the law of inverse square, a closed orbit
forms a perfect ellipse, but when the force obeys the greater inverse square, that is, when
n is greater than 2 in the form of F=% It calculates the phenomenon that the perihelion
of the orbit moves forward, so in the case of expressions that need to display the same
value, it is natural that the form is very similar. I think this part, that is, the need for a field
that decreases significantly more than the inverse square, was the reason why Einstein
thought that the metric of space had to change.
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For instance, if n is greater than 3, a stable orbit cannot be maintained, and if it is not
a circular orbit, the orbit once lowered toward the perihelion cannot return to the aphelion
again and spirally collapses.

lo
fllo
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LEIITHEL| ZE o|Fofl= 42| ZUE o|F 2 &F¥stai= A== ofa{H UM He=
2olod LIEA| OF HEtAl= 23o| J=rl, Esl 2003 F =l Sa|stAt Hisl2HBehera) 2t
Ltel(Naik)o| HESH ELYTHESZ 0| &8F 24 HE HIAHZ LioflH gk FUS FACH

It seems that there have been many attempts to explain Mercury's perihelion shift
even after the announcement of general relativity. I haue seen some of them, in particular,
the calculation of Mercury's orbit using the special relativity, published by two Indian
physicists Behera and Naik in 2003 was an important inspiration to me.

o
fo
I

Lh= ALk =M o] MEI'E £ OIF, Li2| O|E3F LEMFTHE TI2F o|ETke| ELA| 2212
MUSICHE = LETHES 236tE HoZ 12U 1D O tHete = FEIA| o|20|Lt Ep 4t
HE $2 AUSoll E YEf A=, SELHE o 2= EME =M olF HYS S=6H Wat
AR (AMIZel fWalE 2 EL gITLE HAIZE striat= 3 £A1TF 1S &4tm), =5k o|Hofl=
HFe| HalolMAME =& T LIAMOF HIREF BE|E THE! O|22| EMHE LHIEIE 22 O

= 2= gl

StD MOjM SR THERIOZ 240 2UH 01T MY 0|20| H=AIS sl
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After I wrote the last article 'The Principles of the Celestial Sphere’, I was thinking
about the cause of the discrepancy between my theory and the theory based on general
relativity, and I inclined to reject the general relativity. And as the alternatives, the theory
of gravitomagnetism and special relativity were in mind. But, I could hardly induce the
perihelion shift with the special relativity alone (the law of inverse square could not be
corrected, or the amount was too small even if forced). And this time, I wanted to avoid
the situation of finding the existence of a theory with similar roots only after I finish
writing, as in 'The Principles of the Celestial Sphere'. So I searched for a theory explaining
the perihelion shift of Mercury with only the special relativity theory, and this paper was
discovered in the process.
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EMHAMAHThomas precession) #4FZ O|&8F 2412| 2UE O|F & & st= ==20IU=
. EHAMALE 0| &8 £4 =2 olF 2| 2% 2 FTHEr = HAIAI glo] 2 ZaHE MitlLE R EE!
Ho = =2ol= T, LHE AtMl= OCHA| £5& 4 gl= LHEolA oLt =EBIS oM EOtaMAte|
Ms=saXxXvu KM-JI‘IF LHHI Sl U FACL LE QA OTMA|= HAlS HAle| 2738F 4k
St JAEM], 558 X v A2 ANNTS WEZ2IH D, THAL AR THAL vt 2885104 TFE0|
LBt o4 AIRTE 22|31, FOIRR %é MIAISHS LH-&OIACE =3k 2hols 2 L2 S =Wt

It was a paper explaining the perihelion precession of Mercury using the Thomas
precession. But, the explanation of Mercury's perihelion aduance using Thomas' precession
was not very conuincing, such as it seemed to inflate three times the effect without
providing 3 justifiable rationale, but the equation %a x v itself immediately inspired
me. I was also only thinking about the correction of the inverse square law until then. But,
the %a x v expression reminded me of a magnetic field interacting v, and the deflection
force generated by the magnetic field . And, it presented an interesting 1/2. I felt the
need to check it out immediately.

2

1 -
of1IM, 32 EmMae| HeHThomas half) 22 2als 5ol HIYTHES Ssto =AM FMAl
4 . 1
EIROLE, LE2] BEOZE o] FLolls —71t ST AA| ] FTHEX JH2 Solm, MMalL
1 -
—=——5 x vOICL O|= o] =2| ER=ofM =1 AIMIS| MFE Mo|C},

72
7y +1 1
is correct in this case. Also, the non-relativistic limit is 5, and the

1, T
Here, 5 is presented as a non-relativistic limit of
4
7 +1

called Thomas half, but my

conclusion is that

. .1 . . . . . . . .
total equation is = ~=7 & x v. This will be explained in more detailed later in this article.

2.2.2. AIEdol The Simulation

AtMIEE O|EX !l =2|= RIZ OIFR 1 AlZ2lolMe] BtEE =20|7|2 Btk LioflH oA

o 2FZ AlEEI0IM stadn Agatol Z4IsHE ZE20840| AR, O3 =2 MS Tl AIEI0|
Mo| f4e] 2 o|FZ HIMH MY I=E T26| TR W2 o|o| HRIHFEAACE 22|10
&l o|Mof Al Ef YTHEXL! 22 T HEE UM AlA|A] RE= olo| 2= AlE|0|

1z 2
g 1

ATH 3RS oFaF QF2ESHH| 27515104 AlZailolM o]l AHESHATE.

I will postpone the detailed theoretical discussion and show the results of the simulation
first. I just had a program I wrote to simulate the motion of the planets as practice, and I
had already confirmed that the simulation was accurate enough to calculate the perihelion
aduance of Mercury. And, in fact, some special relativistic corrections have already been
simulated a few times in the past that do not rotate the orbit at all. I used it to simulate
with slight modifications.

olo| agFAQl s 0
Toettigt= o|Xo| uted ZIFEE &
2|3, olo| &dHi= ol
N HE! EFMo|1=22
HI=IACE

There are already too many cases where the perihelion shift of Mercury has been
found by mathematical interpretation, so I think that it is difficult to assert whether it is
really the right methaod even if there is one more new one. And, since it has already been
shown that correct formulas can be derived even with incorrect physical assumptions, it
became no longer possible to guarantee that the physical assumptions are correct in this
problem only by formula derivation.

= 52 T Akl LR BHoSE MES Mo

2 WHOIR|S SIS OB HEICHD LS ks
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2|3, ofAtm| 2|F Tl ol0| ZE{M JAC S Lh= Atgtg| XAl =E HMA|Z o| &5t
of fIAlE SE2| fAIMELE SEE MEEL| LAIMELE AIE20|X StE| S2IMo =2 2|0|
T EXBE QFTO| KA|RFEO R A4io] ZUE O|F S RUALRICHN 0| 28] fEA{ol )
HECHE ZastH MES grale] Fee S 2oixEs Yyolata AUttt Lie 15 82 2R
ol E2| E2ME t= TSHH HIASHH SHEUH HAITE = HolAl O AMMIZE S2|stats 3 H 2
HIgittD 2ch 22|82 28% AR SHAlEr ¢ staEL| U2 ~F0| fSUAE T

MY Ed 05 22 o{EL giZuloll Xt ofl w2t A& ElojoF BTh= 217FolCk

And, since the final formula is already known anyway, I would rather use the classical
Newton's Iaw to simulate position as the numerical integral of velocity and velocity as the
numerical integral of acceleration. If I could show the perihelion aduance of Mercury only
with a slight numerical physically meaningful correction. I think that it is 8 way to show the
legitimacy of a new method more clearly than a mathematical solution. I think aduanced
mathmatics is valuable when it makes computing physics problems easier, I don't think
itself is a physics. I think physics requires mathematics, but lower-level mathematics such
as arithmetic or elementary geometry are preferred, and aduanced mathematics should be
used at a minimum when necessary.

Lt

fr

TEHUE/E g=—of et 2F 0= FHAT| ZIfof| 2|8t B
1

-2 2ol oS MY Sy x 5 x vE TI5H0Y, S =2oiM =] a4 2=
- . B = 3 =

Ch MR T 2R SHCHE AU EHUCEL 1M [EE BHSIH s=5+55v X 5 X v & BEO

FSH0] AlZRI0IM S =R}, O] S MENRCSE o|nE|CHAID|, 3 JFEFSE 27100 2 00| §2

HI= EfHoll 2410 =& oIF0| ZHIEH AlZ2lI0I1X |0 RAT

I added biasing force %u x a X v by the grauvitatomagnetic effect and biasing force

1 . . — . Gm
S X 3 X v by the Thomas-Wigner rotation to the gravitational acceleration & =— as

corrections. It was for expressing the idea felt in the aboue paper that three times more

is needed than the Thomas-Wigner rotation. In virtual code, a=5 +% v X 3 X v was added
to the code to simulate. As predicted by writing of this article, the perihelion precession of

Mercury was correctly simulated at once with the simple correction.

=222 common-lisp 22 2k ZIA 0, aIFY Ziol2 SBCLolIMEE SHRACLE EEIL &
El common-lispel E44F THE HHZEojIM T 2PF ol EMl= gi& Holth & 2Nt Elct =2
84 shnullisp ollM A& EF THA|A|2! (gl:quickload "trivial-arguments”) 2| EMIY 1450l 2
LI ZastTted 2l £t Z2 ot ARQloflHl TE EZ AR sHEIE 2T

The program was written in common-lisp, and execution was tested only in SBCL, but
there will be no problem in operation in other distributions due to the well-standardized
common-lisp. If there would be some problem, it would be most likely a problem of the
package (gl:quickload "trivial-arguments") used in the program 'shnullisp’. If necessary, I
recommend you modify it yourself or rewrite it with a tool that is conuenient for you.

Ol SollAM LHTF 2t5eh == Ogho] A3y oSS 20 ESXOIAIZ 2ot 2adst HF S StaAt
Sh= AMRES S WAL ARLlofH HEE 2lojLt E& AHESHAM 2 sz Hol Ltealat Eradt = E
n 5 st10l% 3 5 = 5

Hzlofl ofst AIZ2oMoll HS=E T2 2FSHILIH a=5+55u X 5 x v FFEF FItstE 2t

MEo|Ct Lte] =2 8MolM = gsimmulisp TH 2] (defun next-dn...) &42] (setf (pobj-a j) ag)
222 (defun next-d...) EfollME (setf (pobj-a j) [ag pobj-u j X" ag X" pobj-u j .* 1.5 %C .+
/7 20]) B 2%8HM AHESH=E Ho| 2312| MRICE

In this article, I will show examples of the execution of the program I wrote, but those
who want to verify more confidently would be better of using a language or tool they are
comfortable with and trying it out themselues. In order to correct the acceleration term

in the simulation based on simple Newton's law, all you need is to add a=35 +% UXaXu
term. In my program, the (setf (pobj-a j) ag) part of the function (defun next-dn .. ) was
corrected as (setf (pobj-a j) [ag pobj-v j X" ag X" pobj-vu j." 1.5 %c .+ ./ = 2.01) at the function

(defun next-d ... ) in the 'gsimm.lisp’ file, it was all of corrections.
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It only calculates the motion of the planet, not the motion of the sun, so it corresponds
to the case where the mass of the planet is 0. This is to avoid complexity due to the
problem of forces transmitted at finite velocities that must be taken into account when the
sun is mouing. If the position of the sun is fixed, the planet will always move in the fully
calculated field in aduance, so it is equivalent to mouing in a field that transmits at infinite
speed.

2H

[H

Z 842 github(https://github.com/kycgit/gsimm)eliA ChZ 2t HLE ol= Ziolof AR E
ZEOMEZ EAISIO] 2E FUSH ECo| MTEEE 22 Z0ollAM common-lispZ &®isto] 2
T AIAI=E Stk

Download the program from github(https://github.com/kycgit/gsimm) or copy the
programs attached at the end of this article and save them all in the same folder, then

run common-lisp in the same folder to make it work.

F

o}

JE == GNUPLOT =282 0|25t o md AMMISH AFS- BTt HIME EHHIME 2Ho|EE
Hoj|L| whztstloll 24l 81 XHoltk

The graph uses the GNUPLOT program, and I will show detailed usage and results step
by step, so there will be no problem to follow.

BiIA{ SBCLS AIWEHE Che FHEL 2ot Ch ol BIHS HoIskCt,

First, execute SBCL, then enter th

o

following commands and check the following results.

CL-USER> (load "gsimm.lisp")
To load "trivial-arguments”
Load 1 ASDF system
trivial-arguments
; Loading "trivial-arguments"

T
CL-USER> (in-package va)
#<PACKAGE "VECTOR-ARITHMETIC">
VA>

O|M| Ed|= E|UCE

Now it is ready.

Etxdol HOHE| oI5| 2 et MMM D.0052 MrHo Z(Z2UANIME
5tof SEA|DF OFH 0 = H|O|EFE AMTFSLEl, F 0.4 Fof stod, 42| A

&) 5
2 XojM E2SHD, o|al& 2 0.999392 o|md, B 1} A2 = simw0993992.txt Ot of| ARFstat= 2
olo| ofaH g
o

B

FeH B3 & 2d=2dsto] AlZellolME& AIREEITE o|al&0| g SEHMQ! o] &= O|&2 Z|o{oF

Ex =2F o|Fo| &l Iz S| uiZEoltk
First, I will check the slightly extreme case. The simulation is performed every 0.005
minutes at the aphelion (it becomes denser at the perihelion) and the data is saved at
one hour intervals, for a total of 0.4 years, starting from the aphelion of Mercury, the
eccentricity is 0.99992, and the result data is saved in the 'simw0399992.txt’ file, Start the
simulation by entering the command below. The reason why the eccentricity is so extreme
is that the perihelion mouvement can be confirmed with the naked eye only at this level.
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VA> (time(sim-w [0.005 =% minute] hour [0.4 = year] :Mercury 0.99992
"simw099992.txt"))

Evaluation took
587.958 seconds of real time
586.377222 seconds of total run time (585.611167 user, 0.766055 system)

[ Run times consist of 4.511 seconds GC time, and 581.867 seconds non-GC
time. ]
99.73% CPU
21 lambdas converted
2,171,316,634,357 processor cycles
853,567,318,336 bytes consed
Lie| HEE 1IELE of pE7H0] AlE|o|d Zofl sim099992.txt Otofl BIHE AMT6HA
o o= GNUPLOT == 22 AldHsto] ZEOISHT}
After about 10 minutes of simulation on my computer basis, the result was saved in
the 'sim0399992.txt' file, so run the GNUPLOT program to check it.

GNUPLOT
Version 5.4 patchlevel 2 last modified 2021-06-01

Copyright (C) 1986-1993, 1998, 2004, 2007-2021
Thomas Williams, Colin Kelley and many others

gnuplot home http://www.gnuplot.info
faq, bugs, etc type "helpyFAQ"
immediate help type "help" (plot window: hit 'h")

Terminal type is now 'qt'
Otz B2 AUSHH Ch&at &2 Jei=& =HIECH

If you enter the command below, you will see a graph like the one below.

gnuplot] load "simw099992.txt"

1.4x10°

1.2x10°

1x10°

8x10°

6x10°

ax10°

2x108

0

2x10°

_ax108 L L L L L L
1x10*° 2x10%° 3x10%° 4x10%° 5x10%° 6x10° 7x10

33| ul-% S0 3| jigFo = MEAI

—_ o — = |_-I|_

St
olHH ZtHE! D 2lojod &M HIZ 2 27|2IHAM = THS
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You can see the orbit aduancing forward in the direction of rotation while reuvoluing
around three and a half revolutions. This figure is actually a figure tens of times magnified
in the y-axis direction, and to view it in actual proportion, enter the following command.

gnuplot] set size square
set xrange [-1e10:8e10]
set yrange [-4.5e10:4.5e10]

load

"simw099992.txt"

ax10"°

3x10%°

2x10%°

1x10%°

0

-1x10°

-2x10%°

-3x10°

-ax10*°

-1x1

SRR

010

L L L L L L L
0 1x10% 2x10% 3x10%° 4x10% 5x10%° 6x10*° 7x10™° 8x10%°

=2 He|ME OIA AMOoE HMOo|A|BF Y=Ll MRS 2olghAQUTE

—_ =

Due to its extreme eccentricity, it looks just a straight line from a distance, but the
aduance of the orbit is confirmed.

AlEB0I1M 2]

oLyt &

ole|=

2rolsk| QI5tod HEFE R SHAIS HEAl BHH DEqma|=

To check the reliability of the simulation, I will draw a orbit without biasing force

correction.

VA> (sb-ext:gc :full t)

NIL

VA> (time(sim-wn [0.005 = minute] hour [0.4 = year] :Mercury 0.99992
"simwn©99992.txt"))

Evaluation took

410.991 seconds of real time
411.124471 seconds of total run time (410.554294 user, 0.570177 system)
[ Run times consist of 2.890 seconds GC time, and 408.235 seconds non-GC

time. ]

100.03% CPU
1,517,798,892,604 processor cycles
597,359,096,368 bytes consed

=7ofl AHSE

= Al2to] o 22 =z B2 410X T =2l Al2to|H AlZ2fo|Md0| ELtHH,

Since there is no time used for correction, the simulation is completed in a rather short
time about 410 seconds,
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gnuplot] set autoscale xy
load "simwn©99992.txt"

5x10° T T T T T

4x108

3x10°

2x10°

1x10°

-1x10®

-2x10°

-3x10°

-ax10®

_5x108 L L L L L
0 6x10%° 7x10%°

M| BFS SEMMCI o|pl &2 T EOI= 2TEo| Mo ZEEIA| a2 E4ULL EE H
CHSHA =284 OIMIEE AlZ2ll01M 2 Al= ZRIEEARILCE 52| AIMEE 222 Hlo = ot
2F EFR|Z SIEE 6tod, 2 S R2E20| HAH 2ol= £0[A] &AMl AlEEo| 2 WHE = 22
oflA M EZESHH stUCh

It can be seen that the axis of rotation does not move at all even though it reuvolues
around three and a half wheels with extreme eccentricity. Of course, if you zoom in, you
can see a small simulation error. The messy part on the left is to store data in units of one
hour, so the high-speed part only looks rough, but the actual simulation is much denser in
the high-speed part.

HIO|EIE AT o2 2ai5t0 23| FTAIL] H=E 2TZFE HINELE UL
By automatically analyzing the dats, it is also possible to calculate the orbital rotation
amount in one revolution.

o, /\IEEHOI’.E Xt HIDE MFH! o|BA|E HIttSHE 2u4pi3. 2 LI FTAIL]
24 w357 4r?a3
E M o2 HIES M 3A! 7P=—— It Et2| = a2t ERAHIEL| HUA Aol 2
A 6w om
-2 =012 =0 = b Al
3 == Ol80otol —— =2 %2|g Moltt.

Before that, 2u4pi3., which calculates the traditional theoretical value to be compared

3
with the simulation value, uses Kepler's third law 72=——, the relationship & = (1+E) between
the long axis a of the ellipse and the aphelion A of the elliptical orbit, to simplify the

24 7352 61 6M

orbital rotation expression m during one revolution. So, it is PETESL

AR o) MEIt OB THRstY B E,

Substituting the actual aphelion and eccentricity of Mercury,

VA> [24pi3.. (6.9817079d10 0.20563069)]

5.018881066308666e-7 (5.018881066308666e-5%)

2M 2iTiet BRI 2 13| T TAIL] ¥|Mo|Ct 100X 2te| 3|ME& =24& EFQIZ LIEHLHH, T
Z=1| of 88 oflM

is the aduance in radians per one revolution. If the rotation for 100 years is expressed
in degrees, (the orbital period is about 88 days)
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VA> [24pi3.. (6.9817079d10 0.20563069) * 365.24 / 87.96934 = 100 / pi = 180
* 60 * 60]
42.981249621737014

S ek 8 Aofl 432 oLk

It is the famous 43 arcseconds per a hundred years.

OlAMl &fAll AlZ2llolE gtak HImSHIIZ BT AlZEloINd AT sHYt == U oIA 0.0002
2ol AUE 1i2|2] 0.9999 uH o|4re| HIO|ELEE HAtSHDY, 42| 2HAUE N} o|AEZ THI6HE
CIZ0F $2 HaE E4 UL

Now I will compare it with real simulation values. The simulation time resolution is
0.0002 minutes at the aphelion, and only data that is 0.9999 times or more of the distance
from the aphelion are examined. Substituting the aphelion and eccentricity of Mercury, I
got the following result.

VA> (time(sim-th [0.0002 * minute] 0.9999 :Mercury 0.20563069))
24pi.. is 5.018881066308666e-7
simul result is 5.188544770626191e-7

Evaluation took
1360.689 seconds of real time
1358.673620 seconds of total run time (1355.898595 user, 2.775025 system)
[ Run times consist of 13.117 seconds GC time, and 1345.557 seconds non-GC
time. ]
99.85% CPU
5,024,990,147,906 processor cycles
1,957,988,414,304 bytes consed
AlZBlo|de] E oladEo| & Lk, 3% FE=2| L A= o
A TlE £ EoIMe| EF=E 2 Aot HIR B 2 FO|TE B FEISH HIoHE BT EEH AIEElo|Mo =2
ks SIHCE
Due to the nature of the simulation, the error is rather large when the eccentricity
is small. However, the error of about 3% is similar to the obseruation limit in the current
technology level. More accurate calculations are possible with tighter simulations.
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VA> (time(sim-th [0.00005 * minute] 0.999999 :Mercury 0.20563069))
24pi.. is 5.018881066308666e-7
simul result is 5.061111510661374e-7

Evaluation took

5420.779 seconds of real time

5415.746980 seconds of total run time (5408.317735 user, 7.429245 system)

[ Run times consist of 45.717 seconds GC time, and 5370.030 seconds non-GC
time. ]

99.91% CPU

20,018,838,997,606 processor cycles

7,794,107,470,816 bytes consed

2= HME|= HdE ZHolstaQlTt

Some improvement is shown.
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olgiEol Euli AlEalolM Bat= o B2 Al2E Fotoll T FBHAIE FEFE 22Ith o= Al
S2lold ANt ZE U= 2| BHFoll =X E|T| uiZoll olalEo| 2 F XA 2MUA AItHHE| 2l
AtolTt OIMIEE B9 & Eadsior &l Ed =47t EI7] uhEolck (%at2+ HIoHsH=T
agtoll 2|t 20| adAll A st F= 2Ct OIMISHH ZETE wEEM AlEEolME 2 A= F T 2HEol
SN EoiLh= Ho 2 =AE|0, tHMIZ x|Farol 242 HAl= §FE LHIELH)

When the eccentricity is large, the simulation results tend to be more accurate for
shorter time. This is because the simulation error is mainly accumulated in the radius of the
orbit, so it becomes more problematic when analyzing the case where the difference in the
maximum distance to the aphelion is small, such as the case where the eccentricity is small.
( %at2+ vt is used in order to calculate the position, the correction by the term a is slightly
smaller than the actual required amount. Therefore, the simulation error accumulates as
the orbital radius gradually increases, and the final value is usually tends to be slightly
larger.)

>

VA> (time(sim-th [0.005 * minute] 0.9999 :Mercury 0.920563069))
24pi.. is 5.018881066308663e-6
simul result is 5.0303364610700276e-6

Evaluation took

74.401 seconds of real time

74.270915 seconds of total run time (74.141078 user, 0.129837 system)

[ Run times consist of 0.510 seconds GC time, and 73.761 seconds non-GC
time. ]

99.83% CPU

274,758,232,438 processor cycles

106,686,498,416 bytes consed

VA> (time(sim-th [0.05 * minute] 0.9999 :Mercury 0.9920563069))
24pi.. is 5.018881066308678e-5
simul result is 5.0148822758972275e-5

Evaluation took

10.046 seconds of real time

10.045782 seconds of total run time (10.042452 user, 0.003330 system)

[ Run times consist of 0.074 seconds GC time, and 9.972 seconds non-GC
time. ]

100.00% CPU

37,098,409,233 processor cycles

14,491,439,104 bytes consed

Ofit OlAIBollM M B 2UAISHE M olBrnlrt

It shows good agreement at any eccentricity.

S E od%to|| T|EFEE AlEE0|Mo]| THEFSE =5+
E UHTHEL] THIFE E2IXE BAE AlSZEolM A2 =
AHz=glol EelXe! HE S AlZ2lo|tdst= HNETe ZE 44 M= £F 2| TEIEZ &2 Ho|th
232| Z2Ix 2|o|E elsi 27|12 Bttt

It was confirmed that the result called the triumph of general relativity can be simulated
just by adding a simple 5= 5+%(D’ X 5 X v) correction to the simulation based on Newtonian
mechanics. I found the answer to the motion of Mercury's orbit simply by simulating a
physical concept without any mathematical tricks. Now I will check the physical meaning
of this correction.
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23 MWM~AH FT= Maxwell Gravity

231 mMAZ FFP2 Maxwell's Equations

MAagZe FEAN| Es TEEAN| O[22 Ara! 019 22HE! Oo|E0|Ct HAag =olo|
18654 (A Dynamical Theory of the Electromagnetic Field. 1865)0il o|0| 2158 Ho = 2ta{Ad
RUCt 1800HTH Loll= MMEE TEOIE S BIER = AIEL| T ZFE! £EF o|RZoll = EFSHD
ECIE k= LHAIRSITHE LEMTHEL| T3 olF 2= ARl o|E0] EIHO|TE HLIE ol =
SAACL OA LEMYTIHEO| dIFEF T2ofl 2|EF AITHA|AE o|E R D, 242 2UE o|F S o

B R3Oy, UBHYTHEZO| Fofl 0|3t Wo| FHS of|Fsts TOF Tof| HWt= FIHE LHAIRE

#O|Tk 2Lk, £42] 22X olFofl tHeHM= 2T 0| 2Tt JEL=E BEE ZHIE £412
1902H0f| YTHEZCHE ®a| HEE|/[D, O =2|= odxel AHAE 3% el 2gtH ojie

LI &5 ot gt E4= gloe|a)

Maxwell gravity, gravitomagnetism or gravitoelectromagnetism is actually a very old
theory. It is known that Maxwell himself had already mentioned it in 1865 (A Dynamical
Theory of the Electromagnetic Field. 1865). At the end of the 1800s, it was mainstream
means of trying to create a new theory of gravity, but it did not yield much result, and after
the advent of general relativity, it became a forgotten theory. There was no other reason.
It simply did not predict the time delay due to gravity predicted by general relativity, did
not explain the perihelion precession of Ylercury, and while general relativity predicted the
gravitational refraction of light, it failed to match it. However, regardless of whether the
explanation for Ylercury's perihelion is correct or not, the correct formula was published
earlier than the theory of relativity in 1902, and its logic was based on the classical
retarded force field concept, so it cannot be said that there was no result at all.

2
1>

@ Fa{o| 1|2 W2 MEFSITE

The basic concept of Ylaxwell gravity is simple.

I
)3
Mo

A Ao LHEO| AtAlY Fake| &0l ZHEF 1| &0|2h= AM&loliM ESEEICE
It starts from the fact that the content of Maxwell's equations are in fact the
descriptions about the nature of space.

]

- 0
V-E = —
€0
. Y-}
V XE = _a_t
V- =0
o - 1 2€
V XB = golt—S>

c? at

2 vector

ol = mH EA{ Slo
2 time |_t-", OII_ O-IL_ = 0 °=—|

oq1IM B EEI=E == V-vector=scalar 2t V x vector=
SEo|2| Brh= AlF e S& O AMMIE 4 UL

2 yector .
Here, the common structures are V -vector=scalar and V x vector =—4—-, which can

be seen as the properties of space-time itself rather than the properties of any specific
force.

S A gy Ao 2R AN THIM FEOE AMSEIE TXO|DY HEHE ARt
2 QFEEFO| CHEXO| OHT SH= AW1ko| AR F2o| Wafo|Th O/ N SHs| UI= i Ze
E glo] =Lt HAUE AFE AR MW0|D QaHEl A TtolTt JafLE, I ALRNSOl ofEH
£olsH A T Za s g1 XNOITh 1 SokoflA| EEQ S WHatEErst 4ok OFS| LEL Al
= ERLT1 WHROITE JB{L] LB BroHS0|T £A1S L) LIETHE H¥icH = =Bt
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The idea of Maxwell gravity is, the basic form of Maxwell's equation is the structure
commonly used in electromagnetic force and gravity, and the only the related scalar
constants are different. This is a natural and old idea that anyone can think without
any special learning. However, there will be no need to imitate how people of the past
formulated it. This is because there has not yet been a result that can be followed as
a standard in that field. So, I accepted only the ideas and tried to transform the formula
in my own way.

DE|m, UBMYTHE TIEr| MAY S5 O|2E EAHSHST (GEMSE FE Laizl) 2= &
ofl THEH R=ollM LbHLE 2 &2 cliZeH || THRoll, olZollM 2THsHE DEAL! WA Fe

O|E1t= FEIol EHSSITE

Also, there is a Maxwell gravitaty theory based on general relativity (mainly known as
GEM), but it is incompatible with the classic Maxwell gravitaty theory introduced in this
article because it predicts 4 times greater Lorentz force .
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The gravitational permittivity corresponding to the permittivity su=ﬁ in the
electromagnetic force is already given too important meaning to v to use, which has
a similar pronunciation to G, so the position of G in the alphabetical order n is appropriate

to substitute € as » =-—t—= 1192379073306337499 kg s°m™. Since «g does not have

a suitable substitution, the order after # is just » U=ﬁ=—9.3313'-+50'—+75808929—27m kg™

And of course, it is straightforward when € is replaced with the acceleration 5. For the
B corresponds to rotation, if we choose to write with &, then Maxwell's equation for
gravity is exactly the same as Maxwell's equation for electromagnetic force.

— Om

V5= —

7

- 24

V X a _9_1'

V-w =0

. > 125
VXwo = yvolpt——

;

O{TIMIAIE RIS La{X! AT 0| 23 O|ES Tt OFRE ALOITF GITE ZT0| 224
2l HAISL FoIME JTHEoITk J2iLt LHO{2] 2 SLEARe| AL FollM= '2ILtAle
A

=5

EZl'o| El= Mol HItH®H ~lofl LFEFLIITE

So far, there is no difference from the theories of Maxwell gravity known so far.
Fleming's right-handed and left-handed Iaws hold true for gravity. However, the fourth
equation shows that Ampere's 'right-handed screw rule' becomes a 'left-handed screw
rule' in gravity.

g, 28X glof| M E AHE
&rdo|Ct.

ol T2stH ol= AR of| tHSHAM = OtEHEAI010F

Ho

And, for the Lorentz force, a new term appears, which should be the same for the
electromagnetic force.
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23.2. =X 8! The Lorentz Force

Sk A
gk o

H2fErE BiA =ole, ZEIX Eof
HIYTHE =9l S=ollm el 2

Showing the results ﬂrst, the equation for the Lorentz force is not as the known

Jct

Al +U X g TF otL|od, =8

Mo
Il

D;l °E|-E1KI ar=

s S . C e
ar=a,+U X o, and the equation at slow non-relativistic velocities is

> > 3 L > L oL
r=ggts U XggXvutu X w

2c

o|lmd, WHE FTHEXL! fZ=oflM 2] 2]
and, the equation at fast relat1u15t1c speed is,

o|ct
AR 2ol THEF 2 X &l 9IA| 27 E|O{OF 5HM, AL &Atol|l THSHME F=q (€ +U x B) TH!
The Lorentz force for the electromagnetic force must also be corrected, and for free
particles it becomes
- 1 2vyv+1_, 4

F=g|E+ EzﬁUXEXU"'UXB

ol EItt. instead of F=g(E+U X B)

s 1 27+1 5 - -
ZUWE Y =5 U x 5, x U ofl THotod &t = AL,
TR . 1 27y+1 ->
I will investigate the added term = =—70 x a; X u.
SO Al TFOl &} x4 = Sk 1 Y s Sk
O| &= At EFX Trol oLzt 2u X 5g X v Bt 577U X g, X v = T2l Eolrt
: : : T
This term is not a single term, It is the sum of two terms, those are < v x 5; X v and
1 v o - -
TV X8 XU,
T 2E DI gheFab et £E| mEFEo|= 2 gtaRYA|ItO|LE SHEEL ot AF ST
OIRIA] Sf=Ch w2t L2l HEIEERE 2ots Tl 2 SH R =EEIR| 42 RS L4
stdol »falo=2 S =5 2h, ¢EMe| AIEEiold BIHE x|agt

Both terms do not directly affect Lagrangian or Hamiltonian because they are always
perpendicular to the direction of travel. Therefore, it can be seen that it will not be easily
derived by a general method obtained from a potential. And, these equations were not
derived in a mathematical way, but were discovered through the process of finding an
expression that can explain the simulation results through the minimum assumptions.

O A EMINE TSI, 550 X 5, X TBL| BF 0| 23] D
SHATE JFCHE, o|%hZ AfA| &adnt? otL|HHd iyt = 0| st
|'2| 04/(\)P°|'|'||-7 Al;{-”ol ocER = _|'|o| = /\OI-_I (¢} Eﬂol- ‘O'H/\-IOI&

Describing the process in order, it was found that the correction term of the form

EN . N s
Sz U X g; X v explains the perihelion aduance of Mercury. If so, is this term a real force? Or

is it just a virtual phenomenon caused by the distorted space of general relativity? Ockham's
razor supports that seeing as a real force is the simple and promising interpretation.
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. 1> . .
Considering as actual force, the term = 5; x v is a familiar form. In the case of
electromagnetic force, the mouing electric field is observed as a magnetic field, and the

T S S - . . .
equation is B=—= £ x v. In other words, it is the basic concept of electromagnetic induction,
an electric field appears to contain a magnetic field component in the views of a mouing

JajLh, 250 O SEE ARl Aol BHIS| 2H Holl B3 Mot XL Fof UE RHA
SHe 2t Hloll /BFHOITL SHe RS Jrat E|ojRHE MO = moITk OA] Btets| Aol EHle
ZeiHoll ZBtDE DFH AFE ANIF I A0l BMIE AT AHSOIA| s XO = AUE|of
SIEAH LT Da{LE QRs| WUHEE £9F Ji= ZHAIALS| ZHEHIoNA T QIE! BIE{TF OFLITE? T
LI O 4T ahg 0 = A E ARG Al ZEAERLS| ZHYHIOIA TISE AFIFOISE Breis] 50|
= SMet 4T A M S U x 5 x U8 BHEO] LHS Xol 25la Akl ABf@ HolTk

However, it seems that the question of whether the induced magnetic field belongs

to the inertial frame of a mouing object or it belongs to the inertial frame observing €
and v, seems to have been overlooked. It seems to have been vaguely misunderstood as
that the generated magnetic field and the mouing object do not interact simply because

they belong to the same inertial frame of a moving object. But, strictly thinking, € and 7
are vectors defined in the observer's inertial frame, aren't they? Therefore, the magnetic
field generated by the interaction is also the magnetic field described in the observer's
inertial frame, so, It is rather natural to interacts with a mouing object and to create term
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However, one problem arises here. What if that process is fed back? What if everything
is based on the observer's inertial frame, the moving electric field generates the magnetic
field, the mouing magnetic field generates the electric field, the electric field generates the

AT 1

2
. . . . . . v
magnetic field again, and so on? A brief expression of the result is 1+=<+—=+=...= =y?

as a correction terms of multiplying, which is clearly contrary to observation.

DLk, Mol A AR BE ola HIE{S0| ZHAAL 2 H TIE0IN L O BEE Breds| 2
ErA 2HSIHIO SsHof BITHE =2] Al ZIZ N2 OFLIA|242 1?2 LH S Fgrollofl EtE s 2 &
ot ERITh €2t 5 D211, 52 71t TS 2 EISHIZ stATL O = HE &%t TE
&= o] ghk(divergence) THAID AFTIGFER Zoto] 02! HollM A2 UTED BRATH ARG
E2 =2aldoz ng sk gixo| glond MIFtOILE THUSKERFL| Hztol 2fstol REEIE FHol
2k 2uf. 1% Ero] AlAI2] Foln AR O REYEo|l AILIA| b= M B 2= Q!
OBE SUX 5 X UHU X G2t A ANIFOE WHE S5 THAL EIBio] AIR| 9= RAlo] EME
£ AT 2/UATEH

However, the aboue logic of 'Since the interacted input vectors belonged to the
observer's inertial frame standard, the result must also belong to the observer's inertial
frame' is also not something can give up, isn't it ? It was a difficult situation, so I looked
for a compromise. I have decided to give up € and 5 and 5 and & that they are equivalent
components. The rationale was that only electric fields and gravitational acceleration
had divergence, and magnetic fields had O divergence. Since magnetic fields have no
intrinsic source and are fields induced by changes in the electric field or the gravitational
acceleration field, only the electric field is the real field and the magnetic field can be
viewed as a fake field that is only an inductive component, it was considered that there
may be a rule that a generated 5 with a magnetic field such as C_12 U X a-; XU+U X &
is not fed back.
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Ol FAIZ ZTbohs NEFO = siZolatm ELJARMP HHEFHZIC) ofl M =a|MoE 2a
OfLIBIEY T8 TS =B & UTED WUBICE HE| YUSHRD EIBQ 3ro| gis BAHe =
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Can this be a solution just by adding a rule? I think that such an assumption can be
introduced as long as it is not logically contradictory as in the example of the exclusion
principle. In other words, the current Lorentz force formula without a feedback term is also
nothing more than a no-feedback rule. Howeuer it is true that it is a little dissatisfying.
However, a similar situation occurs in the - +1 term induced by the Thomas-Wigner rotation,
which will be discussed next. In that case, a slightly more mathematical reason is presented
for this problem, and If the magnetic induction phenomenon is also fundamentally comes
from special relativity, I think that logic can be used together.

2y +1 2> -
ST VU X 9 X UT Ot} AP EIR

1 1 Y — ->
= | =
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The unexplained component among the correction terms === v x g, X v of the

.1 - - . :
Lorentz force is ;ﬁ U X a-; x v, and this term can be explained by the Thomas-Wigner
rotation of special relativity.

233. EH2A-2|T1] ¥|¥ Thomas-Wigner Rotation

EMA-201 ML Fo| 2lo| HEko| S Huto]| o|5h Fio| ZRIX HEHL FtHo| 2
Bl BAZlof| BHMo| Z|MEAENE HEIEE Nt LTt= ELTHER L AtAo|Th dFRHs] &Hol o3
E Ho =z 2w AtMl= 1926Hd| 2AE! EMHA(Llewellyn Thomas)oll 2|50 #isHR 1 19394
ofl olZ2{AMof S Z! -.-I_'L-I(Eugene Wigner)oll 2|5to f2fdM o = S =E|ACE 23 f~4lo] DL
S5t Esl 27F AMMITF ot £StA 0 = THR| gA| 82 BEYUE 20iF= AYAMOITH &

HE AMMIZ ZEEH 2 EIF_"OI AlL! E21x 2J0|E &Y™ &=ESh= AlFIFe| =#of| 2t WolR|at

ATt g4T

The Thomas-Wigner rotation is a special relativistic effect that two Lorentz
transformations caused by two times of velocity changes in arbitrary directions are
equivalent to one Lorentz transformation combined with one rotational transformation.
It was quite difficult to discover, the discovery itself was made by Llewellyn Thomas in
1926, and was mathematically derived by Eugene Wigner only in 1933, This is a history
that shows that the related formulas were very complex and especially the amount itself
was not easy to deal with mathematically. Of course, the concept itself is not easy, too,
because it is about the origin of space-time, which directly questions the physical meaning
of the rotation of the coordinate system.

3AtOlAM | ERIAHEN A2 ofzHet 2T

The 3 dimensional Lorentz transformation matrix is as follows.

Y —BxY By L7
gy 1+y -1y -DEE (y -nEE
pyy (r-DEE 1e(y -0 (2L
sy oy -DEE (y-DEE 1y -1
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O|HE OHEEIA A Z FH|BITE X, vy, 2= BTl %, y, 2 ZYEF S0|10 ci= TS| Tr50|Th

Prepare this as a matrix function. %, y, and z are the velocities respectively on the x,
y, and z axes direction, and c is, of course, the speed of light.

X 1 1 z 1
(6) -> mt(x,y,z,c) = matrix -— =l -—

2+ y2e2 € 2+ yie2 € 2+ 22 C 2t g2+ 22
1-—5— 1I-—7 1I-—7 1-—5—

(=

X XY

. -1 . .
c Jl_x +_L/ + 22 IJ x+_L/ +22 2+_[/2+22 IW X2+_'~/2+22
2 2 ’ ’ 1 2 2 2
’ x+y + 22 +tyc+z \/ x+y + 22 Jl x2+y + 22 tyc+z
1 1 y? 1 1
+ - -
; XZ*‘L/Z*ZZ X%+ y?+ 2% ’ xz+y2+z2 2+_l/2+2 ’ f X2 +y + 22
l\/iy ] 2+y2+22’l\/ﬁ pry el [Jiy

22
1 X2+ g2+ 22

Type:
Void
(7) -> inverse(mt(x,y,z,1))-mt(-x,-y,-z,1)
00O0O
0O0OO0DO
0O0OO0DO
0O0OO0DO
Type
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oM S=of T R EE = 0O = = =
2 s B E =olsiECt

I checked the input error by the fact that the inuverse transformation of the Lorentz
transformation for a certain velocity and the Lorentz transformation of the same velocity
in the opposite direction are the same.
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S o2 THS O ot 2EIX BHE2ME HsteE &AMl
tH, &ME &= Uoll UE tist= Holct,
And, the formula for the relativistic sum of velocity in 30 is as follows. In the Lorentz

transformation, be careful because the commutative law does not hold for the order of
addition. The order is to add V to the velocity U.
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Prepare this with UUX, UUY, UUZ as each component functiom and UV as vector
functions. For vector function, the order of addition is also U plus V.

1
UKZ + uyz + UZ2
1 1 1=z

(9) -> uux(ux, uy, Uz, Ux, uy,uz, c) = socogugoee || 1+ ————T—— (Uxux+uyuy +

c 1+ —

w? +uy? +uz?
1- =

1

i +uy? +uz?
1 17z

UXUX + Uy Uy + Uz Uz l+———————F— (UXux+uyuy+

C 1+ —

1
2
¢ 1 ux2+uy2+u22
‘ |
’

1+T
ux? +uy?+uz?
uzuz) [ux+y|1-——S—ux||,
c
1

1+

uuy(ux, Uy, Uz, UX, Uy, Uz, c) = I
2

UX? +Uy? + Uz
uzuz)|uy+ I—Tuy

1

UXZ"UL’Z*‘UZZ
1
:

UXUX+ Uy Uy + Uz Uz 1 A R R (UXxux+uyuy +
1+————— (o [ T —

€ 1- ux2+ug/22+u22
vz

uuz(ux, uy, Uz, Ux, uy,uz, c) = I
2

Ux?+Uy? +uz

2

uzuz) uz+\ll

LISP output:

CONONO®)
Type:
Tuple(Void)

(10) -> wu(ux,uy,uz,ux,uy,uz, c) = [UUX(UX,UY, Uz, UX, Uy, Uz, c),Uuy(UX, Uy, Uz, UX, Uy, Uz, c),uuz(uX,
Uy, Uz, Ux,uy,uz, c)l

Type:
Void

D23, 3MYE &4 rotm2 CHYDF 22 gtedo = STt

And, the rotation matrix function rotm is obtained in the following way.

Matrix | (Matrix)  ( Matrix | { Matrix

Rotation) ol ) v boost) U boost)
Matrix | _ ( Matrix | ( Matrix | ( Matrix)-1
Rotation) “\v boost) U boost) u®dU )

(11) -> rotml(ux,uy,uz, ux,uy,uz, c) = mt(ux, uy,uz, c) mt(ux, uy, uz, c) mt(-uux(ux, uy, Uz, ux, vy,
vz, c), ~uuy(ux, uy, Uz, ux,uy, uz, c), ~uuz(ux, uy, Uz, ux, Uy, uz, c), c)

Type:
Void
Lol HEE{ZE = o] &h4pof tHEE 2B 1|T 2ApEE EH56t0], £A|I0I0 2 Bhao| HAIZ 2t

oI5 2Ect.
Complete symbolic calculation of this function was not possible with my computer, so I
checked the properties of the function with numerical computation.

n]

A 3| e E2 aHEHN,

fllo
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First, the form of the rotation matrix is,

Rotation around X aXis =’-§ fed Pl Rotation of y axis =’-§ fed Pl Rotation of z axis = 2™

10 0 0
01 Dcosel]sma Dcos&-sinﬁ[]
DDcose—sme Dsme cos¢ O

0 O sinéd coséd —sme D cose
olf|, ol H& fAIMo = Zholsf=1| 2|5to] &= (0.3 0.5 0)&F (-0.2 0.4 0)2] &slofl elgt M
U =EHE A= 2 Sk
To confirm this numerically, I will examine the rotation by the combination of velocity (0.3
0.5 0) and (-0.2 0.4 0O) for each axis.

(12) -> digits(9)

20
Type:
Positivelnteger
X = ¥|M X axis rotation
(13) -> rotm(0,0.3,0.5,0,-0.2,0.4,1)

1.0 0.0 0.7e-9 09€e-9

00 10 0.0 0.0
0.3e-9 0.0 0.992u4816 -0.12266479
0.2e-8 0.0 0.12266478 0.99244816

Matrix(Float)

V = 3™ VY axis rotation
(15) -> rotm(0.5,0,0.3,0.4,0,-0.2,1)

Type:

0.98999899399 0.1£-8 0.0 0.7e-9
0.2e-8 0.99244816 0.0 0.12266473
0.0 0.0 1.0 0.0
0.3e-9 -0.12266479 0.0 0.99244816

Matrix(Float)

2 = %I Z axis rotation
(17) -> rotm(0.3,0.5,0,-0.2,0.4,0,1)

Type:

1.0 0.7e-9 09€e-8 0.0
0.3e-9 0.992u4816 -0.12266479 0.0
0.2e-8 012266479 0.99244816 0.0

0.0 0.0 0.0 1.0

Matrix(Float)
2|3, cos?g +sin‘e =1 2 olsh=m,
And check cos?¢ +sin?e =1
(19) -> 0.992u44816%+0.12266479%

Type:

1.0

Float

HIE o] SRFEF2 OFL|A|BF XYZzh =& Talo =2 Bf 3 ezt of
ol =o|at= SR HUZ BRIEAQILE &,
Ztnp ghedo] 3 M HHEZtelof| o|ale| oAl= QALCE

Although it is not an arbitrary axis direction, since I have confirmed that it is a
rotational transformation around each XYZ axis, it can be assumed that this relationship
will hold for any axis. That is, there is no doubt that the two Lorentz transformations

are one relativistic velocity sum transformation and one rotational transformation.
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5 %X U8 P ELE Ot FolBTh

Now, to examine the relations between Thomas-Wigner rotation and = 77+1 v X 52 X U,
the function for ¥ and defining function a: X v is to be prepared.

1
\/1 v+ u(2)?+u(3)

2

(20) -> gammaul(v,c) =

c

Type:

Void

(21) -> aXulax,ay,az, ux,uy,uz) = (8xuy-ayux)

Type

Void
ZtEHIC| B2 ZIY o] HB0|= 2 0| T o = sHAstod, ol O W IR =2l 3
e v = el Baglon, olHol 5117 x 5 x 7 2F LEAIE el Bt us FHOI2E,
S =25 x GOIRIE el BICE 2KBE olo| WEF MIE|E | T HIAt0| RIRI OS2 AlTHEt
HIoHEZ B2t 6HE| 52t vl AtO|2] UEE BE EHEINQIEE F= ytEFoz 1% AlA|, ve

Xviged LHo| elojo| MIE{= 3 BiCL
Since the rotation of the coordinate system is a change in the direction of travel, it is
interpreted as a bias force, and the magnitude of the deflection acceleration can be defined
i . el 1 s o .
s UV 51259‘ It is checked if this is equal to gﬁu X & X v. Since v is common, check whether

.. . sinde 1 v o - s . .
it is —5—=-= 773 X v. Since it is not easy to symbolic calculate for completely arbitrary

(=

direction vectors, so it simplifies the calculation, but in order to include all angles between
5 and v, 5 is fixed in the y direction, and v is defined as an arbitrary vector in the XV plane.

- du - - P
5=Srol==, ofmoll FEL! JtE MIHSHE, 28HIL0| S T} 0 oI, QBN AIEE At
-
sinde 1 vy duxvu . "
du= YRS Lot & 555 T 8 dun olsis Setakoln Helstel Sk 2l
ollats 2ol Lieol & B2 gl0| Motals Ut REsHs N = FEsITH

3 , . . ,
Since it is 5= —t» remove dt common to both sides, and since the limit value is O on both

\ i Jux 7 . . . .
sides, 51359 =—% 77+1 Udz is checked, which divided both sides by the scalar du to make

finite, at the limit value that becomes du->0. In numerical calculations, it is sufficient to
observe the decreasing value without needing to divide.

(22) -> limit(rotm(x, y,0,0,dy,0, c)(3,2)/dy,dy=0)

[leftHandLimit = "failed", rightHandLimit = ((—Lr cxy? =L ex3+B8 3 x) \-yP- KPP+ xyt

(2x3—81:2x)y2+x5—81:2x3+8:"’x)/((cy“+(2cx2—1253)y2+cx“—1253x2+

16 ¢%) -7 - 52+ c2 +5 2y + (10 2 x2-20 %) y2+5 2 x* - 20 ¢ x2+ 16 1:5)]
Type: Union(Record(leftHandLimit:

Union(OrderedCompletion(Expression(Integer)),"failed"),rightHandLimit:
Union(OrderedCompletion(Expression(Integer)),"failed")),...)

gammav(uu(0,dy, 0, x, v,0, c), )
2 gammav(uu(0,dy, 0, x, y,0,¢),c) +1

1 1
(23) -> I1m1t( aXu(D,dy,D,x,y,D)d—y,dy=D)

X X

[leftHandLimit = ,rightHandLimit = ]
ey X2t 242

Type: Union(Record(leftHandLimit:
Union(OrderedCompletion(Expression(Integer)),"failed"),rightHandLimit:
Union(OrderedCompletion(Expression(Integer)),"failed")),...)
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T

A 27|20 THE Rl ZA|BE ofR] HFE{E 0|85 AFFHICKL| T2l HFob2 2MGHA| fe 2

ﬁ
22 o =m Islal ¢istod sinde + -7 du x =0 2IAIS elstck,
At first glance, it seems that the result is different, but the automatic formula abbreuiation
of the computer algebra system is not yet perpect, so by adding the same right side limits,

e

rI°

check whether it is sindé +éﬁd_\)1 x v=0.

(26) -> (((-b*cxxxy™2-4xcxx"3+8%c"3*x)*sqrt(-y"2-x"2+c"2)+x*y 4+(2+x"3-
8xC"2xxX)*y 24X 5-8+C"2xx"3+8%C 4xx)/((cry b4+ (2+%c*x"2-12+c"3)xy " 2+Ccxx"b-
12%c"3%x™2+16%c”5)*xsqrt(-y"2-x"2+c"2)+5%c " 2xy 4+ (10%c"2xx"2-
20%C4)xy 245%™ 24X M 4-20%C " 4xx"2+16%C"6))
-(x/(c*sqrt(-y*2-x"2+c"2)+c"2))

8]
Type:

Expression(Integer)
2iet= el 22 o & L4 Ol SAIHM O 2T ZiIsHECE SEIst tHE2IA odntolat
+XE KA 2ol FLk
Contrary to how it looks, it is seen that the fomulas are the same. This will be also verified
by numerical analysis. Because it is a complex matrix operation, it is better to use a large
number of significant figures.
(27) -> digits(28)

9
Type:
PositivelInteger
(30) -> rotm(0.3,0.5,0,0,1.0e-16,0,1.1)(3,2)
0.1341674556_34£-16
Type:
Float
1 gammau(uu(0,1.0e-16,0,0.3,05,0,1.1),1.1)
(31) > —= aXu(0,1.0e-16,0,0.3,0.5,0)

1.12 gammavu(uu(0,1.0e-16,0,0.3,0.5,0,1.1),1.1) +1

-0.1341674556_3458703097_54178928 £ -16

Type
Float
Lt= o] a1t &F8t= EAMlofl tHE E0ta-2| L] 3| Mof| o8k E"I-'II'——L_/ X a-g Xy 2
EHD|E megFadnt T USICHE N2 20{ECtn sHadstoh O3 oM = '11.:I M 2
SITh M MAR S E2| FLAE S8 E|2lL ofL|A|IZ &2lol= EMlof A=t AER 5t 3|
EH Mol o|gr BHEFo] WABITIE HW N F IHS=of A4 E|ofor &N LT D25/
- AlS
—_ =

I interpret this result as showing that the effect of Thomas-Wigner rotation on 3
moving body is equal to the bias force expressed in %% v X a-; X u. Howeuver, a feedback
problem arises here as well. It is not an infinite feedback as in the case of electromagnetic
induction, but if an acceleration is applied to @ moving object, a bias force due to coordinate
system rotation is generated, at first glance it seems that it should be applied to the
total acceleration. Then the equation is

> > 1. 5 L - L 1 v - - - a4

3t = gt UXggXutu X wt—3 UX|ggt—suXgygXuvtuX el Xvu
c

1

2 2
-> Y v O N v Y - o
e e O R A e




¥ & (KIM YOUNGCHUL) 27

b E|O{OF Shi=ml, Ol W2 ZHArEl VIS Ms| dP L= FHE 2 RO|Ck o] HY 2 T
A MAR|Eofl FFEI0oF 50, £ agat 1|22l F8o| FHE! v x o]l efito|ztE
1

£t 2=CHHE =A5| Al LME|A| FUS TS0l gl Holth
This is an obuious error that cannot explain the obseruved results at all. This effect
should be common to gravity and electromagnetic force, and if there is even a slight

variable in the U x 8 term, which has been subjected to numerous experiments and technical
applications, there is no possibility that it has not been discovered yet.

[r

FESh AFErolAIEE, 2813 Ol "2 AR Toll EM -9 2|X 0| 2R|g40toF 6t= ol

ah BEFEA] EAiSICtE S HAE EIEE, ThE2| %S XA S| = St

n

Although this is a difficult situation, it is rather an evidence that there must be a
reason why the Thomas-Wigner rotation term should not be attached to the magnetic field
term, so it also supports the following explanation.

242l o] L EmA-Q gu 3™, E Ero] MYy 2RIl X 2o 2|8t $lo|Tt V2 ZAlo|=
EA|of| THEF BAgFaiol a'g%*é %5{;25/\1 d_Gou oI5 EMA-2|OL IME 2diA[A|= olo] E
LT O2|D, FEdo| MY Z=allx B4ZHe 1 S Fhof| CHSE Stedo| =2l X Bigtn} ShEHo| F|A
20} FFSICH=E AFAIE &AM 2ACE oltil, S =0 ofkl =2 &lof| 2|st It/ =2| H L, Sheo|
22X wEto| ghof o0 &= &t 1S = ol MEE|of Jond Stedo| F|MEdZt ghe FApxiQl
migFadof| THEE 0| El= HO|Ch OIRICHM, ojZof| FEEHo| MY B42ho| OfL! SHEHO| MEiEdghal St
Eio| 3|70 =2 o|R0{ZA! Tol2tH o H El= HaUnp? o] FLofl= JC%*Ol ofZof| gilofl Ftgt

O] EMISHA| =ChHs HE L4 UTH

This term in question is a_)term due to the Thomas-Wigner rotation, ie. two linear
Lorentz trar_l)sformations. The a; term, which is the deflection force for an object moving

with v, is a % term and can cause Thomas-Wigner rotation by d_G And, it was shown earlier
that two linear Lorentz transformations are equivalent to one Lorentz transformation
of the velocity sum and one rotational transformation. At this time, in the case of
acceleration due to velocity and acceleration rather than the velocity sum, the velocity
and acceleration terms are already applied to the one Lorentz transformation term, and
the one rotational transformation term is a term for additional bias force. If so, what
would happen if it consisted of one linear and one rotation transformation instead of
two linear transformations from the start? In this case, it can be seen that the additional

ﬁ
term does not occur because the du term does not exist in the first place.

> 1 -> > du g

O AHoIM g+ U X g, X U+U X g A2 U 2E MZo| 5,3 B0 rEM dudE Tt
Aln Aomd LIHA| &2 M2 ZtEHL| 2| a}f 2tpst ¢Fo = 24 Urth= Ho|ck O H 2ct
B LMHA| 57 x 5 X U8TH U X 5 TS SBIX HEH So| obkl Bho| B MEha} S| g
Mo = JFe|T|od, Bho| 2RIl AEZEaL HHO| 3|M2 0|4 M2 & oS BFEo] LHAIS =Tt utat
M, Z-Lo8re oAl M&ol S0l &g EITkD WHEARICE ol= AN FollM BE E/3i
2 SiotZE4 Yo ==, gafel BBt Eligl SIS BEIEI0f S N = AXEILL

From that point of uiew, looking at each term of the a';+§ U X a'; X U+U X & expression,

. d
only the first a_; term has a du term as d—\tj, and all other terms seen as terms related to the
. . : . 1 N -
rotation of the frame. In that point of view, the remaining terms < v x a—g> Xxvand v X e

are classified as one Lorentz transformation and one rotation instead of two Lorentz

transformations, and the one Lorentz transformation and one rotation do not create new
, 1 . .
terms anymore. Therefore, it can be assumed that the gﬁ term applies only to the first

a—g> term. Since this can block all feedbacks of the magnetic field term, it is presumed to be
related to the preuvious infinite feedback problem.
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vEholl 2 &2 LT I TS EF Elo = “HAIN 24 AMIE EAHEME st
oz EMA-23] 2T 1|2lEt glo|Tofl ELTHEO| 2
ZtHIgiol =AHsHoF gfo| o|o| ZelEl golth J3{=2 &,
AHSICHH, O] SollM MIAIS 22! 7R 242|7F gITHH Dol A] 2AL2] ARGl 2fEF
of|ME BI=EA| ZHAE|0{OFE SHi= EO|TE 2L, O3 =25%ro| ZHAEI AFIE L= LAIR ST
The force according to the term v x a'; X U seems to be quite a strange force at first
glance, and one may wonder whether it actually exists. However, some of them are forces
due to the Thomas-Wigner rotation, so unless special relativity is denied, it is forces that
must exist regardless of the type of force that causes motion. Therefore, if the force exists,
it is a force that must be observed even in the circular motion of high-energy particles in
the magnetic field, if without the anti-feedback principle presented in this article. Howeuver,
I do not know of any cases such a correction term has been observed.

-

o) 1o
Y

Mo [ > 2

e

OHE of SollM MIAIEE EIBQ) WA| a1t Bt SHalD 20k & MEL 20l
S7%FEFHO| 0l4FEr Ho| ofL|at ool mAMALl ZaIx Blo| AFIIG FollM EMHA-¢|OL BN
ofl 2|zt =0l Mad B2 F QIUE Mol 25|af o|4FEt Lol o] 22 Foh HI=A 1 ERof
THatol 21AlsHHIE! Holct,

I see it is the evidence that the anti-feedback logic presented in this article is
necessary. In other words, it is not strange that a new correction term appeared, but it was
rather strange that in the first place, there was no need for correction by Thomas-Wigner
rotation in the classical Lorentz force magnetic field term. It is only through this article
that it is revealed that the problem exists.

o|0| FEOILE MAT=of
To gravity or electromagnetic force,

> _ >
dt = ag
F = q(E+U % B)

HESA| RO B EANTHES 230 EMHA MAE HE0tH Slas

It is already known that if applying Thomas precession, which is a necessary special
relativity correction, it should be at least

;t:';+c—1277+1[7x5;><17

- O S S a2 o

F=q(E+UXB+?7+1Ux(E+UXB)XU)
-1 v o o 2y ). S

=q(E+?7+1U><E><U+(1 E27+1)U><B)

F=t Zlofokst= X2 olo| ZeiX! Atdolnd, L= OXNS

What I have done is just I have tided it up with

5 > 12y+1. o

ar = 3+ UXa,XUu+U X @
T g CZ 7+1 g
- - 12y+1, - 4 . 4
F = E+— UXEXvuvu+tu X B
q c2 vy +1
¥ 2T

E TESHH Felsh HY 2ol o3 ZtEoM 2 AHEE F2lof THEE alz|™el A
o

From this point of view, it can be seen that psychological resistance to the new formula
is unnecessary.
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| EF=A] ZAHSHOF SHTHH, LHTL OI= & F8H MIAIEHTH
M2 sl ART Trats ol P X ANS SHA| Bdi= Mah, J=olsk
Al o]
&l

Al

ol
=

)
T

A

mom

12 H
ol 2

2

If 3 special relativistic correction term must exist, as I suggested in this article, the
derived rotational term no longer interacts with the magnetic field term, which is the
original rotational term, and therefore the total anti-feedback rule is essential.

Mol FEOILE 2 HES AIARH Mok AL FEY O E B L= Of

—_— o= O ——

In conclusmn, I trust this result in terms of the logical consistency, and in terms of the
correspondence naturally explaining the obseruations of the Mercury's orbit

2.4 FTEFo] oI5t Wo| == Light Refraction by Gravity

el 2lstod Wol 2AEI2|aHs X2 ol0| &Eofl 2I5tod 170441y Bl M2 mrEny
SE FAMOE o ZEID JYUCE JBLE FAlols Kol SES FUSHH BT ol Ttz
2 =0l EHSSITHE 19MI1] HARITEe] &M O Fojok HIZA =0 = HIAE|UCE I8
Lh 2 242 & 2hedad U= THE &l grel REtolct,

The fact that light would be refracted by the gravitational field had already been
officially predicted by Newton when he published his book 'Optics' around 1704. However,
since the speed of light was not accurately known at the time, the exact value was
unpredictable, so it was calculated in earnest only after the discovery of electromagnetic
waves in the 19th century. However, the value is, as is well known, half the actual value.

2Fs| IXoistA ol Hak WS O YAl BEH S50 2 23/0|s Woll THel MEsts N2
BYOIAl QITHS Fol UKL O T HLhS F8 ARl 2I3t =7t Talet TUSIDZ LHE
off 2THsHTI= BT

There was an opinion that it was not justified to apply the completely classical
mechanical calculation method to light moving at a constant velocity at that time.
Incidentally, the calculation is the same as the additional effect by the gravitational magnetic
field, so I will introduce it later.

M UL Q= T HICH ¥R TR MmO #Hto]| 2|8k o| mbgh HMutofl o|EF Zat
FELsHH 2= Nolth ol X2 mi=nte| Ha|et=E FF L

First, 3 reasonable computation method that can be considered is to view the effect

of the change in the wavelength of light due to the gravitational redshift phenomenon as

the same as the effect of the refractive index of the medium. This is also consistent with
Fermat's principle.

EHQF SAl0 2 BE FrHAZA! HalolM rteFat 27 S EHFE AMAILIE WE WUSHEAL
t

Consider light passing through the sun, perpendicular to the r direction at a distance

r from the center of the sun.

ENQFZQle| Fahe S3kst o] M &0l OIMISHH AtolLts MAISE o|RoiA UTtn 24
AT oW, 3 SHEL XaHEO|A 1452 LIEHESUTE IZHEOIA, Ol Ha| r oM Talo=
2E 25| ZojAlE UZ ¢=0 Szm, **M o2 AMAILHE 14 $=—=-2k BFCE ofuf, OIMISHHI
=X S&0| HEt= FgHsE ZEo||AM msing1=nySiNg>=n3sing3=--=n,sin ¢ ,.O|2 2 x|ZF ==t
2 FUSE 2AISED nysingq=n,sin g, OICE WhatAM, XX 2| = *—.3_;1r OMA|9f =2&Er 23
AFLE g oflM2] BARLE 4 B FEELQICE
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The space around the sun can be seen as composed of infinite layers of shells with
slightly different refractive indices. In this case, the refractive index can be expressed by
the redshift formula of 1+%, In polar coordinates, let $=0 for the angle completely going
away from the center at a certain distance r, and ¢=% for the angle touching the tangent.
At this time, since nysingi1=nzsing>=n3sing3=--=n,sin ¢, in parallel layers in which the
refractive index is slightly changed, the final refraction angle is n;sin ¢ 1=n,sin ¢ , ignoring
the intermediate layer. Therefore, if only the first refractive index and the last refractive
index are known, the exit angle ¢, at the incident angle ¢; can be obtained.

o|ul, o™ Ha| roflM ¢ o= =Bt 2lo| dg 2t dr HolZ! L& T2l FHIHIAM =&EICH
- . rdé
_T'_°E*I[H(n1sm¢1=nn51n¢ o|l=2=), HAtY ¢,= ¢ -de 2t §tH, tan(g -de)=—5-0l ECt 02|
GM GM
I, AL 2EEL 1+250|D BAt SRR L+ Trgra = 1 T 0l DS, FHEtelln
r+tanl¢-d€|

M

At this time, assuming that the light that starts at an angle ¢ at a certain distance r is
refracted at the interface of the next layer away from d¢ and dr (since nysin g 1=n,sin ¢ ,),

the incident angle is ¢,= ¢ -dé, then tan( ¢ -dé) =%. The incident refractive index is

HE BARY 4,8 7o,

1+% and the exit refractive index is 1+ ” +dr)( =1+ - 5:: ~. Therefaore, the refracted
T+ ants -ae) €
emission angle ¢, at the interface is o
GM .
(1+—)51n¢, = 1+ 7 ,sm;ﬁu
tan(yﬁ de)
1+—
g, = sin(¢ -do)
"=
tanla’ de)

dé oll tHsto =M E ohE,
doing a series expansion with respect to d6,

1+

(33) -> semeslasm[( ( )Sin( ¢ —do)|,de =0

m

c rCDS( 8)

asin(sin( ¢ )) -
(c?r+G6m)-sin( g )2+1

Type: UnivariatePuiseuxSeries(Expression(Integer),do,

de +o(de ™)

0)
o| HigtollME= CASL| &Ml EZ240| LIF Hol OTHETL otL|D, do 2% OlsH= EAISHA| 4U4TE T
2|sHe,
In this calculation, the actual output of the CAS is too long and not as this is, and the after
d6 ? term is not indicated. In short,

f‘Cz

0T 50
¢ 4 GM +rc? ¢

TEo| EAHSHA| RZTH ¢9,= ¢ -d9OI2E FTHof 2Jat =HUZ
In the absence of gravity, ¢,= ¢ -d#@, so the angle of refraction due to gravity is

rcz GmM
1-———|do =——=d¢
GM+*rc GM+rc

2 AIEE aloo =z
- = = T M———,

oITt o|He| 22 weo| Zxo| He| B2 r, =m0
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since ry =23%; when there is little refraction of light, the integral of this can be

approximated as

m _D 71'" PI"
5 ¢ =0..5"noPole

(34) -> integrate{
Gm+

cos(e) ©

[(1:2 r |Dg(((-'—+ GmcBrt+1262 m* " 2 -86°m°) V-c*rP+62m% - P+962 M2 B -
1664 m* "2 +865m°) /(B r*)+2 m V-c* r2+ 62 m? - rlog(-c* r2 +

6M " r?- 62 m?

EQFZ_GZ /le

62m?))[(uV-c*r2+ 52 m?), l(2 c*r?+26mc? ) atan( )-

\/cqu—Gzlle
A r\/cqrz—GzlleabS(z—)+(Cz Tr+em w)\ctrP-62m? /((2c2r+
ccr—-6m
26m) Y r2-562m?)]

Type: Union(f2: List(OrderedCompletion(Expression(Integer))),
)

S 30| ofulie| ZAHIOIZEE GLE M E ST

£k giem

Since it is an approximation when gravity is weak, it is expanded with G or M. There are

no unnecessary integral constants in the second solution of the result,

(35) -> (((2*c™4*xr"2+2%G*Mxc"2+r)*atan(((GxM+sqrt(c™4+r"2-G"2+M"2))/(c 4*r"2-
G"2#M"2)))-c"2*%pi*r*sqrt(c”4*r"2-G"2+M"2 )*abs(((sqrt(c”4*r"2-
G"2xM™2))/(c™2+%r-G*M) ) ) +(c"2+%pi*r+G+M+%pi)*sqrt(c 4+r"2-G"2*M"2))/
((2#%c™2%r+2xG*M)*sqrt(c™4*r"2-G"2+M"2)))

L2 2 2 [ 2 2 g2
GM~Nc rm=6""M crr—-6-m
)—cz T /‘\/L‘L’/‘Z—GZIYI2 abs(————

ctr2-52m? c2r-6m
(?rwr+eom )t rP-62m? /((2 2r+26m) \/c“rz—szmz)

Expression(Integer)

/e’l'

M
o
Al

Ch Zato| = tml oHofl E2i 25t &

) +

(22 +26mc?r) atan(

Type:

abs 32 alstol Zerste,

If the abs term is abbreviated,
oM 2-6Zm? 42 -2 m?
2(c"r2+6mc?r) atan(—————) - r rﬁﬂcz Tr+GM )Vt - 6% m?

tr2-52m2

(36) ->
(2c2r+26M) ¥ r2-62m?
GMm ’L% Z_EZMZ
22 ratan(—————)+ 1 V"t r2-62m2 -2 r

M4 r2-52m2

2+ r?-62m?

Type:
Expression(Integer)
GM’HZ_GZMZ
(37) 2c2ratan(ﬁ)+n\/c”rZ—GZMZ—czn'r
37) -> series ,6=0
2 r2-562m?
TNt PP m E m? 52 2m?3 53 Imt Sb 8 m°
+— G - + - +
>[5 2 c2r G2, 52 3c573 16 6 /3 /% 2 15105
5 7 8 3 10
5m° n e lem 35 m® x o, 128m° o E3mOn

321:10/*5\/1:”/'2 . +3551‘+"7G _2561:1”/'7\/:“/*2 g +315518"96 _512518/*9\/1:”/'2

o6
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Type: UnivariatePuiseuxSeries(Expression(Integer),G,
0)
- o M
ANEH2 0ol EmH Eol =AHLO|M, ——OIT}L ol ~AMA
— — 26m
2, 5 oMM SZe| meo|=2E, MMl 222 —-oli ol
HE E/NTHER o2 EA6iHEts T3 0| 2fguloll= DMA{Q! Hate} HIR SO adAlgre| Aet
Bioll TRl =Ct= HE& 2EoiELCE
. . . . . . . GM . .
The first term is O and the second term is an approximation, which is —-. Since this is
half of the total refraction, ie., the refraction from the touching point to infinity, the total

[
fr
2
2
lo
tu
10
m
10
e
4
B
le
TH)

refraction is % which is half of the actual measurement. This shows that even if the
gravitational refraction is analyzed by special relativity, it is only half the actual value, it is
similar to the classical result when the gravitational force is weak.

ORI oAl AUBIYTHEO| B2 5HAl= Q4CL T8 AH1| B4 ofA! 12stA| b2 HolcCt.
However, general relativity is not yet necessary. Gravitomagnetism has not been taken
into account yet.

1 2y+1 5

. = > - — S
T AN S Woll MEEloll= v X 5, X v THA v X 5, X v S AHE-SHOF ¢
Ch y 28 &2 ZZl0l= 2HE TSR S =EEIE ol el S==2 &5|ol= 2 HI=E o
om 22 MK/EIAIE 41| uHEoIth &4 5HH ZIXof| &5 gFEro| MG EICE
. . . . R S S
When applying gravitomagnetism to light, the expression = v X a; X v should be used

. 1 2y+14, -> - . . . . .
instead of S5 aT U X3y XU The vy -related term is a term derived when a moving inertial

frame is accelerated. Because there is no inertial frame mouing at the speed of light, and
light can not be accelerated, the only pure rotational terms can be applied.

x L7=r2c2 7 x co|C}. ofuH, &

| Y2 & utzt IYEcD 1HgisHH,
Gm

fc==- os>¢ o|Ct ol do
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ol

= - . o1 - GM . S
v is, of course, c. Therefore, the rotation speed of space is v =<5, X == X C.
T

At this time, assuming that the light travels along a nearly straight path of ¢ =—%... >
and the closest distance to the center is r, Since the scalar value of 7 x ¢ is cos @ X ¢ and

r re 1 r

e 00 TT 5,98

c cos?6

Theref =
= s ererore o =————
cos g Cz (C059 )2

for light to pass through the d6 section, the limit of the refraction angle of light due to
the gravitomagnetic field in very weak gravity is

GMm 3 . . . 1
re COS ¢ c=—-C0s™ ¢. Since the time is dt=;

oo ] 6== 2GM
f wdt= f ,—>C0s8do =|—=sing LTS
—7/‘5 6="7 rc
O|Ck
3|, o] £AlE2 0 FTEO|EoIM HE U FH/ o 20k ZA0|= YALE UFstn T
Holl oIS = BreFEt BISITED HFISHE oAl £olE0 TUSH ol IX THOIBoEE T
HART o|2ERF ZEBITHE OtEMLA| £4l2 FE S JAR|EE M FEHO|BELE F6h= Nl o|E
Mol Jatstoll tHeHAM = =2ro| BFTHsHL] O3 »HEHE UTH= HBk HdgsHELTH

Beside, these equations are the same as the equations found in the classical
gravitational theory, assuming that light is a particle mouing only at a constant speed
of light and that only the direction is changed by grauvity. The same formula can be obtained
if only the theory of gravitomagnetism is combined with the classical gravity theory, but
it is said there have been many controversies about the theoretical justification of finding
it with the classical gravity theory. So it is just mentioning that there is such a way.

TI SLYTHEo| IBFEF F2 SMMTolof 2|3 Hlo| BHI HAKIH T2 AR Afofl 2/t &
o] BHI WAL A UL
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In the end, the sum of the calculation of the refraction angle of light due to gravitational
redshift based on special relativity and the calculation of the refraction angle of light
due to the gravitatomagnetic effect becomes

bem
rc

o| =lof &A| 2t=grZ &Y sHHIEITE

which explains the actual obseruation value.

3. 2= CONCLUSION

Li= LHHYIHEC| o|E ™ B2 W2 &2 k2 ofjz=of i1 ¢fo == otnt g1& Ho|
Ct L= 3 o|E2| Ziodgio] 20o[1] MTtA|= O Ztalo| giZ#OoIL) L= OA MAREa E4
4 OS2 o EF olH}

=1 Mo,

=
=2

ofl TH5tOY =Lt Et2stD ME24UE 0|2 THRS MAIE
oS

will. I'm just not interested in it until the necessity of the theory is shown. I just felt
that it is sufficient with the possibilities of electromagnetism and special relativity. And
as a result of exploring the possibilities in earnest. I was able to present a simpler and
more persuasive theoretical alternative for the bases of the general relativity those the
gravitational redshift, Mercury's perihelion aduance, and the gravitational refraction of
light. Therefor, I think that the initial purpose of indirectly opposing general relativity has
been achieved.

EE AL WETH T B2 QEMITHEDL Hofl = T HEE SR UR|E, OF X it ol=
oM MIAIEt OB 2= &7 S=TtT el LEF ATHE Bre = g bs et 5440l /1= Aloll tHsHM =
o = A|F{EotoFE  2NOo|Ct JafLt, ESEE =W Ol AlgtR e L, 3 o|F 2| T HSoll T

2he =2 QF5o|E2| H2of 1 HFTEFe| A0F2 OHLIA| Tt

SHME=E OHE0| LHYTHES| X
AlEHE 229

M 3 Al-olM DR T
2] AHE2Z OIEZ TAIRIAl RO, HEMSTHE S| THY K 7Feh S82! &2 Al OHEF &
EHOICE.

Of course, over the past hundred years, more evidence consistent with general relativity
may have been accumulated, but it remains to be seen whether there is a phenomenon that
can be explained only by general relativity, which cannot be explained by the theory I have
presented in this article. However, since the starting ground of the general relativity has
now disappeared, it is necessary to re-examine whether they are the result of confirmation
bias based on its aspect of universal theory such as the epicycle. Although general relativity
has shown that it could produce the plausible figures at that time for facts that could
be inferred by other theories in the past, general relativity has not produced any new
theories based on it. And cosmology which was the most promising application of general
relativity, is also in a state of collapse.

= o
= M=

=
5=

Lt= of 23 & Foto] Ebas| UHFYTHEof| tHsto] BFEHFS 5 ol otL|d, AHEE
Ez|HalZ &ot LHATE

And, through this process, I did not simply object to the general relativity, but found a
new law of physics.

A F2olats W AMMIS MER M2 gIRIEY,
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The idea of Maxwell gravity itself is nothing neuw,

V'3 = pom
7
- 20
V Xa = T
V- =0
5 -> 1 23
VvV X = yD] + Za_t
_ 1
77 uroe
= -1.1923790733063374e9kg s?m™>
1
vpg = ::2 7

= -9.331345047580892e - 27 mkg ™}

e MAF| o2 22X Elof THEE &7
but, the correction of the Lorentz force in the gravity and electromagnetism

> _ > 127r+1, o N
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would be a new big achievement in physics to have been obtained 'incidentally’ through
the work of this article. In particular, the correction of electromagnetic force is a part that
can be tested immediately enough even with the current level of technology.

J2|n, 3 IS Foil TS 3ake| &l tHEE n&2 f 0 = o] Elof| tHEF EfFofl =20
EHo = Aaksict

And, I think that the considerations of the nature of the space experienced through
this process will be helpful in the future exploration about force.
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People are too obsessed self-proclaimed 'aduanced mathematics', and intoxicated with
'the emperor's new clothes' which is neither very beautiful nor elegant in my opinion, and
focus only on mathematical dexterity and forgetting about senses and intuitions of physics.
These are the atmosphere of theoretical physics research that has been intensifying for
the past century or at least recently. Against it, I personally very pleased about the fact
that I have shown that if the core was well choosed, it is possible to discover a new
profound aspect of nature with only basic mathematics. It's always fun to know that the

ways are various to appreciate the nature.
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L=E 1. =218 yector-arithmetic.lisp

(defpackage #:vector-arithmetic
(:nicknames :va)

(:use "COMMON-LISP")
(:shadow ".+")
(:shadow ".-")
(:shadow ".*")
(:shadow "./")

(

:shadow "xx"))
(in-package #:vector-arithmetic)
(defgeneric .+ (addendl addend2))

(defmethod .+ ((x number) (y number))
(cl:+ x y))

(defmethod .+ ((x vector) (y vector))
(map 'vectory'cl:+ x y))

(defmethod .+ ((x list) (y list))
(map 'listy'cl:+ x y))

(defgeneric .- (addendl addend2))

(defmethod .- ((x number) (y number))
(cl:- x y))

(defmethod .- ((x vector) (y vector))
(map 'vectory'cl:- x y))

(defmethod .- ((x list) (y list))
(map 'listy'cl:- x vy))

(defgeneric .» (addendl addend2))

(defmethod .+ ((x number) (y number))
(cl:* x y))

(defmethod .* ((x vector) (y vector))
(apply 'cl:+ (mapy'list 'cl:*uxuy)))

(defmethod .* ((x number) (y vector))
(map 'vectory(lambda,(z),(*uxuz))uy))

(defmethod .* ((x vector) (y number))
(map 'vectory(lambda,(z)u(*Lyuz))ux))


http://arxiv.org/abs/astro-ph/0306611
https://doi.org/10.1142/9789812810021_0009
https://en.wikipedia.org/w/index.php?title=Lorentz_transformation&oldid=1046942737
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(defgeneric ./ (addendl addend2))

(defmethod ./ ((x number) (y number))
(cl:/ x vy))

(defmethod ./ ((x number) (y vector))
(map 'vectory(lambda,(z),(/uxuz))uy))

(defmethod ./ ((x vector) (y number))
(map 'vector,(lambday(z)u(/uzuy))ux))

(defgeneric X (x y))

(defmethod X* ((x vector) (y vector))
(vector (-(x(aref x 1)(aref y 2))(«(aref x 2)(aref y 1)))
(-(«(aref x 2)(aref y 0))(«(aref x 0)(aref y 2)))
(-(«(aref x 0)(aref y 1))(*«(aref x 1)(aref y 0)))))

E 2. =208 shnullisp

(eval-when (:compile-toplevel :load-toplevel :execute)
(setq *read-default-float-format* 'double-float)
(gl:quickload "trivial-arguments"))

;;(require 'sb-introspect)

;;(ql:quickload "trivial-arguments")

;3 (gl:quickload :yacc)

;3 (qgl:quickload :lispbuilder-lexer))

;3 (eval-when (:compile-toplevel :load-toplevel :execute)

i3 (gl:quickload :lispbuilder-lexer))

1

; ; (use-package '#:yacc)

;;(char-code #\V) ;;#x221a

;3T #x03c0

;3 x #xd7

;i #xf7

(defconstant %e 2.718281828459045d0)
(defconstant %c 299792458d0) ; m / s
(defconstant %G 6.67430e-11) ; m"3 / Kg s"2
(defconstant %NO 0.933198821833744e-26) ; m/Kg
(defconstant %mp 1.67262171e-27) ; Kg
(defconstant %mn 1.67492729e-27) ; Kg
(defconstant %me 9.1093837015e-31) ; Kg
(defconstant %ee 1.602176634e-19) ; C
(defconstant %Mo 1.9885e30) ; Kg

(defconstant %GMo 1.327124e20) ; m"3/s"2
(defconstant %ly (* %c 365.25 60 60 24)) ; m
(defconstant %au 149597870700d0) ;m
(defconstant %pc (* (/ 1 (TAN (/ PI (* 60 60 180)))) %AU)) ; m
(defconstant m pi)

0
1
1
9
1
1

(defparameter *symbol-tablex
(list
+,'(:s-type op :t-op + :arg-n 2)

"-,"(:s-type op :t-op - :arg-n 2)
"x,'(:s-type op :t-op * :arg-n 2)
"x ;'(:s-type op :t-op * :arg-n 2)
"/u'(:s-type op :t-op / :arg-n 2)
"+ ,"(:s-type op :t-op / :arg-n 2)
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"< (:s-type op
'<=,"'(:s-type op
">, "(:s-type op
'>=,"(:s-type op
"=, (:s-type op
"/=,"'(:s-type op
'0-.,"'(:s-type op
"1/, (:s-type op
"Vi,"(:s-type op
"inDeg.,'(:s-type
"toDeg,,'(:s-type
"e” ' (:s-type op
"' (:s-type op
"In, " (:s-type op

:t-op < :arg-n 2)

‘t-op <= :arg-n 2)

:t-op > :arg-n 2)

:t-op >= :arg-n 2)

:t-op = :arg-n 2)

‘t-op /= :arg-n 2)
‘t-op 0- :arg-n 1)
:t-op 1/ :arg-n 1)

:t-op sqrt :arg-n 1)

op :t-op deg :arg-n 1)

op :t-op radTodeg :arg-n 1)

‘t-op exp :arg-n 1)

:t-op expt :arg-n 2)

:t-op log :arg-n 1)

'log,,'(:s-type op :t-op log :arg-n 2)))

(defun deg (x) (% pi (/ x 180)))

(defun radTodeg (x) (* 180 (/ x pi)))

(defun 1/ (x) (/ 1 x))

(defun 0- (x) (- 0 x))

(defun arg-num? (s)

(let ((n (getf (getf *symbol-tablex s) :arg-n)))
(if n n (loop for i in (arg:arglist s)
until (or (equal i ‘'&rest), (equal_ i, '&key) (equal i

"soptional),(equalyi,,'&body)) count i))))

(defun to-sym (s) (let ((op (getf (getf »symbol-table* s) :t-op))) (if op op s)))

(defun is-op? (s) (if (equal 'op.(getf (getf_*symbol-tablex s) :s-type)), 't

(if (symbolp s) (if (fboundp s) 'tynil),nil)))

(defun to-S-exp (in &optional t-stk)
(labels ((list? (x) (and (listp x) (not (equal 'quote (car_x))), (not, (equaly,' function
(car x))))))
(if (null in) (return-from to-S-exp (reverse t-stk)))
(if (is-op? (car in))
(let ((o-stk (list (pop in))))
(loop while o-stk do
(loop while (is-op? (car in)) do (push (pop in) o-stk))
(let ((arg (if (list? (car in)) (to-S-exp (pop in)) (list (pop in)))))
(loop while (< (length arg) (arg-num? (car o-stk))) do (push (pop t-stk)
arg))
(push (push (to-sym (pop o-stk)) arg) t-stk))
(if o-stk (push nil in))))
(if (list? (car in)) (push (to-S-exp (pop in)) t-stk) (push (pop in) t-stk)))
(to-S-exp in t-stk)))

(defun rmv-p (in)
(labels ((list? (x) (and (listp x) (not (equal 'quote (car_x))), (not, (equaly,'function
(car x)))))
(slist? (x) (and (list? x)(= 1 (length x))(not (is-op? (car x))))))
(loop while (slist? in) do (setq in (car in)))
(if (list? in) (map 'listy'rmv-p in) in)))

(defun add-1 (in)
(labels ((rlist? (x) (and (listp x) (< 1 (length x)) (not (is-op? (car x))))))
(if (not (rlist? in)) (return-from add-1 in))
(push 'listin)
(map 'list,'add-1 in)))

(defmacro shn (&rest in) (add-1 (rmv-p (to-S-exp in))))

(defun 1-brace (stream char)
(declare (ignore char))
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(cons 'shn,(read-delimited-list_ #\] stream_t)))
(set-macro-character #\[ #'l-brace)
(set-macro-character #\] (get-macro-character #\)))

;(shn 1 + 2),
;(shl +(1 2 3 4) % sin cos +(2 3 4))

#+(or)

"

A&l 1, 2|AEE |HI0Z §t{ 2E H|O|EF= Z|AETH

ZA 2. BlaES| ALK FEL AHo| MIEE MOE AMLoH= AET|EF oisto|ny QIpHAL
Mzel= gitt.

WAL 3. 2f gh4 gro| R B 'HLY(2lRE|IAE...)' o] B2 talct

RE& 4. ()eFo| olp Y 0dA| E2|AEO|H BE FAlo| A= MLEICH

TA 5. 214 %ro| TAB Aas 2Lt RED Q4SS AHOZ 2E 2o 2AZOZ=RE AHRCH

o 1 +(2) -> +(1 2)

Al 6. ((a)) = (a) = a OICt. atom2 giomd o] 12! B|AEE ZTE EAISHA| Sf=Ct.
o 1+ (2) =1+ 2 (o] RAal2 E4LE= ofL|Ct.)

1]

Rule 1. It is based on list and all data are list.
Rule 2. It acts as a stack-based machine that assumes that past items are stored on

the stack, and there is no operator precedence.

Rule 3. The basic form of a function and its arguments are the form of 'function-

name_(argument_list...)"'.

Rule 4. Argument terms in () are also lists, and all rules are applied recursively.
Rule 5. When arguments are less than the required minimum number of argument terms,
ey are read from the stack and filled from the left.
Ex. 1 +(2) -> +(1 2)

Rule 6. ((a))
rentheses.
Ex. 1 + (2)

(a) = a. There are no atoms, and a list of length 1 does not display

1 + 2 (This rule is not essential.)

algolHIZEolM el AIEElE TS T2 ESEAZ I 5HHao=2 MEH.,,

(1 +2 + 3+ 4) % sin( cos( 2 + 3 + 4)) : =9 m&al(infix notation)

(#(+ 1 2 3 4) (SIN(COS(+ 2 3 4)))) : PN(polish notation) Z2t= =2 (lisp)
12+ 3+ 4 + 23+ 4 + cos sin * : RPN(reverse polish notation)Zst= =1

(forth, factor, ZT&tg HIAH)

o] 1|2 2O = M-expressionZ HIGFC = stack HEEZ =I5t =|o|LCt.

=

of EIlHo= gfe] HinkZ ENISHEH MY EEL rChZab Tt
+(1 2 3 4) % sin cos +(2 3 4)
s HESS VR

If we write the following infix expression that widely used in algol family as each

expression..
(1 + 2+ 3+ 4) %= sin( cos( 2 + 3 + 4)) : infix notation
(#(+ 1 2 3 4) (SIN(CCOS(+ 2 3 4))))) : PN(polish notation) Polish notation (lisp)
12+ 3+ 4+ 23+ 4+ cos sin = : RPN (reverse polish notation) Reverse Polish

notation (forth, factor, scientific calculator) etc.

This notation is basically based on the M-expression that introduces the concept of

stack.

to

If we express the previous calculation in this notation, the most standard is:
+(1 2 3 4) * sin cos +(2 3 4)
An expression that emphasizes simplicity and readability.

(12 3 4)+ (2 3 4)+ cos sin = : ()2 =28k RPNZ O] E|EH1} tHEEE okl =olIrt,
: A RPN with () shows abbreviation-ability equivalent
this notation.
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U EHAD HIRE BRE 240 ATH

BOF OfLIEF MEE EHAZ CHE 1 EHA st =
Sreofl TP LalS 2OAM HImEHE

In addition, this new notation can be written similarly to other notations.
Comparing the same formulas at once...

+(1 2 3 4) % sin cos +(2 3 4) : PR EMHQl= A E A The most distinctive
new expression

(1 + 2+ 3+ 4) % sin(cos(2 + 3 + 4)) ¢ infix & Al EFHAOME 4£%iglol 22 2lOl
same meaning without modification in infix & new expression

1+ 2 + 3 + 4 % sin cos(2 + 3 + 4) © 2le] RAl 6ofl oJEk Z¥ =09k, Parenthesis
abbreviations by Rule 6 above.

(x (+ 12 3 4) (SIN (€CoS (+ 2 3 4)))) : PN

x( +(1 2 3 4) sin( cos( +(2 3 4)))) . Z|CHEF HIREF A =34l new expression that
is as similar as possible

*( +(1 23 4) sin cos +(2 3 4)) . HAl 6of| 2|8t 2t Z=9F Parenthesis abbreviations
by Rule 6

(shn (1123 -3 4 %x)+)

12+ 3+ 4+ 23+ 4 + cos sin = : RPN

ret

12+0)3+0) 4 +() 23 +() 4 +() cos() sin() =() : Al Ed2lo] RPNZo|| THSHAMEF HIRXSHHI
E@stmd ofabk of HUoiZITt.

nilMZE utE FotHE == HHESHH &4 UATE. The new expression will be slightly longer
only when it is for the similarly expression of RPN form. It can be little more concise

by specifying the nil symbol separately.

SkLte| EH gralo] Al N LEifl 2E 24! EH Fralo] EREZ OHZ utetdse Atk S8t
=2|Mo = TEHH

-||’\E| _/'\_ OI
F=olct.

The three advantages of this notation are the flexibility that one notation can follow
the characteristics of all known formula notations as it is, and the ability to write
formulas in the most concise way while being logically and clearly described.

BAME WY S S22 4 ATHS MTHAI 30| o £ EX ol

(shn +(1 2 3) 456 sin «(2 + 32 3) 2 (2 3) 2 = 3 sin 30)
(lpn (12 3)+ 456 (23 +23)x sin 2 (2 3) 2 3 * 30 sin)

((+ 123) 456 (SIN (x (+23)23))2(23) (+23) (SIN 30))

(1 +2+ 3456 sin((2 + 3)x 2 % 3)2(23)2 * 3 sin 30)

(+(123) 456 sin *(2 + 323)2(23)2 * 3 sin 30)
(LIST (+ 12 3) 456 (SIN (*x (+ 2 3) 2 3)) 2 (LIST 2 3) (* 2 3) (SIN 30))
(6 456 -0.9880316 2 (2 3) 6 -0.9880316)
+(123) 456 sin (2 + 323)2 (23)2 * 3 sin 30
(+(123) 456 sin (2 +323)2(23(123))2 3 sin 30)
(list (+ 12 3) 456 (sin (* (+ 2 3) 2 3)) 2 "(2.3,(1243))u(*,20,3)(siny30))
[ 1+2+3, 4, 5, 6, sin((2+3)%2%3), 2, [2, 3, [1, 2, 311, 2+3, sin(30)]
[1+2+3,4,5,6,np.sin((2+3)%2%3),2,[2,3,[1,2,311,2%3,np.sin(30)]

['+,'list 'singreducegmapy,'(1 2 3 4 5 6)]
[loop(for i from 1 to 100 sum i * i)]

(defmacro defuns (n X srest body) (cons
"defuny(consn,(cons (if (listpux)uxu(listx))ybody))))

[defuns (test x x + 1 sin ())]

(defmacro lam (x b &rest c) (let ((y (if (listp x) x (list x)))) “((lambda ,y ,b),ac)))

[lam ((x y) progl( (sin x + y) (print x) (print y)) 2 3)]

[lam (x if(listp x "+oapplyoxyL2ox0™020)u' (12 3 4))]

n

== 3 =13 gsimm.lisp
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(load "vector-arithmetic.lisp")
(in-package :va)
(load "shnvi.lisp")

(defconstant minute 60d0)
(defconstant hour [ minute * 60])
(defconstant day [ hour = 24])
(defconstant year [ day * 365.2422])
(defconstant Ov #(0.0d0 0.0d0 0.0d0))

(defstruct pobj m r v a)
(defstruct tpsy t psy)

(defparameter *p-data=

(list :Mercury (list :m 3.302d23 :ap 6.9817079d10 :e 0.20563069)
:Venus (list :m 4.8685d24 :ap 1.08941849d11 :e 0.00677323)
:Earth (list :m 5.9736d24 :ap 1.52097701d11 :e 0.016710219)
:Mars (list :m 6.4171d23 :ap 2.492d11 :e 0.094)
:Jupiter (list :m 1.8986d27 :ap 8.165208d11 :e 0.048775)
:Saturn (list :m 5.6846d26 :ap 1.503983449d12 :e 0.05415060)
:Uranus (list :m 8.6832d25 :ap 3.006389405d12 :e 0.04716771)
:Neptune (list :m 1.0243d26 :ap 4.536874325d12 :e 0.00858587)))

(defparameter =ts* 0d0)
(defvar df-r)
(defvar xseed=)

;(defun v.v (z) (reduce #'cl:+ (mapy'vector (lambda(x) (* x x)) z)))

;(defun v.v (z) (let ((a (aref z 0)) (b (aref z 1)) (c (aref z 2))) (+ (* a a)(x b
b)(* ¢ ¢))))

(defun v.v (z) (apply '+ (mapy'list (lambda(x) (* x x)) z)))

(defun calc-e (ap ec)
[sqrt(*(1 - ec %G %Mo) / ap)l)

(defun 24pi3.. (ap ec)
[#(6 pi %G %Mo) / =(ap %c ~ 2 1 - ec)])

(defun init-seed (name ec)
(let ((ra (getf (getf xp-data* name) :ap)))
(setq *seed*
(make-tpsy
:t 0do
:psy (list (make-pobj :m %Mo :r Ov :v Ov :a Ov)
(make-pobj :m 1 :r (vector ra 0d0 0d0) :v (vector 0d0 (calc-e
ra ec) 0d0) :a 0v))))))

(defun initparameters (dt name)
(setq »ts* dt
df-r [getf (getf (»p-data* name) :ap) ™ 21))

(defun next-d (idt)
(labels ((cp (x) (make-pobj :m (pobj-m x) :r (pobj-r x) :v (pobj-v x) :a 0v)))
(let* ((ndt (make-tpsy :t 0 :psy (mapcar #'cp_(tpsy-psy,idt))))
(i (car (tpsy-psy ndt))) (j (cadr (tpsy-psy ndt)))
(dr [pobj-r i .- pobj-r jl) (ag [dr v.v dr ./ * 1.5 .* %G .* pobj-m i])
(br [v.v pobj-r cadr tpsy-psy ndt]) (nts [*tsx br / df-r = ~ 0.75]))
(setf (tpsy-t ndt) (+ (tpsy-t idt) nts))
(setf (pobj-a j) [ag pobj-v j X* ag Xx pobj-v j .* 1.5 %c .+ ./ ~ 2.0])
(setf (pobj-r j) [pobj-r j pobj-v j .+ .* nts 0.5 .* pobj-a j nts .+ .x " 2])
(setf (pobj-v j) [pobj-v j pobj-a j .+ .* nts 1)
ndt)))
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(defun next-dn (idt)
(labels ((cp (x) (make-pobj :m (pobj-m x) :r (pobj-r x) :v (pobj-v x) :a 0v)))
(let* ((ndt (make-tpsy :t O :psy (mapcar #'cp,(tpsy-psyyidt))))

(i (car (tpsy-psy ndt))) (j (cadr (tpsy-psy ndt)))
(dr [pobj-r i .- pobj-r j1) (ag [dr v.v dr ./ * 1.5 .+« %G .* pobj-m i])
(br [v.v pobj-r cadr tpsy-psy ndt]) (nts [*tsx br / df-r = * 0.75]1))

(setf (tpsy-t ndt) (+ (tpsy-t idt) nts))

(setf (pobj-a j) ag)

(setf (pobj-r j) [pobj-r j pobj-v j .+ . nts 0.5 .* pobj-a j nts .+ .x " 2])

(setf (pobj-v j) [pobj-v j pobj-a j .+ .* nts 1)

ndt)))

(defun sim-wn (dtime sptime tstime planet ec outfile)
(initparameters dtime planet)
(init-seed planet ec)
(let (sdata (nxtt sptime) (xin xseed+*))
(setq sdata
(loop while (< nxtt tstime)
do (loop for x = xin then (next-dn x)
while (< (tpsy-t x) nxtt) finally (setq xin x nxtt [nxtt + sptimel))
collect xin))
(push *seed* sdata)
(with-open-file
(stream outfile
direction :output ; opens for output
if-exists :supersede ;roverwrite ; replace existing file
if-does-not-exist :create)
(format stream "set_ title \"\"~%")
(format stream "ploty'-'utitley''ulw 3 withylines~%")
(loop for i in sdata do
(let ((x (pobj-r (cadr (tpsy-psy i)))))
(format stream "~A, ~A~%" (aref x 0) (aref x 1))))
(close stream))))

(defun sim-w (dtime sptime tstime planet ec outfile)
(initparameters dtime planet)
(init-seed planet ec)
(let (sdata (nxtt sptime) (xin xseed+*))
(setq sdata
(loop while (< nxtt tstime)
do (loop for x = xin then (next-d x)
while (< (tpsy-t x) nxtt) finally (setq xin x nxtt [nxtt + sptime]))
collect xin))
(push *seed* sdata)
(with-open-file
(stream outfile
direction :output ; opens for output
if-exists :supersede ; coverwrite ; replace existing file
if-does-not-exist :create)
(format stream "set_ title \"\"~%")
(format stream "plot,'-'ytitley'',lw 3 with,lines~%")
(loop for i in sdata do
(let ((x (pobj-r (cadr (tpsy-psy 1)))))
(format stream "~A, ~A~%" (aref x 0) (aref x 1))))
(close stream))))

(defun sim-th (dtime el planet ec)
(initparameters dtime planet)
(init-seed planet ec)
(setq el [el * getf(getf(xp-data* planet) :ap)l)
(let (sdata rdata)
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(setq sdata
(loop for x = xseedx then (next-d x)
while (< el
(let ((rx (aref (pobj-r (cadr (tpsy-psy x))) 0))
(ry (aref (pobj-r (cadr (tpsy-psy x))) 1)))
[sqrt +(rx *~ 2 ry ~ 2)1))
finally (return x)))
(setq sdata
(loop for x = sdata then (next-d x)
while (> el
(let ((rx (aref (pobj-r (cadr (tpsy-psy x))) 0))
(ry (aref (pobj-r (cadr (tpsy-psy x))) 1)))
[sqrt +(rx * 2 ry ~ 2)1))
finally (return x)))
(setq rdata
(loop for x = sdata then (next-d x)
while (< el
(let ((rx (aref (pobj-r (cadr (tpsy-psy x))) 0))
(ry (aref (pobj-r (cadr (tpsy-psy x))) 1)))
[sqrt +(rx ~ 2 ry ~ 2)1))
collect (pobj-r (cadr (tpsy-psy x)))))
(setq rdata (reduce #'.+_rdata))
(format T "24pi.. is ~d~%" (24pi3.. (getf (getf xp-data* planet) :ap) ec))
(format T "simul_result is ~d~%~%" [atan(aref(rdata 1) / aref(rdata 0))])))
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