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Introduction

According to the free encyclopedia Wikipedia, the Titius-Bode law is considered to be a mathematical
coincidence rather than the "exact" law, because it has not yet been proved physically. However,
considering the disturbance reparation and stability of the asteroid belt orbit, there must be some
underlying logical necessity. Here 1 demonstrate the Titius-Bode law by using the Kerr-Newman
solution of the general relativity theory and apply its solution method to Saturn’s rings and Fine-Ring.
The following is an outline of the solution method. The results and detailed analyses process Japanese.

As the precondition of this analysis, space, the analysis object, is far enough from the giant mass

center core and the general polar coordinates system can be applied.

I follow the metric equation of the Kerr-Newman solution, since it contains the three elements of the

mass, the rotation and the electrical charge of the center core.

The energy equation “E” can be examined from the Lorentz transformation factor y of the Special

relativity and T of the Kerr-Newman solution of the General theory of relativity, which is the same

kind of ¥ .Energy- momentum tensor of planets and dark matter are neglected. So this solution is not

applied to galaxy but to planets system. I find that ¢ is minimized at 6 =z /2 when I partially

differentiate 2 ¢ (=1-1/E?) by the angle 6 . Hereafter, I perform the calculation of an equatorial

plane of the rotating center core.

I apply the variational principle to the Kerr-Newman solution when the rotating speed of which is

slow and obtain the time component.

I obtain the angular momentum equivalent “J” since dR = 0 at the apsis distance R.

Since R is the function of € and ], I partially differentiate R by € and then substitute ]J. Here, a new

Space Fantasy differential equation is obtained.

I calculate the relation between r and € where they become minimum energy values, using the SF

differential equation when itis de/dR = 0

The constant of integration of the approximate solution of the variable converted SF differential

equation is subjected to the Maclaurin series expansion. It agrees well with the Titius-Bode law.

If the center core has the fast rotating speed, I invert the factor discriminant sign* of the SF

differential equation and solve it. Here, “Saturn rings / filament orbit equation” is obtained. Using

the secondary order of SF differential equation, the degree (r) of the equation of rings shows that

there are maximum 31 Saturn rings as energy stable orbits.

If the factor discriminant is 0, the radius of Fine-Ring is obtained.

If the center core has no rotation, the orbits exist inside the maximum seven X n cycle difference

ellipsoidal bodies .

If the center core has neither the rotation nor the electrical charge, the orbits exist inside the

maximum three ellipsoidal bodies.
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=R + 2mlog(R? — 4mR + 4m? + 2e?) +
g JZe

RdR
(R? — 4mR + 4m? 4 2e2)?

3 —4mR + 8m? + 4e? —4m (1 + 2N)
~ (16m? + 8e% — 16m2)(R2 — 4mR + 4m? + 2e2) 16m?2 + 8e2 — 16m? 2\ 2e

_ mR — 2m? — e? mm(1+ 2N)
~ " 2e2(R? — 4mR + 4m? + 2e?) 4/2e3

f R%dR _ (16m* — 8m? — 4e®)R — 4m(4m? + 2e?)
(R?Z — 4mR + 4m? + 2e2)2 (16m2 + 8e2 — 16m2)(R? — 4mR + 4m? + 2e?)

N 8m? + 4e? (1 + 2N)
16m? + 8e2 — 16m?  24/2e

_ (2m? —e*)R —2m(2m? +e*) (2m* +e?)m(1 + 2N)
" 2e2(R2 — 4mR + 4m? + 2e2) 423
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4m3m(1 + 2N
erdexdx= 2m2m2+262)+—( )—mR
V2e

m(2m? + e?)n(1 + 2N)

—2m? log(R==4mR+ 4m? + 2e?) —
V2e

8m?(2m? + e?)(mR — 2m? + e?) “8mi(2m? + e*)n(1 + 2N)
2e2(R? — 4mR + 4m? + 2e?) 4+/2e3

2m(4m? — e?){(2m? — e?)R — 2m(2m? + e?)} N 2m(@m? — e?)(2m? + e?)n(1 + 2N)
2e2(R? — 4mR + 4m? + 2e?) 4+[2e3

m2m? + e?)mr(1 +2N) m(2m? + e?)n(1 + 2N)
+ —
V2e 2v/2e
N (—20m3e? 4 2me*)R + 4m2(Bm* + 8m2e? + 2e* — Bm* — 2m2e? + e*)
2e%2(R? — 4mR + 4m? + 2e?)

= —mR

_ (=R*+ 4mR — 14m? — e*)mR + 6m*(2m? + e?) N m(2m? + e?)m(1 + 2N)
B R2 — 4mR + 4m? + 2¢? 2\/2e

e-edeR=erdeRdR+1<

R4~
" RZ_4mR + 2¢2 + 4m?

=erdeRdR+K

R? — 4mR + 4m? + 2e?
€= 3 UQedeRdR+K

TN B NOHIEZRD DT ¢ &% R TRIKTT 5.
de/OR =0, ZHAUIMHS RN OBEICELN TS, DFED

2(r? —6mr +4e”> +8m?)  m(-r? +8mr — 4e® — 12m?)
r(r2 — 4mr + 2e2 + 4m?) &= r2(r2 — 4mr + 2e2 + 4m2)

_ m(=r?+8mr — 4e? — 12m?)
&= 2r(r? — 6mr + 4e? + 8m?2)

r? —4mr +12e? +4m?>  m(—r® + 8mr — 4e? — 12m?)
r4 ~ 2r(r? — 6mr + 4e? + 8m2)

P> THIMZEDRITHATH 2D EMK X

3 mr3(—r? + 8mr — 12m? — 4e?)

T 2(r?2 — 6mr 4+ 8m2 + 4e2)(r?2 — 4mr + 4m? + 12e2)

£=UQedeTdr+K

K —erderdr

3 mr3(—r? + 8mr — 12m? — 4e?)
"~ 2(r?2 — 6mr + 8m2 + 4e2)(r2 — 4mr + 4m? + 12e2)

N (r? — 4mr + 14m? + e?)mr — 6m?(2m? + e?) B m(2m? +e?)m(1 + 2N)
2 — 4mr + 4m? + 2e2 2\/2e
r3(—r? + 8mr — 12m? — 4e?)(r? — 4mr + 4m? + 2e?)
+2r(r? — 4mr + 14m? + e?)(r? — 6mr + 8m? + 4e?)(r? — 4mr + 4m? + 12e?)
2K —12m(2m? + e?)(r? — 6mr + 8m? + 4e?)(r? — 4mr + 4m? + 12e?)

m (r? — 6mr + 8m? + 4e?)(r? — 4mr + 4m? + 12e?)(r? — 4mr + 4m? + 2e?)
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2m? + e»)n(1 + 2N)
_ .
2m? + e»)m(1 + 2N;)
_ =
KiZHE@BThoDT, BEHEL N, n LT, N-Ny=n—-1&75,
r3 (—1? 4+ 8mr — 12m? — 4e?) (12 — 4mr + 4m? + 2¢?)
+2r(r? — 4mr + 14m? + €?)(r? — 6mr + 8m? + 4e*)(r? — 4mr + 4m? + 12¢€?)
—12m(2m? + e?)(r? — 6mr + 8m? + 4e?)(r? — 4mr + 4m? + 12¢€?)

(r? — 6mr + 8m? + 4e?)(r? — 4mr + 4m? + 12e?)(r? — 4mr + 4m? + 2¢€?)

2., .2 _
=F_\/§(2m +e)yn(n—-1) (n FEIE)

e

£, BERIOLERIT (5 y, 2z) BEIET x2/a® +y2/b? +2%/c?=1 L£&Eh?b, LiRO%E
AL 0=n/2 & LIABEREOE 1 i E R LT DITTERVN, ZOEBELFAELT, &6
WZr/2BENT DL HE 2T b, &6 n/2BET 5 EH 30 FREANH TS LT,
(x, y, z) ¥EERIE DO FH XTS5,

FIZEXT r=n, &322 LICLo TR OND, EXT =0 —iK -t Tho BRI
n (Z%) OOt n AfERO 1 ZEATH L0 T, BEHRBRERICEVDTIEIRILE—E/]
THHIRK 4Ex AHE n OBHKELFLEL. TOMEEKENITIENR DL Z L1225,

(r OEFEEIR - v~ F AR - HIR, POBEDOEOLAIZL > T, BEOr O7 7 ZRITWH, )
B, REORERSAICEDS § A a=0 & L72Z ETHB L TWD 0T, BEOEE 7 HIEuE

W_%ﬁéﬂl& L;‘OQI/\

6-2 TanLYYILIKREDERESR
RIROBNIC 2> T DL 720, AHRZFICHMALL T, a=0, e=0 OHAE. DED 2L
YLV NRFZEIZE51T % Space Fantasy 0 ARl & Z OfRIZIRD L o IckSh D,

de
a—RRZ(RZ — 4mR + 4m?) = m(—R? + 8mR — 12m?) + ¢ - 2R(—R? + 6mR — 8m?)
de 2(R—4m)  —m(R—6m)

EEETE D,

R TRER—2m) °~ R2R—2zm)
—m(R3*—6mR? + 24m?R — 24m3) (R —2m)*K
&= R4 + R4
TRLF—RK W NOIPEZRD D720 ¢ 2 R TRIKST D, 0¢/o0R=0 X0, £7=. BHTE
¥} K ITRICHBETHDLDT

2K 13 —12mr? 4+ 72m?r —96m® 1 —12mr? + 72m*r; — 96m®
m (r—2m)(r — 4m) B (r; —2m)(r; —4m)

13 —12mry? + 72m?r; — 96m3
F=- ! ! LiEL &
(ry —2m)(ry — 4m)

—12mr? + 72m?r — 96m3 3
(r—2m)(r —4m)
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EXF= =K N TH S H - UT HREREECE 2 3 O0ZHATH Y, 0 OEMEDOBE
KoT6 + 1 DELELFERRITHKIEICR DT, ITRILF—BNTHARK2EDEREAFEL.
ZOFEREMNICHIER H D Z L2/ D,

(7% BEHHE

AT F TIET R X —LE R FEMIELEIC DWW TRHRET L TE 720, AR TIET R X —MICRIERLE
TIE7RVEER 72 B HfuE, BARF L L TCATHEED X S 72 BRELEIC O WTRET 2,
ZOHHEE LT, TOEEITHIRTRS BREAFELARIND L ORIEKRLET S,

1.3 250 FERIC X 2R RIAST ) 12X - T, HOMEEDERERS B WG A OIS — « =2 —~ U fif %
FAT— T 770V aFRAUTANDZET, ROLHICRTZENTE,

d 2 2 dt 2 d
e [ il -4 (C—) ~%(2m-<)sin%0 (_(p) =0
ds p p?/\ds/ p p ds
. d do dp\* 2a e? cdty (do
VAN 2 — .
0 %53 75 [p (ds)] p?sing - COSB(dS) ’ (Zm p)sm@ cos@(d )(ds)

@ F5Y % [pzsinze (i—f) +%<2m _ ?) (Cddst)] _
Ref Ry 2803 5 &
(1 - ) (G- m - s () =
o Ry ERST D &
p?sin?6 <C;—(5> + %<2m - %2> (%) =h
ZAUT LY
a_(@) _so-2m+G)va(G-m)

dc (%) - [ 34 Ja (Zm—%)] sin?6

F72, N2z2x A F—FEADEAN] Itko T,

kﬁ‘éo

] =

IS

2mp +e* p%+a®cos?d  (dp 4O\
o ) cdi) - ()
€ pz + a?cos?6 pZ +a?+ 2mp + 22 <Cdt) (,0 + a?cos 0) T

(0% + a?) sin? 6 (2mp+e?)a?sin*o (d(p)z 2(2mp + e?)a sin?6 (d(p)
prrasm p? + a?cos? 0 cdt p? + a®cos?6 cdt
LR D cdt ZIEETH &

(dp)? + (p% + a? + 2mp + e?)(dB)? =

[p* +Ja2mp - esin?0 ")
2¢(p2 202 2 2
[2£(p* + a®cos®6) + 2mp + e ]<](p2—2mp+ez)—a(2mp—€2)

r

(do)?

[p* + Ja(2mp — e?)] sin? 6 ) " p?+a?+2mp + e?

< .
2a(2 2 2
+2a(2mp + e?) sin 9< (07 T aZcos?0)?

J(p? —2mp + €%) — a(2mp — e?)
—(p? + a?)(p? + a?cos?0) sin’0 — (2mp + e?)a? sin*H

~ J/
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LRI 2A—FTHLDT, 0 IRA—HFTET,
(Jp —2am)? [(dp)* + (pd6)?]
= [2&(2am] sin%0 + p3)? + p3(— J?p sin?0 + 8am] sin?0 + 2mp?)](dg)?

ZITIHORA—HFTHDLDT e? ITHNRVONRERTH D,

B, 6=n/2,a=0 LT HERKERY, ZHIFT T T — - =a— N HMAELEOS HF R
SRR

J?(dp)? = [2ep*—]* +2mp ] p*(dop)®
KR EEZE2 DL, KBEASFOHERENICEL>T a ZMAELTEY ., FLHEOELNICE ST
TREEANE S ATV D, HIEKS FERICE M OBRIK TR ARERPBES ATWVD, N LEREFORER
BEZZ D6, HEKR EAFEERE L TIRZ 2 0ERH D, €2 C MEKEM/INESDOESIKE LT
Ex . 3O EIE DRI WA AT O o 3 OFEIE DA AT M EATERE L TR Y | [EHEITRVY,
T SRR A

BER DU A FENE & U T P22 0D JFERE (x,y, z) (A,u,v)

BERDJFE R & gL LI UNE R OEE  (8,9,0) (x,a,B)

UG A FEUE b U T2 REZE O JERE (X,Y, Z) (p, 8, 9)
B EEFEOFABMRITRD L 91272 %,

x=&+X Asin ucos v = p sin B cos ¢+ x sin a cos f3

y=n+Y Asinusiny = psin @ sin ¢+ x sina sin 8

z=(+7 Acosu = pcos@+ xcosa

EXnS A,u,v), (x,a,B) ZH-T (p, 6, @) FEKT,
p? = (/lcosu - xcosa)2+(/lsinusinv - xsinasin8)2+(lsinucosv - xsin(xcosﬁ)2
= A2 4+ xz — 24 [cosacosu +sina sinuy cos(f — v) ]

(7 )
COS i — 7 COS
cos?0 = 5

p

2
(?Lsinusinv — xsina sinB)

sin®p = >
pz—(lcos,u - xcosa)
WIZ p?, cos?, sinp O AEMS L Tdp, db, de)Zz=H LT, 0 %A —% D H HiuE#Ms FERICR
AL, HEROBUMAREdEdndl = sina dx da d BIZOWTHINT 5 2 Lz b8, TRk oo
AT A HED H Z EITXNEETH D L D T,

$8F F & H

T AT 4 T A - AT {ERNZ 250 AR A Sz, BURE CHEIRGE R TE R WD, Ih
XN e R TIE A SBRIZE W HI B XN ER L 7o o TS, LaL, FHFIFASAIR LT
NEIZ X »T ZOEAEZWDTIEHAL [KTH%2 5 0FEDOHEMLS ] LEbic, TREDOU VIR EK
31 &% Z & %R U Space Fantasy 53 TFEANGWBLFANZE E H LT,

TAYaBZ A TRARO— =a—< RO TCI. 7T v 7 A— BT (no-hair theorem)
IZBWT, TRTOBLENRT T v 7 Bm—E, W, fEEE - H& - B0 3 DOWELED
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https://ja.wikipedia.org/wiki/%E3%83%96%E3%83%A9%E3%83%83%E3%82%AF%E3%83%9B%E3%83%BC%E3%83%AB%E8%84%B1%E6%AF%9B%E5%AE%9A%E7%90%86

RO — s ma—<w T Ty IR VICELELS EEZONTWD, F, (T4 vay A

<7 A7 2 VR TOUITRETIRIL, I—  =a—<URICROND ] EWVWH 7T v 7 h—/LHE
— P (uniqueness theorem) HAF{ET D, (ZHEEEF10)
DX AIEHTIE, A LTIV TZE LI ERH TH LN — » =2 —~ U REFM LT

WHDT, AL TV FEENEBRSRIICHEA TE 20,

AFFENT T AEOBEELRXIIROEY TH 5,

WRIT, A LT DR E LI ERIRD T — « = 2 —~< URITHEND . KBR D725 T FH DR E
FONY o 7RI T E D BBy FRATH D, LavL, My FRROEEIIZ5S 5,

6 = 21 IFHUE & DR OEERFIZE DD LD TH D,

de
EER%R2—4mR+ZCR+4mH

= mR?(—R? + 8mR — 4CR — 12m?) + £ - 2R3(—R? + 6mR — 4CR — 8m?)
+2am(2R? + 2mR — CR — 12m?*)8,/R(2¢R + 2m + ()
+&:4aR(3mR — 2CR — 6m? + 7Cm)8,/R(2€R + 2m + C) C =e?/R (R 2ryorder)
AT, B TRAD 1O =R F—LETUFETH Y . KEBGREZEOHLREF | BEK 4000
RSN TVDIRIEED S LEEXBEOLZITHATE S, L, POLOEICHIESN-EHED
FOCELELSALERRE - Vo 713b &b &M TRAOHGITH S,

£=1

4amn(n—1) ] N 30adm?E*nN,
V2E* — 4a?m?

N w

30aém?E*nN,
B 3
2

r1[2E* — 4a?m?] r1[2E* — 4a?m?]

AU, M RO O XV F—ZELPRTHY . LRV VIR ERY VT DRI
T KBRANDY L TEO S BREY T ROELATHMTED, VU IR K3LE DD,

Qr2 (Pr’—Q[F(1—A)r? —2E*])? —4a’>m?P (2Qr*+5P)? =0
FUME R D 3 BREFDFANHES T AT 56 A—RXT 742 VU TEBNERIND,

9aém?

"= 2V2(E? — VZasm)
BROPLEZEIZED 5 =3 F—mICLE TIERWE BuE O FRTRO L 512725,

(Jp —2am)? [(dp)? + (pd6)?]

= [2&(2am] sin%0 + p3)? + p3(— J?p sin0 + 8am] sin?0 + 2mp?)](dp)?

F 72, Space Fantasy 70 T2 2 IR A— & # W TR R R FEERE RE O LEEN DL O H -
I A OSEREE T, BERRIRRANC D E OB EER m, FHAER a, EMEE el TRO LI I
BHINDL (m=0),

ek, ZHUTIMERRE R DYA Space Fantasy 7 HFEROIEEMETH Y | a OFHRFRIBE 2%
JET 5 L RERAINICHEERR R R IIMITERR L B2 b,

a#0 e*+2e*m?—-2a’m?<0 3 PEZEAOM Bl ROV )

a#+0 e*+2e?m?—2a?m?>0 JEHE SF 7 4 7 4 7 A (B K5 REE) } HEEAS DS
a=0 e#0 FEWfEOEMZER x r7 ZHEAXOMR

a=0 e=0 r3 ZIHA DR } FEER R R
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https://ja.wikipedia.org/wiki/%E3%83%96%E3%83%A9%E3%83%83%E3%82%AF%E3%83%9B%E3%83%BC%E3%83%AB%E5%94%AF%E4%B8%80%E6%80%A7%E5%AE%9A%E7%90%86
https://ja.wikipedia.org/wiki/%E3%83%96%E3%83%A9%E3%83%83%E3%82%AF%E3%83%9B%E3%83%BC%E3%83%AB%E5%94%AF%E4%B8%80%E6%80%A7%E5%AE%9A%E7%90%86

AT PO EEDOREXERICEAINS OO, [Al#ET 5 UM R ICITV L DS D22
TARETH DT, X —7IEOT X)X —EBET VL2 E BT REFNRICEF T 220,

(5] fEbTig & ShiEfn

ZIVE TR AR NILE 2 R E T D 72 DI, Bl O R A BIREIZ 35 Space Fantasy 4 2
(EEEFE m, FiRE e, EMER e x AT EZHEIH L, VIEBEBOMITIREZSD X 518D,
Ll ZOFECE L THIEMICHE 2554 2 55N H 5, SF My iR a2 84 28I #ul
R RITT=ARNF —e & AEBEAY OB R=R(E ) THY. R% e TR LT,

—J. R=R()]) "5 J=)(R &) BDHHDT, BRINZZ D J%& ¢ TR T 5 & 0=H(R & dR/ds)
5, ZNDD I — R NJLE X 0=H(R, &min, 1/0) Tb %,

F£72. 0=H(R & dR/de) % & TH/T % LRI TER K= J(R, £min) (TR D

O=H(R, €min, 1/0) & K=J(R €min) 10 emn @ HET DL RE K DERANTHND,

LML E, ZOXFRAREX OIS 808 OREITH 0 #v, Eio, TR 1077 « 7
A4 T A - R—=TAHDON )R TR Y 7T OMGEHERD 5 DIk LT, N¥RAREXOMEOME LD
Y E D, BUEMR &SRR OB OEWITS 2 OUINEAM N R D720 Th 5, FEARVIHEM
TIIMUNEE BT D 2 LTI T, —F, ZEERIER Ui Ao e 5 . b
HOKRE BB IR S ECOMNEEK CTHHD T, BBHERZE AT ETFSERZL TN,
E. BAERRED BARIZRER & LT,

3 4am + RS\/R(2eR + 2m + C)

" R2(R—2m+C) —a(2m — C)6\JR(2¢R + 2m + C)
XoT HEHEH K

3 4am + RS\/R(2eR + 2m + C)

" R2(R—2m+C) — a(2m — C)6/R(2¢R + 2m + C)
EleD, ZTOK IZETOHEICOWTIETHDL DT, MOERK 2FVK= J(R &p) 1T==2—
N > D50 £ SEE) B Y OLRAFRINC M7 5 7220,

EFel= = VP TN b
0:11m<3—;—> 0) {% 4am + R8\/R(2eR + 2m + () )
RZ(R—2m+C) —a(2m — C)8/R(2eR + 2m + C)
FROESES & =RV —H NE % BN S CEERICRES Z 21k D,

J

R? §=+1 C=e?/R

RZ

(2E] =BG s) W5 3RROEY - ik

DO dE@r, s)=0 ERS) =K TRLFX—N—EK ThHHHE
®@ dE= 0FE(r,s)/0r-dr +0E(, s)/0s-ds =0 dr/ds=—0E(r, s)/0s /E(r, s)/0r
R=R(S, K) TRJL RSN 0 (FRfE) T & D e

® 0F(, s)/0r=0 0FE(r,s)/0s=0 O (R S) TRV F =R TH DRA b ERE
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-
WA EDD LB ATEN LK EROHIZE N T KGR OKREZ 201749 A HAKLHES %
FAES (PR ALRERT) CTRETEEZ L2 BBRSE D,
BRI B R O FF RN 2 7 ST ALK TR sl e 8. oL 23 [
BENBEZ, FFEDTER & BB DT RO KPR B AR E R R T RO U BR = (2, 3 7 Rk
DAZERE T « KB DAL EANELBITT 5 W, A FOMEERI S C b > 7o 1 B AR A
(%) KRG —H BB, Fre s F—MEHORHTEE TH b 0 BHTb 2 IMAIRFTHHEES fLSF Do
TEPEZE (BF) 1 BT BB 12, 38 KO D 3 KPEE A MR RIS NG L EBSIER CHRIKEZ B/ E Lz
RILIE « 7 I OWHIZ, £ L Tr T RBCHERTHE K#EMNO GL2 5IEHTHESEOREIITL D
B ORF b A2 AESIR VA D #E - B OmBlc, NMEO#HBEEZRDTLOTH S, ABITARYIC
AVEES Z8VWET, & HHROAL - MHEAEDREEZETHY 3L 912, H - & - BIRH - Hulg/s
EDRFMED T T, A& DIZdiZ ZRLET D,
Blteha, 7474 VA« AR—TEAIND 250 -, —BAERHEERR S 100 4F, — - =2 —~< UfiF
D 50 A, FEEICHRWT —~ « BUWEE - BUWEER] - ERLVWAESE - XU XY OBAIEICE
FAL. “ SF (Sayuri Fumitaka) 7 OEZONATE LS, ZOFHTERARGFIETH D HE Fine
Ring 47 7 A4 7RO & UL CHFEZEE BT £,

EERE
NI e
- JUNET) (BK) B B R E
- JUNET) (BK) FiEBI R E
- (W)= L — W MBASHEINER R R (RO B EME: 8 4F)
< JUNET (BK) K ITEBRIFT R
- JUEBPEREMWR) BRECEDHTHL R
- JUBEZERR) BREHOB (B SR )
« BEFH %I republican EHH A « FHEEHE
B EEF]
- BT R R
- BB IRIE (BR)  RFE ZE0T
- KNRA T3 ERM 2 TUN ST
- A - REL - L
- BEHEDSTEHBA - BEELE

SEEH

(1) EHEEFARMER - JIAEEW, AR HOoER  (p103)

(2) ftrFiiam « EEEREN, REMEKHS A% (pl6)

(3) AHXFR « HSZHIRRER, FINEE  (p117)

(4) —MFERPERGR AR RET Y > s =T 2 —vay, T RUAVETAT— -
Valy T« T—FHRNVKKAT—F PEHER (p272)

40
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(6) H—=TT v 7 R— DR ISTHREN, Sy bA=—3F HJIRER  (p64)
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2018 FE-HFZFH 4 FHIE TRIEE Based on the theory of relativity, the demonstration of the
Titius—Bode law and the calculation of the Saturn ring orbits and the number of its rings

(22) HAREFFER 2019 FHKFEE  WETRE RIISGE
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FHOZ 74V 7 (BEA— 30)
g—n v/ FRALE (BS0) 782011 48 AICABLZ7 74U 7/ EE (Fine Ring nebula),
[Shapley 1] & HIFHIN 2 HMEREEOKRFI T, KGITUTZEDERITIER SN D, SMNERIZEL TRE
FEEANEBH LTCRRBIOERIT, TADIE 2 FH2EM A~ LRI T 5, RS ook THEKRE ]
PRI END &, ZOX I RBE D,  BMEREZETERR, FEHPIR, PR 72 S 2 —fi%
72, o X 5 REAZ DY BRI, EENAGRERE LRSS AICAEEND LD, Image courtesy ESO
Avd =2y b VU TROBRBEBEREE | FraFtAvd s 7707 BARYA b
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Fine Ring Nebula — captured here by the ESO Faint Object Spectrograph and Camera mounted on the New Technology
Telescope at the La Silla Observatory in Chile.n Credit ESO.
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