46. 0J0DOO0ODOODO 49

4.6 UO0OOOOOOO

gbhodboobooboobooboobooboobooboobod
gboogbobuogbbbobobuoobbogboooobbooboonn
gboodgbboobboobbobboobuoobooboboobboobboon
gboodgbogbbogbbobboobogbuogbooboobboon
gooooooobooboobobbobobobobobobobobobn
gboodgboobboobboobogbougbuogbooboobboon
oboooboooo

gboogbooobuodbogobboooboobbooboogbbon
goobooboboobooboboboboboboboooobooon
gboogboobboobuoguoboooboobboobbooboonon
goooobooboobobobobooboboooooooooooood
gboodgboboobodobogbboobuogboboobboobbobon
ooooooooooooobobobobobobobobobobooobo
gboogbboobodbogbboodboobboooboobbonon
gbooboboobobobobbobobobuobobooooboood
gboogbobodboobbogboouoboboobooobaoonon
goooooooboobobobgobobgbobobobbobobobd
gboodgbobooboboobuogobooboboboobooboobboon
OOo0ooOoobOoOooboOoobooobooooooooGpPSOObooOoOoOO
gboboboobuooobbooogooboon

4.6.1 O0O0OOOOOOO

gboodboobbobbbobbooboobuooboobbobbod
gboogbbogbogoobuogbooobooboooooobobooon
gbobbboooobobbboooobbbodoooobbboooobbobo
gboogbobobuogbbogbogbbuoobboobooboogbon
gbodgbbooboobbobboobuobouaboobboobboon
gbooboooobobooogooo



50 gbobboooobbboooaod

4.6.2 UO0O0O0O0O0OO0OOOOOOOOOO

goodboobogboobbooboobooobbobboobon
gbobobooogbbboogoobob

Vir) = ~GMm 3 (

(4.60)

r mc? r

Gm]W)2
Doddooodoooooooodouoooooooooooood
O0o0oooooooooooooooooooooooooooooon
Doooodooooooioooouoooooooooooooood
Oo000oooooooooooooooooooooooooooooon
Doodododoouoodoooodooooooooooooood
Ogoo0oooooooooooooooooood
00000000000000 0000000 (0000 (4.66) 000
O00000)0000000000000000000O0O000o0Og (4.60)
godooouooodooouoon gooao

GmM L?]
= — 9 4.61
mr 2 +m7"3 ( )
DDDDDDDDDDDL?,D
6G2M?*m?
2 2
Lg—ﬁ— = (4.62)
Oo0dooooooogoooooono QgD
6G2M?
2 _ 2 _ 2
Qg:w — C2R4 :u)(l—’y> (463)
Joodoooooogdy O
6G2M?
v = ARiL? (4.64)

gooo



46. 0J0DOO0ODOODO 51

4.6.3 U000

gbooboooogoon L;DDDDDDD 2000 10bb0boboooon
gbbodgbbuoooboboobbuobbrbbooobboobboob
gboogbbobooboobooobuodboobboooboobbonoon
gbbobuoogobbobbooogbbbuoooobobobbod

V6GM

c2

R< (4.65)

DDDDDDDDDDDDDDD(\/E)DDDDDDDDDDDDDDDDD
000 (465 00 0000000000000 00O00O0O0O0OOOOOOO
goobodgo

eI ODOOODO DDDDDDDDDDDD(4.66)DDDDDDDDL3
gobbobbbodudodg - doogobbbbbuooooooobbobo
googoobodo roobbogbboouboooobbooboonon
O00000000000000000D0 465 00000000000000O
goggoobooobbobbobbbbbbbbbbbobobobbobobobobn
0000000000000 00000 (460)000000000D0O0O000OO
gboboboggobbbooogbobuooooboo

eJJ00D0OUD: ODOUUCODOODOUODDODDOOD (465000000
gboboboooobbbbuoooobbboooobbobboooobooo
googbbobooboobooobuodboobboobooobboon
gbouodgbogoboobboboboobboobuobooboobboon
gogogooobbbbbbbbbbobbboboboboboobobbbobobo
00000000000000000000000000O0OO000OO [2,3|0

4.6.4 O0O0OOOOO

googbbooboboobogbboooboboobooboobobon
gbobobooobobbbuoodob oooobobbooobooboboood
Ag

1+ ecos (%@)

r =

(4.66)

0000000000 4,0
2
Lg

A = GMm?

(4.67)



52 gbobboooobbboooaod

gboogbbogbbboobuoobboobobuoobobobobuoouooon
0000000000000 000000000 4=mr?9 000

g T 2 2m 1
m /0 /0 ray /0 {1+ ecos (p(1 — 7))}2 4 (4.68)

gboooooon

wT' ~27{l — (2 —¢)v} (4.69)

gboodgboboobboogbuogbooboboobooboooobboon
ooooo

<Aww)th ~ —(2—¢)y (4.70)

goodgboboobuodgbogbbbuodgboboobboobooboboon
gbogbbogbogbboobbbobbooboobboobboobn
gbobobbooboboggobobuoooobbboooobbbuoooon

4.6.5 U0OUOUOOoooUooOoO

gboudbbodgbuogbboobbooboobuoobooboobobon
gboogobuodgbbooboobooobobbbooobuogbbooooon
gboudgbooboobbbobboobogbugbooboobboon
gobobooooboboooobbbooogn

A
, g (4.71)

1tecos(p(1- 1))

DDDDDDDDDDDDDDDZ%DDDDDDDDDDDDDDDﬂvﬂ
obobobooboooboobuooboobobboobooobog

© (1 - ;7> =0 (4.72)

gbbbuodgobbboodbibe=000000000000000

© (1 — ;’y) =27 (4.73)



46. 0J0DOODOOO 53

gbouodgbobobbodobobogbuoobbobboobooboobooo
gbooood

@ ~ 21 + Ty (4.74)

gbobogoboogoobogd %—;f:% gbbogobogooood
googbboobodbooboboooboobobooboobbonoon
Ubb0bDoodbeDDU0 0 L2r00UO0O0OOODOOO0O0OOOOOy
U2rdgggbbboooobbbobbooooboood
gbougboobobodbuoooboobbuoobobuooboobbod
googbboobodbogbobuooboobbobooboobbonoon
gboogbbogbogbboobuoguoboobuoobboobooonon

gobobooogooboood

4.6.6 U0O0OOOOOOOOOO

0000000000000 474) 0000000000000 000OO
gboooobooboboboobobobobooobooooooooood
obooogod

WT ~ 27 (1 + ¢7) (4.75)

gbbboooobboooobbon

(Aw>th ~ ey (4.76)

w

gobooobbbibl wddoobbbooooobbboooooooo
U0 o 00bobobobobedgnobbobbo0obbbbodde=020000
0000000000000 0o0o0oooobooobooGPSOobooboOonbOO
gbbboogdedgbbboooobbbbooobobbbooooobooo
OO000bOoGpSOD0OO0ODOO0OOOODOODOODOOODODOODOODODOOO
goooo



o4

gbobboooobbboooaod

4.6.7 FeynmanU UUO4O4OoogQd

0000 wI'=2r 0000000000 0ODODOODODOODOOODOODO
obobobobboobooboobooboobd Feynman DO OO0 OO
obobooobooobooboboboobooobobobO FeynmanO OO OO
gbouodgboboobbodobuogboouogboboobooboobbobon
g ogoogoooooboboobobobobobon

gbodboggbboogbooobooobbooboboobobooboob

OO000ob0o0obooboob0obobooobooboobobooooo GpsoOoO

gbogobuodgbbodbobobudgbbobooobuoobbuoobobob

googoboobboobuogbobuodboooboobbobbooon
000000000000000 (4.76) 000000000 FeynmanJ OO
gboooogooood

gogboobogdoboboogodn

| 00 (Aw/w) | GPS (Aw/w) |

Ooooo AT

|

000 8.0 x 1078 45 %1070 ] 0.625+0.013 s/year
ooooooo 4.8 x 1078 3.4 x 10710 0.621  s/year
| ooooo | 33x10® [ 010x107° | 0031 s/year |

goggoobooooboobbobbobbbobbbbbbbbbiboon
gobbooboobboobonooobbooobooobooboboonoon
gboodgboobbobbodgbuodgboobboobooboobboon
gooogobbooboobboobooboobbooboobbonoon
gobboobogbbodgboobbooboobooboooboobbn
googboboobodbboooooboobobbbooboobbonon
gbboboooboboboooobbooodn



4.7 000000 95

4.7 O0QooUoggg

oot bobbbbbbbbbbbbibboboooon
gboboboooobobbbooooobboboooobobobboooooboooo
gbogbooobuodgbbooboboobboobooboboobboobn
gboogboobogbbogboobboobbbooobbooboonon
goooooobogbobobobobpobooooooooooooobood
DO00000 Feynman OO0 O O0O00OO00OO0OO0O0OO0ODOODOODOO
goooobooboobobooooooboobobobooooooooon
gboboboogoboboboooobob

4.7.1 DOOOOOOOOOOO

gbuobgobudgbboobuoobbogboobobboobbbod
goggoooooooboobobbobobbbobbbbbbbbobbobbn
gogggooooobbbbbbbbbbbbbbbbobbbbobbbb
gboogobodboobbboobbooboooboogobooboo
gbogbdobbooobboobuoobboobuoobbboobbooon
gboobbogbbuogubuogobuogobbuoobbobbobooobobon
gbuodgbobobbobobboooboobbobobooboobboon
gobodbbodgbooobooooobooboboooboooooon
gbbogodbooboboobuoobboobuoobbodgboobobn
gboodgboboobobogbuogboobbuoobooboboobboon
gbobbbooooobbboooobbbooooobbbooooobobobo
gboodgbogboobboobogbuoobooboooboobboon
gbobboooobobbbuoooobbbodooobbbboooobbobo
gboboboooobbboogobbboooobboaod

4.7.2 0O0O0OO0OOO

gbuodgboboobuodbobobobodgboobboobuogbobod
gogggoooooooboobobboboobbbobbbbbbbbbbbbo
ggdddddoooooooobbobboobbbobbbbbbbn
gobbbouooooboboogoboobooooobobbuoooooboooo
gboobudgbbboooobboobboobuooooboooboobn



56 gbobboooobbboooaod

gobogbboobuogbooobodgbuoobboooboobobonon
goobobboobuogbboobuoobboobboobobooboboonon
gouodgboobboobuougboobbodgbuooboobobobonon
googbboboboboobogbooboobboobooboobboon
gboodgbboobbuogbbboobuogboobbooboobbobn
gooboogon

gbboggbogobuogobogbuouuooboboobobuooboobon
gobboobogbbooboogboboobobooobooboonon
gboogbobbogbbodgboobbooboobobbooobaobbo
gboogobodboooboggoboobbuoobooobuoonbbon
gboboobogubogobooobooobooobooobooboob
gobobobooooobobogoobobobooooooboobboooooooo
gboodgbbobobodoboobobodgboboobbooboobbobn
gboogobodbobuodgbogbobuooobbuooobbuoobooon
gboooogn

473 0UD0OOOOOOOOOOOOOd

gboodboobbobboobooobooboobooboboobobon
gboobogbogbbogobbuooboobbboobbooboonn
goobbogboobboobobooobooobbodbobooboboon
gboogobogbbdabobboguboobbuogbbooooboonn
gboogobuodgbbougbbodbobboouobboobobboonoo
gboggbboobogboboobuogboobbooboobboon
gboogobbogbobooboboobooooboobbooboonoon
gboogbobuodgbbogbobuodabbbooobboobboobooibn
gbooooogn

gbobobbooooobbbbodoooobbbboooobbbooooob
000000000 DO0O00O0Do0oDbOo OlbersODO0OOoDOOoOoOOOoDOOO
goggggggggoggogboobobobobobobbbobbbbbbbb
godddddooooooooobbobobooooooboobbbbbo
OO0Do0o0oOoDooOooobono OlbersdOOO0OoOoDOoooooobDOO
gobobooooobobboogoobboboooooboboboooooooo
gbuodboboobboobudgboobbobobuoobooboobbobon
gbogbbooogbobooobuoobbuodbooobooobooonoon



4.7 000000 57

gboudbooboobbbobboobogbuobooboobboon
gboogobuogbbodbbooboooooboboooboobobooonon
gbobobbooooobbobuoooobbbooooobobbuoooobobooo
gbooboobogbobboobuoobboobobooobooboonon
gbuodgbogoboobbobbogbuugbugbooboobboon
goboboooobobbbooooobobobooooobobboooooboobooo
gbbbooggbbbuooobbbuooooboouoon
googboogogboboobooboobboobooboobbon
gbogbbodgboobobbogbuoobobuoobbooboaboobn
gddggggggoggoooogoooobobobobobobbbbbobo
gbobobugogbobugbbbooobuoobbooboooboobn
googobodgbobbuogobobooboobbooobbuoobooon
oo Lboooboobobooobobooboboobobooboboon
Oob00 Logobooboobuooboobuooboobooboobon
obooboobo Lcboooboboobobobbobooooboboon
gboogbbboogbogbboobuogboobobooboobobonoon
gbobbobuooogbobbobooooobbobbuooooobbbbooao
gboogbboobbogbuogboobobooobobouoboobboon
gboodgbbobobodbuogbbbuodgbuoobbbooboobbobn
gbogoobogbboobuoobooobuooboobboobooon
gbbobuoobobbboooobbbuooobbbbooobbboo

474 0O0OO0OOOO

gboodgboobbobboobodbuooobooboobobooobon
gbouodgboobbogbbobbobobogbuobooboobboon
gboogobuobogbboobogbobuoobbooboboboonon
gbodgbbobobodbogbboobuobbobbooobooboo
goodbogboobbooboobuoobooboobboboboooon
gbbbooooobbbuoooobbbooooobbbooooboboo
goodbogboobbbobobooboobuooboobbobboon
gbogudbooobobbuodgbooobuoobobobuoobbooonbn
gouodbogbboobbooboobuoobougbooboobboon
gboodgbboobboobooobbuooboobbooboobbobn
googobbogbbbogbobuogbooboboobobuooboonon



58 gbobboooobbboooaod

gbobbooooobbbuoooobbboooooboboboooobobooo
gbooogobogbogboogobodboboobobooboobbonon
gbbogudbobooobuogbboobobboboboobbooboonn
goboobobobodgooobooboooooboobboooooboobo
gbuodbooboobbobboobuobooboobbobobooon
googdbogbogbbobobooboobuoobboobboobbooon
gbogbodbogbbodgboobboobobuoobbbooboobn
googbboobodbogbboobuooboboboboobbooooon
gbuoudbugbodgbbobbooboobuoboobboobboon
goo

4.7.5 UO0O0OUOOOOOOOO

Ooooboooob 2vyKODOOOOOoOooOoOOoOoobooooboooobog
gogogobbobobbobbobbbobbbobbbbobbbbbbbbbn
gboogoogboogugbbobuoougbbooboooooboonn
gboogbdboodgbbobobogbuogbboboboobooobbonoon
gboogbboodboobobbuobooboobboobuoobobonon
godbogobuoobboogbobodboobobooboobooboo
gbouodgboobbotoboboobogbuoobooooboobboon
goo

gbougboobbodbuoobboobobobobbodbooobboo
oboobobobobooboboobbooboooboobobog 27KOO
gbouodgboboobboobuooboobboobuoobbboboboooon
gboogoboboobooobobuooboboobbogboononoon
gboodgbboboboudgboooobuogboobbooboobbonon
googbboobooobbooobodboobbbooboobboon
gboogbbodbuodobooobuoobbooobooboboobbobn
goboboooooboobod

goddddooooogbobbbobbbbbbbbbbbbbon
oboobobobobooboboobobuoboobobobobon 27K
obobobooboobobooboboboboboboob27KOOO
gouodgbbobboobuodgbogboobboboobuooboobboon
gbobboobubobbuooboobbobooboobobooboonn
oboooooobobgo2ryKOOOOooooboboooooboboobooo



4.7 000000 59

gbogooboboobobuodgboobbuoobboobobobooboobn
gooooogn

gbudgboobobubooobodgboobboobuodoboobboo
gobboobogbbogbboouoboobboobbooobooooon
gboooboooobon

4.7.6 0000 (Mugen Universe)

googbooobodoboobooboobboobooboonobon
gboboboooobobbboooobbboooooboboboooobobooo
gobobooboboooobogboooooooooobooobobboooooo
gboboboooobbbuooobobboooobooboobogb

10°7 x protons = star : 10" x stars = galaxy

10" x galaxies = universe : 00 X universe = mugen — universe.

oooooboboboboboobobboboobuobooooooooo
gooooooooboobuobooooooooooooboboobobon

e[JOODOOUOOOO « ODOLOOUOOOUOODLDOLDDOUOOOOODLODDLDOUOOO
gbobboooobbbbouoooobbbooooobbbuooooboboo
godgooboooooboobobboboobbboboboboobboobobobbbn
gbogbbuodobooobbooboobobuboobbooboobn
gbbggudgbooggbooggbooobooobooboobooboon
gbogbodbuodgbbobbogbuogboobboobooboobooo
gobobodbooobuogbbogboouobooobuoobobonon
gbogbobuodgogbuogbbuodobdabboobobboobobbon
gboogbobogbogbbbodgbboobuoobbougboobonon
gbogubuogbobudgbbuobbodgbbobuoobbuoobbbobo
gboogbobogbogbbbogbbooboobbobuodgboobonon
gbbbuoooobbbduoobbbbooodgbbbooad



60 gbobboooobbboooaod

477 ODOOOOOOOO

gboodbuooobobooboobuogbooboobbobboobon
0000 (Mugen-universe) 0 0000000000000 00O0O00OO0O0O
gboogbboobodbobogobodboboobbooboobbonon
godbbobuodgbbogboobobuoobbuoobbooobooobo
gboboboogobboogoobobood

godddgdbobobbooboboobbbbbbbbibbbobiboboon
gboobgdboogobodgbogbobuooboooobbobooboonon
gbogboboobbodobooobubogboobobuoabbooooo
gogbobgobuogobugbobuogbbuoouboooooboooon
gboodgbbobobodbuoobbbodgoboobbooboobbobn
gboogobuodgbobbougobuodboooboobbooboonoon
gogdbobboooobbobbbboooooboo

gboogbobodbogbbodobbouobbooboobbobon
gbobboooobbboooobbn



249

HRERERE

[1] Fields and Particles
K. Nishijima, W.A. Benjamin, INC, 1969

[2] Symmetry and Its Breaking in Quantum Field Theory
T. Fujita, Nova Science Publishers, 2011 (2nd edition)

[3] Fundamental Problems in Quantum Field Theory
T. Fujita and N. Kanda, Bentham Publishers, 2013

[4] Bosons after Symmetry Breaking in Quantum Field Theory
T. Fujita, M. Hiramoto and H. Takahashi
Nova Science Publishers, 2009

[5] New Fundamentals in Fields and Particles
T. Fujita (editor ), Transworld Research Network, 2008

[6] J.D. Bjorken and S.D. Drell, “Relativistic Quantum Mechanics”,
(McGraw-Hill Book Company,1964)

[7] J.J. Sakurai, ” Advanced Quantum Mechanics”, (addison-Wesley,1967)

[8] B.W. Parkinson and J.J. Spilker, ”Global Positioning System”, Progress
in Astronautics and Aeronautics (1996)

[9] Simon Newcomb, ”Tables of the Four Inner Planets”, 2nd ed. (Washing-
ton: Bureau of Equipment, Navy Dept., 1898).

[10] B.G. Bills and R.D. Ray. (1999), Lunar Orbital Evolution: A Synthesis
of Recent Result



