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a:1+;§<2>YF—Z) and 5:(2)7?—2) (4.82)

00 (p)00000000000000000000000O00000O0O0O0OOOOOO
000000000 (0000000000000000000000000 (synchronous)
0000000000000000000)0g=00000HO000001

<m:2w< 1+ (36/57)(A/B)? >’ (453)

ugod

5p \ 8 +20/5p— (960 /25vp)(A/B)?
ERERN 5 3
o
=—-4 — 4.84
1=515, (4.84)

(Dermott 1979a)0

0000000000000000000000000000000000000A4 =80
(.=¢0(p)=p00000000000000000000 (4.61)0

¢ 2 30

0 (461)00 (4.76)00 S, 000000000000

Gl
1—o/p+ (1 —30/5p)
00000000000000 (Chree 1896b)0 /i — 00000 A(Ty —S2) — 00000
0000c=p000

A(Ty — Sy) = (4.86)

AT~ 8) = 2¢ (4.87)

obobopgUbbOO0bOOobOOobO0bOobO0oO0OoOoLoobDobDobDobDobOobobDbO
000000O0oo (413)%000000¢ 00" 00000 5/200000

000000000000 00000 (486)0 T, -5, 00 (461)00000000O0O
gboobooboooon

s (1-0/p)

A5z = 2<[1 “olp+ il - 3/50) ) (438)
uboboobdodibe=0000

AS, (ffif, (4.89)

Bgooo X2 o000

160 (4.13) : ¢ = e (ﬁ)gRP

mp a
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047 000000d0200000000000000000000000O (tidal wave)
gooboooboooboboboobooboobobboboobobooboobo
goboboobooooobooboobovoobooboooboobbooooobooobo
ubboobooboboobuodwdbboobooobooon

000 Lord Kelvin (Thompson 1863) 0 DO O Kelvin 0O OO OO AS; ~ 0.6 (000
0000000000000000 ~12x108 Nm™200000000000 ~ 50%
0000000000000000000000000000000000000000
000 (Bullen 1975) 0000000000000

oboobooobooboobuobon pb0b0 pOOODOO0DODO cODOODOO
0000000000000 00000OO00O0O0O000OO0O00DOODOO0O 4.86)00
(4.88) 0000000000000 ODODOODUUODOOOOUOODOOODODODODOOO
gboooboobboobobooooboboooooobobooooobooooboon
uboobooobooboaaoo

00000000 (ocean basin) 000000000000 O0OOOOOOOOOOODO
0000000000000 000000000Proudman(1953)0 000000000
OdJd02000000000000000DO00O0DOOOOODOOODOOOOOOD
uboooboobobooboobooboboboobooboooboobooboooo
0000000000000 U =271A/Te~500ms 1000 Te 000000000
gobobooboovogboobooboooogboobooobobooboooooobobo
00000000 «0000 (0 470000000000¢0OO00O0OODOOOOOOO
googooboobooboooboo

(U —u)(d+¢) = Ud. (4.90)
(<d00o0
u:gU. (4.91)

00000000000 ~4kmO0000u~01ms'00000000000000OO
gbooboooboboboobobooboobobboboobuoobOoboobo
gbooaboban

1
§(U —u)? + g¢ + U = constant, (4.92)
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000 vYO0000000000000000000VY =—-¢ 000000200000
w<wooo

Uu = g(¢ — (). (4.93)
0((49)00«0000000 )
_ ¢

C= 1" T2/d Tod (4.94)

00 dees =U?/g~22km000000000000000000O00OO0OOODOOO0
des 100 000D0O0O0DOOOODOOO0OODOOODODOOOOODOOODOOO
O0000000000000 (near global ocean) 000000000 O0OOOOOOO
0000000000000000000000000000000 (4949000000
ubogbooboobooboobuooboboboboboboboboobuoobooobo
ugbooobobooboooooboo
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4.5 0000

440000000000000O0D0ODOOOODOOOOODOODDOODODODOO0
gbooobooboboobobooboobobobobobooboobobooobo
000000000000 o00oO0000ooooOOo0o0oooOOoOO0O0 (04600000
000000000000 0000 (DODO0O0UO0OO0)0D00D0ODOOOoUOoOO
Ub=cObUOD0ODODOOOOOOOOOOODOODODODODODODObDODO
0000000009 0200000000000 Pe(cosyy)0000ODOOOODOODOO
ubooooboooboboobobooboobooooboboooboooboooo
gbooooooo

000 QO00000000000000000000000 (048000000 PO
O0000 agyx = Prsingx 000000 z=rsinf0000ag, =%2x00000
Oy—>000000000a4,=Nyy000000000000000000000O
000000000000000000000000 (2,y,2) 00000000000

ac = Q% (ax + yy). (4.95)

00000000 V4000000000000 000000000ay=-VVy000O
ooooooo

1
Vee(r, 0) = —EQQTQ sin? 6. (4.96)

048 000QU000000ODO0OO Px—2000)00000000000O 60 20
(000)ODODOD0DODO0OO0OO0OOUOr-r00o00o0OOOO0O00On

gbooboboobooboobboobbbooboobooobobooon

Vst 0) = =272 4 Vi1, 0). (4.97)
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ubooobobooooobooooboobobooboobooboooobooooboooo
vboboobooooooooooooooobooooobooobooboobonbog

Tocean:a+5r(9) (498)
000 a = requatoria 1 0000000000 (equatorial radius) 0000000000
odoobooooooooa
gm gm
P 21)
a a
ogoooooon 92a<<gmp/a2DDD (0D0DO0000)OO0O 499 0000OoODOOO
ogooooooo

V:cotal(surface) ~ =

1
or — 5920,2 sin? @ — Q%a sin® or. (4.99)

2 4
2Gm,,

goboboooooboooboooboooooboooboooboboooboboooobobooooDo
00000000 (oblateness)D 0000000 (flattening) 0 00000000 OOOO

or =~ constant + sin? 6. (4.100)

f= Tequatorial — T'pole ' (4‘101)
Tequatorial

00000000000000 f=¢/20000000
0%a3

:gmp

0000000000000 000000000000000000000000000

ubooobooobooboboooboobobooboobobboboobooooooo
googobooboobboobooboobbooobon

q (4.102)

D000000000000000000000000000000g— 100000
00000000000000000 (4.102)001%7

gmy 2 1/2
Qmax ~ 3 ~2(G(p))""", (4.103)
000 (p)0000000000000000 {(p) =5.52gem 3000 0Qpax ~ 1.2x1073
rad s ' 000000000 Puin=14h00000000 Pun~29h0000000
0099h0000

0000000000000 000000 (CoooO0O0O0DU0DUUUOoOoooOoDDOOO
000)00000000000000000000 (00020000000 (a=0d)
0010000 (OO0 30000) 00000000000 OODOOODODUODDODODOO
000000000000 0000D00000000000D00O0on!s

Veravity (1, 0) = —ng [1 — i I, (R)npn(cos 0)] , (4.104)

r

10 (4.103) 000 a(G(p)/? 0000
180 (4.104) 000000 Pa(cosd) 000
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000 mOOOOOOR(=e¢000000000000)000000J,00000
0004300000000007P,(cosd) 0 n00000000000O0O0OOOODOO
00000000000000-=1000000000000000J,000000
0000000000000000000000000000000000000000
0000000000000000 A¥Y00000000003000000 A4,8,CO
0000000000000000000000MacCullagh’s 00 (30 (5.36)002°00
0 Cook 1973 00000)00000000000 (Cook 1980)
C—LA+B) Cc-A

2

Jy = (4.105)

ma ma? "’
0o00Oo00o0oO00ooodbD A=pBO00000O0OOO0OO0OOOODOOJ, 000000

ugboogan

1 R +1
Jn:—i—mRn/ / Py (1) p(r, p)2mr2dpdr, (4.106)

0o J-1
000 p=cosf0p(r,p) 000000000000 P,(x)00000000000 nO
oobJs=Jdh=J=---=00000000000000000O0000O00O0O00O00ODO

0000000 »0000000000000000000¢0000000J,, o ¢/2
oobobooobooboobob1oobobooooobobboobbD gk 10oogoJg,
O0000000000000000000000000000J,=¢/20000J,00
0OJ,0000A40000000

000000000000 00000000000O0O0O00ODO0OD 4900000
googooboobooboobooban

Vit = 0% Py () — 1] (4.107)

Uobp00000000000000000DO00DO0O0D0O0ODO0O0O0O0DO0O00D0 Vi
O JUi0b00obobooooobooobobobooboooooooboboonoooo
oooooo

2
‘/total(rae) - _gmp + [gmpa

1
- (b—%BQ%JIPxML (4.108)

r

000 4,04 00000000000000000000000000000000
r=a+6r(9)00000 (4.108) 0000000000

1
or = constant — |:J2 + 3q] RPa(p). (4.109)

000000000000 00000000 (4101)0000 fOODDOOOOODOO

J 2 2 2(], .

¥LO00000000000000D0000O0n
20 (5.36)000 I =Y 6mR?sin?0

V=- - -
r 273
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0000000 f~¢/2000000000Yoder(1995)000000f00000000
000000000000000 fe = 0.0033490 fos = 0.003353 000000000
feale = 0.066700 fore = 0.06487 000 0000000000000 O00O00O0OOOO
0000000000000000000000000000000 (4110000000
000000000000000000000

ggboooboobooboooooboooboo20b000ooboooo0oooboog
gobooboooobboooooboooooooooboobobooobboobboOooD 44
gboooboobobooooboooboboobooboboboboobooboobo
gooobooooobooboooboboooooobooboooobobooooboon
0000000000000 00O00o0O00Ob0 )LboboooooooUoooG)ooo
oooobbooooobooboobobooobooboooboobooogb4robo, DO
gbooboooooooooooooooooooooooon.

obo0d 0000boobobobooooobobobobooboooboobobono
uboooboobobboobooobooboboobooboboobbooobooooboooo
gooobooooobobooboooobobel,rrrog8110o0booooboooogoD
gobooobooooobogoboboooobooobooooboubbobbooboon
ubooobooboboboobooobooboboobooboboboboooooobono
0000JL000000000000 (4105)0000J,00200000000000
Oc-A0Q0O0O0O0OO0OODOCOD

ggobobuoguobboodgnoobuooobbooubbooouobobooaon
OO0cO ADDODO0ODOOO0ODOOO0O0ODODOO0O0OOooOoO0ooooOOooooon
gooboobooooooooobboooobooooobbbooooonbbooooo
000o0oo0o00o0ooOoOo0o0ooooOOoOoOoOoooooo(Cc-A)/)cOo0ooooOo
00000 (Cook 1980)0 0000000 DODODOOO (luni-solar precession) 0 0 00 00O
oooooooco A0oOoOOoOoOoOoooooO0OooooboOooooDoooOoooDon
gogoobobobobbbdooooaoooooooboo
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4.6 Darwin-Radau relation

Darwin-Radau relation(0 0 0 Cook 1980)0 00000000 ¢/mR*(mO00000O0
ROODDOOO)UDOOOOOODOOOO O fOJ,0D0000O0DOO00OOOOODOOO
00 00 Clairaut(1743) D0 0 00 0 Radau(1885)0 000 000 00O O O ODarwin(1899)
uooobooboboooboboobobooboobooboobobDooboobo
0000000000000 00000000000000O00000 Cook(1980) 00

0ooood o
w;@?:?all_ggjf_l) ] (4.112)

0000000 C000000000000000000
C= mLRz (4.113)

0 (4.110)000000 J,0¢0 0000000000 (4.112) O Darwin-Radau relation
00000000000000

J 3 5. 15,
2o 4tc- 22 4.114
[ 02" 3 (4.114)

00000000000 Darwin-Radau relation 0 00000000 CO Jo/f 000
ob44000000000000D00OO00O0O0O0OOODODODODODODODOOOO
000000000000 000000000000Dermott(1979b)0 00000

0+<1 0)<A>2
(p) (py)\B) |
ddoodooddddoooooooooonooo oD o oo o oag
DDDI:II:JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(4.79)21

00000000 HOO (483)2 000000000 H,OOOODermott(1979b) O
J/f000 H,0000DDOOD0OO0000000OO

f?:i(y-é%). (4.116)

- 2
= - 4.11
c=- (4.115)

20 (4.79) AS> = FO2%= and  BT» = H3C

_2p) (1 i+ (3/2)(A/B)2F6>

5p (1+a)(d +20/5p)
220 (4.83)
. 2(p>< 1+ (36/57)(A/B)? )
"~ 5p \ 6+ 20/5p — (950 /25vp)(A/B)?
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.4

5 Earth

0.3

o~ r
e
i L/
e
- »
27 Jupiter
,
-~

,;" Neptune
3 # . 1
==y Suturn, Uranus
L

0.2

Point-core model

0.1 B b

iy Darwin-Radau relation

0 0.1 0.2 0.3 0.4
Moment of inertia factor, C

049:0000C0000000.J,/f00000 ()0000000(00),(i)4/B=0.5
0000 (00)0 (iii) Darwin-Radau relation 000 (00)000000000 Jy/f O
00000000

s0~y0000002 0000000 A/BODOJ/f0 H,00000000000

Jo 2 C—2(A/B)? 8 —20(A/B)* +10C[5(A/B)? — 2]
T3t o T 2[(A/BY —1] + 15012 = 5(4/B) + 3y M7

ubobogo2000000000

e0000D0O A/B—0DO
Jo/f —C. (4.118)

e Darwin-Radau relation 0 00 A/B — 10

3 5. 15,

0490000000000Darwin-Radau 0000 A/B=050000000000
0000000000CO000000 J/f0000000000000000000
00000000 J/f00000000000000O0OO0O0DO0OCOOODODOOOO
CO00DO0000D00000J/f00000000COO00000J,/f0000000O0
0000000000000 000000000O0ooUoJ,/foo0ooooooo

20 (4.82) 6= (4)'(1-2)00 (484) y=2+ %2
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0000000000000000000000 (410500 ¢c-A00000000
go0oO0O0O000OCO AUODO0D0D0O0O00D00OOOO0O0O0OOO0OOOODOOOOOO
goooobogn

240 (4.105)

C—LA+B) c-A
Ja =~
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47 U00000OO0OO0DOO0

gboobooboobooboobooboboboobooooboooboooobonoo
gbooooboobgooboobooboooobooboobooboobbonobo
gobogbooooboboooooboboooooboboonb0DOobOO0bOo0oDODbO
uboooodbogoboboobobboboobooboobobooobooboooo
gobobobopoooboboboboboooboboobooboboboooooobo
gbooobgoboboooboobooogooooobobooooobooboboooboon
ubobooobooobooobooooo

doooooooooooo (T,H,l/))DDDDDDDDDDD
1 2.2
Viotational = gQ r PQ(COSQ) (4120)

(0 (4.107)00%) 0000 ¢000000000000000000007P,(cosd) =
(1/4)(3cos20+1)0 20 0000000000000 0 Vitationn 0000000000
0000z-y0000000¢0000000000000000000000 200
0000000000000000000000000000000000000000
nfulufuln

gm
Viidal = == 5 1Ps(cos ¥) (4.121)

(0 (4.9)002)0000 m, 0000000000V 000000000 20000
¢0000000000000000000000 z0000000000000000
D000000000000000000000000300000 22 =w?000
n=Q0000000000000000000

Viidal = —Q%r*Py(cos ) (4.122)

00000 Vietationa 0000 Vgm0 0000000000000 O0 30000000
0000000000000000000004400000000000000000
000000000000 4100000000000000000000000000OC
000000000000000 (04.102)00,000000000000000000
0000000 (04100)0020 (000000000000)00000000000

0 (457)000000000000000 (0000000)00000000000%7
000000000000000000000 -1/30000000000000000
0000000000000000000000 «M«(0000 20y020000)0
00000000000000000000000000000 640400000000
00000000000000000 BO7,0000000000000000000

50 (4.107) Veg = 20272 [Pa(p) — 1]
%0 (4.9) V() = =G24 Ry Pa(cos )

0 (4.57) Ros(zp:) = B[l + T2 Pa(cos )]
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(it

rotational deformation tidal deformation

0 4.10: (1) J00000000O0O0OOODODOOOOOOOOOO 20 (b)OD0ODOOOO
gboboooooooooooooboobobobobu 0000000000

O0000000000e0 b0000000A=x/200 Pe(cosf)000OODOOOO
Oo00cO000D0D0O0C0D0=000000000000O00O0

ar = B(1+Ty/6) , b, =B(1+T15/6), ¢ =B(1—Ty/3). (4.123)

0000000000« 0000000% =000 Pa(cosy)00000O00OOOOOLb
0cO000000009=x/200000000000000

a=B(1+T), b=B1-T5/2), c¢=DB(1-T52). (4.124)

gboobobooobooboboobobobbooboobobooboobooooboonoon
gbooboooboboooboobooboobooboobooboobbooobobon
ugbooooog

a=B(1+17T3/6), b=B(1-Ty/3), c=B(1-51/6). (4.125)

ubooboboobobobobuoobobobboboobobobobobooboob

1
b—c:z(a—c) (4.126)
00000000 (Dermottl979p) 00000000000 OOOOOOOOOOODOO

(413)0000%00 (4.102)00000000000%,¢/B=¢q000%X0000000

280 (4.13) ¢ = M= (ﬂ)BRP

mp a
29 _ Q%8
0 (4.102) ¢ = gn‘;

0000 ¢/B=3¢/400000000 (4.127)0 L H,gBOOOO
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B Meial

§ Ice and rock
"1 Rock

"] Ice

lo Europa Ganymede Callisto

0 4.11: 000000000000 0O0DO0OOO0OO0O0OO0O0O0O0OOoO0ObOOoOooOoOoao
O0000000000000000 Anderson et al.(1996a,1996b,1997a,1997b)0]

0479000000 BL,OODODOOOoOoO3!
a—c=2BT, =5HqB. (4.127)

0000000e—-c0BO¢OOO000O0D0O000O0OO000O0O0O00O0O0O000O
000000000000000000000000000000 {(p)00000 (4.83)
00000 H,000%® 000000 A/B(ADDOOODO)0es0p00000000
00000)0000000000000000000000000000000000
0000000000000000000000000000000000000000

Dermott(1979b) 00000000000 004500460000000000000
D000 (a)000000000000000000000000000M 000000
0000000000000 0000000000000000000000onooon
O000D0O0D0DDODDermott 0 Thomas(1988) 0000000000000 OOOO
O00000000000020000000000 (asecond-order version of the shape
technique) 0000000000000 O00000000000O0OOOOOOOOOO
000 (4126000000000 02500000000 (b—c)(a—c) =0.27+£0.040000
0000000000000000000000000000Dermott 0 Thomas 000
0000000 B=198.8 km O00Kozai(1957) 000 000000000000000
D0000000 (p)=1.137+£0.018gem > 0000000000000 D0O000DOO
00203+03kmO0000a—c=169+07km0000000000000000O
0000000000000000000000000000000000000000
0000000000000000A/B=04440.0900000000 ¢ =0.964+0.08¢
em2000000000000O0%¥0000000000000000O0ODO (0O0O0

0 (4.79) ASy = FO/2%= and BT» = H3(
320 (4.83)

o, = 20 1+ (36/57)(A/B)*
"~ 5p \ 0+ 20/5p — (950 /25vp)(A/B)?

3000000 p=096+008gcm > 0000000000000 00000 ¢ O0ODOO
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000000000)0000000000000000O0000DU0DUODOoODOOOO
0000000000000 00O0 (3.120000)00000000O0O0OUOOODOO
gbboooboobuoobobobobooboobobooobod

0000000000000000000000000000000 1000 km OO0
0000000 Anderson et al(1996a,1996b,1997b) 000 0000000000000
(C=0.37840.007) 00000 (C=0.34740.014) 00000 (€ = 0.31140.003)0 0 0
00 (C=0406+0.030)0000000000000000000000000000
000000C=04000000000000000000000000000000
0000000000000000000000000000000000000 00
000000000000000000000000000 (Anderson et al. 1997b) 0 [
0000000000000000000000000000000000000000
0000000000 (Anderson et al. 1998)00000000000000000000
00000000000000000000004.110000000000000000
00411000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000

gbooboboboooboobobbobooboooboboboooooooboonoon
gboooboboobobooboboobooboboboobooboboobooobo
00000000000 co .,0000000000000000000000000
uboooboboooboboboboobobooboobobooboboooboaooo
gboboobobobobuooboobobobobooobobobobooobobon
0000000000000 000000000000000 (Rappaport et al. 1997)0
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4.8 0U0OO0OOO

Oo0m,000 R,O0000000000000000 m,000 R,O000O0000O0O
gbobooboooobobooboobbd e0bbobod0 n0OO00D03.60000
oooobooooboooooobooobD LWL, boooobooooooooogooo
oooooobbodOb00000ooooodg i

m. \ /3
= 5 4.12
=) (4.125)

P

000000000000000000000000000000000000000
(3130000)0000000Cy =9(m,/3m,)?30000000000000000
0000000000000000 (Roche lobe)00000000000000000

goboboobooobogoboooobobooooboooboobobooboboooDog
ubobooobobobobobooboooooooooboobooboboboibd et
gboogobooobobooboobooboobooboobooboobo Qmp/a2:n2a
0000000000000 000000O0O00000 )boooooobooooo
0000000000 (G) 000000000000 @) 000000000000 ooo
gboooobooboobbooboobbon

0 gmp 2 Gm
—— (=2 )R, R, = 4.129
8a< a2> T R? ( )
O00ooO0O0000000O00000000
3my, a\*
= — 4.1
e () (4.130)

0000000000000 000000000 (Roche limit) ar (spherical) 0 0 00O
goooobogn

' 3m,\ /3 3p,) 1/

aL(sphemcal):< ) Rs:< > R, (4.131)
ms Ps

000 p,0 p, 0000000000000 O0O0OO00O0O (4128)00 (4.131)0000

oobooobuouobo L0 L,Oboobobooboooobooboooooobo

0000000000000000000 ag(spherical) ~1.44R, 0000

0000000000 (D0o0000)00000o00D0oUOoOoUooUooooO
0000000000000 000000 (4129 0000000000000 00O0OO
0000000000000 00000000O0O0O0O00O0DO 4129900000000
000000000000000000D000000 ar(hydrostatic) = 2.46R, 000
0000 (Chandrasekahar 1987)

00000000000 ag(spherical) 0 ar(hydrostatic) 000000000 (Roche
zone) JO0O0O0O (0 101000)00000000O0ODOO0OOOO0OOOOOOOOO
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ubooobobobooboobooobbobooooboobooooboobooobo
0000000000000 0000000 (49000)0000000000000O0
uboobobooooboobooboboobobboobooboobuoobooobo
0000000000000 (4129 0000000000000 0000O0OOOOOO
00000 (tensile strength)

T > (8/57)nGpppsR2 (4.132)

00000000000000000000000 (Aggarwal O Oberbeck 1974)0 0 0
000007 >10° Nm 2 00000000000000 R, ~200km 0000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000O0O0O0O0OOOD0O0O0OOO
000 (Smith et al 1981)0
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4.9 Tidal Torques

000 QO000000000000000000OOO0O0000000000000AO0
O00CCOCOOCODOO0O0O0DOUO0D0O0ORnOUOON#n0000000000O0O0O0O
oooooobobooboobooobbooooboooobobooobooooboboon
gobogobooooobooboobobbobooobooboooobobooooboon
ubboobooabodg

gbooboboooboobobooboooboboobooooobooboooobonoon

gogoon
d? d
mﬁfz—kx—ﬁd—f—i—ﬂ)coswt (4.133)
000 :000000000000000mO0000003%k:00000 k(>0)0 00O

000000000 (stiffness parameter) 00 00 0000000000000 O0O0OCOO

d? ldr K
Ff S L cos wt (4.134)

T dt
oog wODI:JDDDDDDDDDDT(>O)DDDDDDDDDDD(dampingtimescale)[l
FO/mElwDDl:lDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

x = Acos(wt +9) (4.135)

0 (4134)0000000000000000ODOO0O0OOOODOO0
) ~1/2
A:(Fo/m)[(wg—wQ) +(w/7')2] (4.136)
000 A0D00OD0O0OO0ODODO {0D00OD0ODOODOODOODO
) ~1/2
sinéz—(w/T)[(wg—wQ) —i—(w/T)?] (4.137)

000000600000 000 wODODOOODOOODOOO Fy/mODODDOOOODOODOO
0000000000000 00wdD0O0D0ODOO0d00000 (—r<é<0)0ODOOOO
0000000 (Baierlein 19830 Feynman et al. 1963)0

O00s00000000000 (specific dissipation function) Q 0000000
DDDDD35DQDDDDDDDDDDDDD

27‘[‘E0
@= AFE

000 AF0100000000000000E, 00000000000 O0O000000
00600000000 DO0O00DO0DOO00DO0DOO kzxéz0D0OO0D0OO0ODOOODOOOOO

MOOQp0 (F=me) 000000000000 (F=GMm/r?) 0000000000
$Q:00000000000QUUNNNNND-000-QUO000000D-000-QO0

(4.138)
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gboogooobooboooo

2 -1
2Fo 2 2

A
1
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4.10 Satellite Tides
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4.11 Tidal Heating of Io
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4.12 Tides on Titan
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4.13 Tidal Evolution
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4.14 The Double Synchronous State
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