()
energy loss rafe AT R T = 4x3,14x (1.50X10")*x 1.3Tx10* w

=3.87x 10* W
mass loss vate 6
- | _ 3.8Txi0twW q
m = CZE = 00K P WA = 4.30x10"  Kka/s

mass [oss rufe b/v fhe Solar wind
P=MpN = L6TX O™ X 7x (0¢ = | 1TX 107 kg/m’
ATR® PU = 4x3.14 x(1.5X10")% L 17x107°°x 4x10°
= .32 x |01 kg/g
total mass loss  rate
(4.30+ 1.325x 107 = 5,42 X107 kg/s
time 1o lose all mass

1.99x (03 kg
5.62 X107 ka/s

w  3.54x10%

:(\12x10'3% ~ 10 Trilljon Years

k= Voot P =30 cot4® = 429 km/s




! {‘PU’)= P, — 2F (r-Rs)

= R-5 (¢-9) ~—&(¢-%) for r>Re

Substifute =Y, -2 in Y

k:PS—}-%'m N —_%:-'l’l[

i
_ 4)(\05)( 2 x3, 14 _ E.Q"{Xl()” m = 8\6175(10 AU= 5-.618 AU

2.80x 107 /.50 10"
2. By
B
_ 2.8021)(();2;( B0 _ ¢ 5ig
6-=8(,0°
: B= BS<B§>Z secH = \O-é<logzgiﬁé28)zsec%l.o° T

=335 X107°T =0.385 T

4. —?\-;%—=|6\7 Times




(4) Rankme . Hugom otre \ahons U

W, Uz
_ —
Ml PI PI MQ. PQ_ P'z_
(,Lpsfream downstream
P, &
PR
W,
. U,
M > M. <[

Sonic Mach number M*

Z Pz_ _ l/(,l/ — u.r-‘uS
FI Uz Uz~ Us

2 Wa -

Wi 3x 460 -270

U2 Y- 2

TR A P IVE: ®
= Pz_ _ l/(—l _ Y"'l

4= oW lf—l—r%z®
o 2IM-G)

g Y] ®

(= —35— Speciﬁc heat ratio
(monoatomic ga3>

i’

YP
From the %‘3wre

7=3, Us=460 kn/s, U,=270 fm/s

l/(.s':

Z-1 3 -

= 555 km/

= WU,- Us =270~ 555 = =285 Kkm/s

Us= U~ Us= 460-555=

W 285
U7, = 95

From @

2% 2X3

—a5 km/s

=3 cons)sTenT with 4= % =73

M= -2y

(F+)-3(3-

= S M =
\) q | 3

T+l |

il

2y M=) 7?

@ ® @




To2yMi—(H) %
5
< | q 3 3

= . = . I\/"z_:\/:_:'-:"0-5_22

Qx—g-xﬂ - (—53-;-I> 3 [ H
From ®
P _ 24549~ (F-1) .y
R ey

3

(5> The humber mp times the Suh rO‘f'a'l’ES n Q year IS
365.256 |
25. 4

Durin? this period, the Earth revolves around the Sun once.

The rotational velocity of the Sun as observed from the Carth is

s (525 )

365.256 days

W=750 km/s cage
.50 X 108 km

= ]3.2 o/day

.2 = 30.6°
I3 X o s X84400 S 30.6
=300 Km/s case

3.2 .50 X 108 km _ 4.4

300 km/ X 86400 §




o mys ,‘ 5 , |
o _1WDOXI0" _ .
time= 2 ows= 500 S € 33 min
rofons ]
TS MeV = 10x10x 160107 T = L0 0™ T

VB\oc‘.Tyz ZWEL (non-velativistic )
__-\/llf‘e‘;;’)?\’é_‘gm m/s = 4.38x107 m/s
Time = ;;%’;\,8:8-—' 3.42x(0° S =570 min
selar wind
time = ’A‘_;fgxk‘ﬁ;k"" = 333x10° S =385 days




cosine law
c0s(90%=A )= <0 (90°-2) coS (G0°No) + M 20%=N) 4in(20*2s) cea (P~ s )
. Sin/L= SinQ sin Ao+ A coS Ao ced (P- &)

Sne law

Sin (90~ A) _ Sin (0% )
sin (P-¢R) Sin(180% %)

. — A . 9
SIHE CDSA. A’WU(('P (Pv)

2. Banolung =-6.9° P =107.6°
North geomagnetic Pole o= 30.0° Y, =-72,2°
sin/A=—din 6.9° 4m€0.0°+ e 6.9° o 80.0° ceo ([07.6°+72.2°)
=-0.2907 A=—169°

®) 3
. B=/Br+Bf = B.(}) Ve

2. dr _ _Br __ 2sinA
Fda —  Ba cosA

dr __2sindda 2dY4%

Let Y=c@d . Then =" =g
r=cy4? C =comst.

F=La af A=0° o C=la

[ 2
'—a:—L_C&)ﬂ




&
“)
ad
7" Qo P)d Y

dS=[@esA)dY - ad) = &*cosAd PdA
- MM %
Ty = gngrlo\S - w.godq» ngm 03 [By|

z z
=T a? SZo\x CoS A lBr\ = IR g 2B, AMA CosA AL
A
= ZIQQBO OOS’.A

P (A=70°) 0\ 2
@FC N=T5) <‘Cwao _37950) =1.74
pe (A=

The mag hetic fAux increases \o/ a factwr of |.74.
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B* _ Bo /A 2N 2o
Waip= Srza 2 4V —Srm 240 (r> (I3 cs®Ir*sing drdpdy

Bag® (. | (% 2oyt b (g
]

Bod® . | . 4. om. ATEB,
3

I

2 Mo 30 3/“0

4T x(€\38x10‘)3x(5{ooxlo‘5)2 7
B 3x 4T X107
=779 x10" J

2, current density J caused on Fing CurrenT Parﬁcles with a
Parh‘m}ar energy W and d%s]w‘g”n c:‘rculqﬁhg on a given
L‘-S}\eu

JO=3NVs = 3; WU (~@p direction )
tofal current 1

W)= J% w Tdl=Tdv

J7)| Vv

A2 dL: circumference element

I

total energy W of all ring current Far’rioles at that |
W(L)= S’TLMFO\\/

oo




| Tde - gjo\\/
G?Z
2
T-onLa= 3L'”Wol\/ W T
] 3L W
1= oTt B, Q2 @
AB at the Earths center cauged bg L o]
2 S T URB);= — =
@“B)i 21 AT B.a® oA

Ma%neﬁc disturbance does not efoic.‘Hj depeynd on L.

We can vePlace WO \oj the Total Energy of i g carrent Parh‘olf’ﬁ
Wre.
__ /M 3W
(OB 4 o

Boch. %ym‘rfhg Pa\rh‘cle has a Vha?ne’rn‘c moment /A»‘;—%)\ .

AR at the Earth’s center caused log /w
M M
(A\a{

4:": Lz as

[cﬁ dipole field IB=£;—€ —g—g (-24mA € + ws%&)]

o 3
Ih the €%(L€L+OHCL\ PIQY\Q J 8= %_3 hehﬁe /‘L"ﬂ = WL .

, o | MWL o M
"@‘BEZ%EF% B, "ﬁt B O

For all Parﬁ‘oles at L,

= 42 oy = 42 419
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M&%neﬁc clisturhan o dpes not explicit 13 de]p\o/nds on L.

We can Yeplaw W) loy e Total energy of h‘n? Curren} ))ayﬁ‘cles Wee.
(AIB)Z= l‘ﬁ M

4T Bo®
'1’0171’ ma?neh‘c ‘Fv‘@(O{ dfﬁur}oace at the Earth's center
[ 0 W
@B~ (341 G =%
_ _2 Wk
3 V\/dir
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