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FEE=FP - HMBINFEMATRT M) (Kepler) FTIRAI=1ETE
EER > HAKE > B TMEMZENERSINAK - EEERSINA
i AR ERE=(Ex N)TEEHER - BAREFR  BfRE—HE
B MREEAZEPRE—H > MESHE—EEREF » BfZAEEEERE

BEDMMEENENISE ?

£ Table 1 /1 » HAMIRTAMRIB B2 PFFEISAmERNHEI - ABLE

A - IR ENS §EREL T Gauss Law 180 HER °
V-g=—4nGp (1)

X AAEFEISHEHIGHNRERAZ (Curl-free fields) - FIAMEABRI AT

BB SEOHEE NI, - AL - BFEIHMAE I5WER Gauss Law »

AN B RFFELPBIE S1{il¢, i ERT Poisson equation - tFiZE

V2 — pc( )

= —4nkp.(7) (2)
VZCD = 47er(r) 3)

Table 1. Electrostatic electric field v.s. gravitational field

HEG 115
Curl-free field V X EES =0 Vxg=0
Force between 5 kqiqs q1492 = GMm
. F = T = T F = —— T
point sources r? Ameqr? r
Field between 2ES. _ kq1 , q: . R GM
: EES: = f g=—-—"*
point sources — 2l " 4me,yr? r?
Curl-free field V X EES =0 Vxg=0
VX (Vf)=0 EES = -V g=-Vo,
Gauss Law V. BES = /Ei — 4mkp, V-g=—4nGp
0
H H 2 —
Poisson Equation _V2 = /Z_c — 4mkp, —V2®, = —4nGp
0
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Fi#k A 7743 Poisson equation FT¥iF&RY Green’s function fZ - 1RIEHY
% A SR > B eI LARI) A Poisson equation Fr¥tfERY Green'’s function >
BHENSE—(AEED MHHEAEIURR -

BiE% A ZEBRMELAT Poisson equation

V2Gpoisson = 6(7) (4)
AR PRER B (Green’s function) Gpoisson IR E
1
GPoisson(r) = _H (9)
AR delta function 2 —1EF & R R B2 X RIREE PR X (weighting
function) » ELEEA—EPREL f(r) tAR]RTE
F0) = [ o5 = rhar 6)
0
[E)IE - =4ERY delta function B3 {EA]—pREX £ () BB TRIR R
1@ = ||| rno - i 7)
FELLEE R Poisson equation
V2O = f(7) (8)
HIERTLE
0@ = (|| £6Graison? =700 = [[[ -2 0ar @

1§ H2E(8)& (MG R ESIZIN(3) - A - HRENQ)NENES

B —p(¥') V Gp(r')
oo [ A = [ Do
5T AR E S B 2
_ Gp(r’)

v, = [[[ ZEav (11)
FIAERPAEEREE AN  —EBRREENM > FRERLENS - B
B, ERMMEBHEE M - —EBESREBLL(Scalar potential) » 78
KU - ERMMETREE S8 - —EBSRIE Vector Potential »
7 BESR L AL -
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ffi#% A Green’s function for the Poisson equation

&1 Poisson equation # &1 Z—1@& point source ERIEERLZ

“Green’s function for the Poisson equation.” '

Let us consider a three-dimensional Poisson equation with a point
source in the three-dimensional space, it yields

V2 Grotsson = 8) = (A1)
where 3-D and 1-D delta functions satisfy respectively the following relations
ff S(H)dV = ff () r?sinfdrdfdp =1 (A.2)
and
LOO(S(r)dr =1 (A.3)

F5? point source F¥1FERYAZ - 2 A BIKEEH BRI - HEXA1)FH
Green’s function Gpyisson TEZ 22 7 BIREY » FALEAFRENANTHRES

1d d 8(r)
T'_ZE [rz (E GPoisson)] 4-7'[7‘2 (A-4)
FREN(AL)ERNEZARIEREMU r? A5
d d 8
5 [TZ (E GPoisson)] = F (A-5)
FRENALS)FRNAAMEL r BD—R > AJF
d 1
r? (E GPoisson) = E (A6)
FEN(A6)ERNZARIERIIRU r? A5
d 1
E Gpoisson = m (A7)

FREXANERNAEAMES r &9 —X » 1J15 Poisson equation FYAEFRER
£

1
Gpoisson(T) = " 4ur (A.8)

YEE O FEN TR MOARR  MATRNERERER - HMERENEBEEET
PR ERARME MY HREAAE - MAARNEI - H Poisson equation FIEMRE - 2&A
B &R AN —ABMEE
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Exercise 6.1 Show that in the three-dimensional space the delta
function satisfies
§(r)

472

§() =

Exercise 1.8 FIREEEWNT » (REEEHAIE ?

Exercise 6.2 Let us define the gradient of a scalar function f to be
é, 0 6, 0 6, 0
yp=af (&0 | % 0f
hy0u; h,0u, h;du,

Show that
é, = lle hy Vi
6, = |§Z§| h, Vi,
8, = |§Z§| hs Vs

Exercise 6.3 Let A) = élAl + ézAz + é3A3
Show that
hiéy  hyé; hgés

i 1 d 0 0
VXA

T hhohs | 0w,  Ow, Ous
hlAl hZAZ h3A3

2T - AAAEESTEE V X (Vf) = 03&:EH

Exercise 6.4 Let A) = élAl + ézAz + é3A3
Show that
1

X a 9 9
V-A= W €1 a_ul(hzhsAl) t+é E(hlhy‘lz) +é3 91i5 (h1h2A3)]

i’ AR RRESIESI V- (Vf x Vg) = 03R:EHA

Exercise 6.5 Show that
1 [ 0 (hyh; Of N 0 (hih; Of d (hih, Of ]
h1h2h3 aul( hl aul) auz( hz aU.z) (h3 6u3)

Vi = Jus
IRm : V2f =V (Vf)




