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10This is exactly what we get from a Green’s function representation, where G(z,y) = e~1*=¥/2. There is
one mystery remaining: the far field condition does not seem to be used anywhere. In fact, condition is already
built into the Fourier transform; if the functions being transformed did not decay at infinity, the Fourier integral

would only be defined as a distribution).
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1.4.9 Dirac Delta pR%i e H v H- 25 H

Physics motivation: point particle model is the most useful model in physics. For point
particle model, the density (such as charge density) is infinite at the point. The density
integration over some space is a given number. To properly describe the point particle, Dirac

proposed the famous Delta function, which is very useful in physics.

Dirac Delta function:

3(z — @) = { 0, @7 (1.86)
o0, T = T
and
b
/ d(x —xp)de = { L, @€ (ab) (1.87)
a 0, zo ¢ (a,b)
)
The basic property of Delta function is
/ f(z)o(x — zo)dx = f(xo) (1.88)
Proof:
0 To+n
/ f(x)o(z — zp)dx = / f(z)o(x — xo)dx = f(z0) (1.89)
S(w) = / h S(t)e ™tdt = 1 (1.90)
1 OO iwt
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(m* — V?)p(7 — 7p) = 0(F — 7o) (1.92)
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(m? — V)G (7, 7) = 6 (7 — ) (1.93)

i
i 3o A
(m? + k%) G(k) = 1,

~ 1
Gk = e

with the function we’re looking for given by the inversion formula
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1. Find the Fourier transformation (1) =4E%3[A]f) yukawa potential

e
V(r) = - (1.98)
(2)
flz) = ze™™ (1.99)
2. SRABA M0, BV ECAR ST A 0 T 4 D R
) —a%k2/2
{%:r (1.100)
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—u"+u=4(x), lim u(z)=0.

|z|—o00
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(m* = V*)o(r) = p(7) (1.101)

Step It 3K & 5 fil

(1.102)
Step I1: SR 57 _L i pR ZRR 7 B R A5 2 JE TR T FE I i -
e
(m = V2)o(7) = p(7) = [ dpliu)s (7~ 7o) = [ didp(i)m® ~ VG (7.7)
s m? - VAR BN,
(m = V)o(7) = (m* = V) [ dpli)G (7.7)
HeE i ] 15 2]
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