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Friedel Oscillations
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In [61]: import sympy as sym
q = sym.Symbol('q')
q_tf = sym.Symbol('q_TF'")
s = sym.series(q/(g**2+q_tf**2),q,sym.00,5)
print (sym.latex(s))

- \frac{q_{TF}"{2}}{q"{3}} + \frac{1}{q} + O\left(\frac{1}{q {5}}; q\rightarrow \infty\right)

2
q qre 1 < 1 )
=TFE L -1 0( 59— 9)
P+ T4 P
115 leading order
+oo 1 1 e .1 1 T
' idg = — o Zdg = — 1= =
/0 sin(gqr) qdq > [m e qdq 5 T 1 7 (10)
KRR AR 4R
—e e_qTFr
47re) oy (11)

TE qrr — 0 BPXF grr JRIFIIE5IRT leading order AHF].
5% 1: Thomas-Fermi iff {045 SR M4 RA0 q2p B RBORE? R 20 ot 2 5% g 16
g — oo JEFF? A X A R A A S 2

1.2 RPA &R

RPA 75t

e(7) =1+ EITZFg <ZZF> (12)



2 AE R 3

B EXAOF
o(q) = A - "
() (e raE)
Horp
Y U N
g(u)_2<1+ (1-12)1 ’1_u> (14)

%t () ¥F Fourier Transform

— 400
00 =5y [ s dg 15)
2m%eg 1 Jo 7>+ a8 (57

121 GJEIF
R ol TR q — o0 I

P +ate8 oty
In [60]: import sympy as sym
q = sym.Symbol('q')
q_tf = sym.Symbol('q_TF'")
kf = sym.Symbol('k_F')

u = q/(2%kf)
#g9=1
g = sym.Rational(1,2)*( 1+(1-u**2)/(2*u)*sym.log((u+l)/(u-1) ) )

sym.series(q/(q**2+q_tf**2)*g,q,sym.00,10)
print (sym.latex(s))

\frac{\frac{2566 k_{F}"{8}}{63} - \frac{64 k_{F}"{6} q_{TF}"{2}}{35} + \frac{16 k_{F}"{4} q_{TF
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Friedel Oscillation [ 45 3Ci#ik the shielding of a fixed charge in a high-density electron gas
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