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Introduction

The equation for the electron wave function is

(e = (op)) Y(r,e) =0,
where p = (pg, Py), O = (04, 0y).

, Lo~ 1.
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Induced charge.

pind: — _|_ _|_oo.
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Critical Za > 1/2, and Subcritical Za < 1/2 Regimes

Using the dimension considerations we can write the expression for induced charge in the form:

pind(r) = e A(Za)d(r) + @

+e C’(Zoz)r—g.
r
For Za < 1/2:
Pind(r) = e A(Za)d(r).
A. V. Shytov, M. I. Katsnelson, and L. S. Levitov, arXiv:0705.4663v2, R. R. Biswas, S. Sachdev,
and D. T. Son, arXiv:0706.3907.
For Za > 1/2:
e B(Za

Pind(r) = e A(Za)d(r) + %
A. V. Shytov, M. I. Katsnelson, and L. S. Levitov, arXiv:0705.4663v2.
For Za > 1/2. M. 1. Katsnelson(2006). Fogler et al.(2007).
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Explanation of the calculation method

We consider the case Za < 1/2

de .
pima(r) = —ieN/ S e {Ci(r, )} |
C 27

where N = 4, and G(r,r’|€) is the electron Green’s
function in a Coulomb field. (A.I. Milstein, V.M.
Strahovenko (1983))
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Electron Green’s function

(e+2% - (@m) wir.0 =0,

<e + ? — (o -p) — agM) G(r,r'|e) = 6(r — 1)).

For Z = 0 we have e = £+/p? + M?. (A.l. Milstein, V.M. Strahovenko (1982))

VI Za ' 1, [° kds  2iseZa
G(r,r |e) = <e—|— " + (o P)+03M);PA(¢’¢)/O sin(ks)e

X exp [zk:(r + r/) cot(ks) — z'ﬂ')\] Jo (2k\/ﬁ> .

sin(ks)

1
/\:7$5, ’Y:\/(m+1/2)2—(Za)2, m=20,1,2...
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Induced Charge

de ds e Y coshs <2Za cos(pus) coth slay(y) — Sin(,LLS)%yfév(y)>
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Here k = €2+ M2,y = 2rk/sinh s, u = 2Zae/k, v = \/(m + 1/2)2 — (Za)?,

m=20,1,2..
d*k / de 1
k k+q (27r)2 27 (e — (ok) + 7;0)(6 — (o(k + q)) + i0)

’ ori ] 57 | o | Gy

/pmd(r)der' =0.
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M? 1
oM (r) = —|e| Za (gé('r) + T1n(Mr)> , for g <7
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pind(r) — andé(r) + Pdistr -

7
Qind = eN [gZoz -+ A(Zoz)] = —|e|A(Za) .
AN Za) :% Z Im [lnI‘('y —iZa) + %ln('y —iZa) — (v —iZa)p(y —iZa) + ij—: — z’Zowm,b/(%)} .
m=0
1.2F T ' T ' T ' T — T 3 5
_ A(Za) = —=(Za)+0.783(Z)"+1.398(Z )’ +...
. — Exact 2
| — — First order
0.8 3 Shytov et al., Biswas et al.
,8 i // i
=% =71 az JE_ 2z L_,
i 1 = 1.12—1.194/— — —0.29 | = —
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Zogt = Zaw — AA(Zegrx)
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Results

e Using the operator method we have found useful integral representation for
Green’s function of electron in a Coulomb field .

e Using this Green’s function we obtain distribution of induced charge in all orders
in Za for Zaw < 1/2.

e We have found the effective charge number Z.g for Coulomb impurity in the
self-consistent way:.
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