Condonsed Master plysies (gl 77))
HW # 7___. §D{w1—~“om
Dr Gagem Al zoul,

® j[a\r‘ C\fjs"aj w,'la\rs N atoms, ’bllld Cﬂ’ﬂéSl'\IQ eMorjj 1'3

e m(g)- a(gf] -0

| | Vy ‘
w\w«z 01., 'S NN Ju‘f Fante  9\Uom Lj J,,: o (ZAA'Z) N0 _AL) 4
be fce - fee ‘L Ao 2 An

J A‘ch »’
On y =12.25, A, = ‘]-l’/ /}{ = s A, - 2.3 =

, )2
. | o bec ¢~ 4 Lee | 1
6(( - = A)Z < A )‘DCC - A[ ol )LCC - \\ & )2 _ ﬁ/‘"
6 cc \! , ‘[ - 5w NC b/)\oa- - ZA’:“_
cc Q: |2 € ;oG | Lee
| A)Z (A)(C — AZ (”! )/CC omj (a-')[ - ﬁ[—/
LCC ‘ e L Lec A pec ’ZA;Z\'CC
A/ 44 A{ \ L‘)r
- A\'L —_ A( —pec \ \\ W,A.Mr'\vv‘s
- 2 A wec _ ZAl’L ; Siwtlav :
12 : ﬁ_c SHVL&}.U\Q
pcc N ‘ ﬂc‘C A_{[.cc C .
A"cc ( Ag ) /}A (”‘/’\/_‘cc
1 —;‘ch i (an

C L hee 1 Le

= (AéL ) ”‘U p,rcc — (A‘/ )/z A};«g “'”2,»9.234 :aﬂé

1 L et A

A6

e fecy2) , e U.3034 = 8
% Viuny© — B )/1h.
\Ar/lr‘ Oo!/\tg\'\r( &Ao\rjj qv‘j Lng
Thew for, Newow (M)

’J> (;Lc ﬁcc Sbvuckuvz \mg \m‘>

WoNT S\"a/uc j(J\/\I)\V\ /GL\L hec Shrnchy V2.
adaphs phe Lec shrackw



@
5.4
\ P _ak aue/

A
2 Al "_ 4y 4, -
,(.)\( g\‘w((?)c OAA')C a,:ﬂ(_/ a .)/ it

g A A
@7‘ V\.JI?»«\M%)—*WMZ - .ﬂ (V’IL '\'\/‘1) *\Agk)

ﬁz = 0&1(“\24-%;—\-%;)

> M- 2 J 2 Lo sl ) e har AR
R¥o NN wibh od=a

7>AC = Z k +W, ,\-\/\3
Ny Nyhg 9/(\’\\ + W2 ”V\}) “\}“1/“3

S exC/u a/wl

4~YUMC4/{”¢. 47,"‘- Son'es

4

w:L\ vx'\,vw,m;) - (v oo)

A . /
Vn,m,v\; Fo w,! oy »W\z

s =
O\W 0\(&/1"44\4 V)u\wx/\pw “/f ferrm S

, ) , ) }’”\2‘“ /\):_Q’O‘
y. 5 % 5 (o)’

N =N nl: -20 to 20 ; sum over 40 lattice points along al direction
N WMaq=~N 3= n2: -20 to 20 ; sum over 40 lattice points along a2 direction
W\ - n3: -20 to 20 ; sum over 40 lattice points along a3 direction

overall, the sum is over 40*40*40 = 64,000 lattice points
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n1: -20 to 20 ; sum over 40 lattice points along a1 direction
n2: -20 to 20 ; sum over 40 lattice points along a2 direction
n3: -20 to 20 ; sum over 40 lattice points along a3 direction

overall, the sum is over 40*40*40 = 64,000 lattice points


wil= {+Dafine the range of summationsin = 20;

{#iInitialize the sumss}
A6=0.0;
Al2 =0.0;

{#Sum over all lattice pointss)
Do[Do[Do[If[nl == 0&&n2 == 0 &&n3 == 0, Continue[]]; {#8kip the origins)rSquared = n1*2+n242+ n312;
A6 += 1/ (rSquared”3) ; )
Al2 += 1/ (rSquared”6);, {n3, -n, n}], {n2, -n, n}], {nl, -n, n}];

{+Print the resuliss)

Print["A6 for simple cubic: ", A6];
Print["Al2 for simple cubic: ", Al12];
A6 for simple cubic: 8.40163

Al2 for simple cubic: 6.20215
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w@- (xDefine the cutoff radius+)n = 1000; (#*Increase n for higher precisions)
(#*Initialize the Madelung sum+)madelung = 0.0;

(#Sum over all lattice points (i,3) within radius n=)
Do[Do[If[nl = 0&&n2 =0, Continue[]]; (#Skip the originw)
term = (-1) * (nl +n2) /Sqrt[ni*2 + n22];
madelung += term;, {n2, -n, n}], {nl, -n, n}];

{*Take absolute value for the Madelung constants)
madelung = Abs[madelung];

(#Print the resultx)
Print["Madelung constant for square lattice: ", NumberForm[madelung, {6, 4}]];

Madelung constant for square lattice: 1.6148
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