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+ 12/V18 + 24/N22 + 24/v26+ 3/V/32 + 6/v/36 + 12/\/34 + 1/1/48 }

= {2 +24(1N11 + IN13 + 1V17 +1N21 + 1V19 + 1729 ) +6(2/V17+ 2/5
+1/V33 + IVAT) + 8/V27 } — { 12(2/V10 + 4/N14 + 1/V/18 +1/v20 +1/N24 +

1V18 + 2/V22 + 2/N26 + 1/4/34)+3/V/32 + 1 + 3/4 +1/1/48}
= 45.74496144 - 45.51388668 =0.231074771
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G das Ll Al Asdall e 4.0l 3
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s ad e A3l dgall alAw (o)) il
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Ulsas s Y Lais daslod) 3yl 8 (38) 28Uall
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oS il ol Heels e L 5S35 6@
sl Gl b Aibide oy e B alnY) O
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A Al aey rasnatl) 138 o 203 ¢ (62

AA = (6/N25 + 24/N27 + 24N29 + 24/\/33 +24/\/37 +48/\41 + 48/3/35 + 24/V45
+ 48/V49 +24/AT + 48/V45 + 48/\53 + 24/\/51 + 24/\61 + 48/\/65 + 24/\/73
+24/\/43 +48//61 + 24/\/57 + 2459 + 4877 +24/N81 + 8/NT75 + 24/\97 ) -
(24/\26 + 48/NV30 + 24/V38 + 24/\/40 +24/V44 +48/\/38 + 48/V46 + 24/\/34 +
48/N42 +24/\52 + 48/\56 + 12/v50 + 24/\/54 + 48/V62 + 6/V36 + 12N72
+24/\76 +48/V/50 + 24/\/54 + 24/\/68 + 48/\/70 +24/\/66 + 8/V/108 + 24//88 + 24/,/86)
= { 1.2+ 24(1N27 + 1N29+ 1/V/33 +1/V/37 +2/v/35 +3/\/41 +2/\/49 +3/V45 +
253 + 151 +1)\/61 +2/\/65 +1)\73 + 143 + 2/N61+ zj1/V57 +1/V/59
+2N77 + 1N81 + 1N97 ) + 8N75 } — { 1 + 24(1/526 + 2/v/30 + 3/V/38 +1/v/40
+1V44 + 134 + 2]\46 + 242 +1V52 + 2/V56 +2/\/54 +2/\/62 + 1/\76 +
2N50 + 1/V68 +1/7/66 +2/\/70 + 1)v/88 +1/4/86 )+ 12(1/v/50 +1/N72 ) + 8/4/108 }
= 104.7432228- 104.7037501 = 0.03947266

Crpeaady (piiifly Adlal) AA) Clang (B Ledas AN Saad B Al Ol clea daefy clblua s 4.0
Glisdy Aadyall (i g¥lg « 6@ axkia Jgh (3 casal) B Al Cuitaally g ) LddY) Clangs Aaaal)
Ualaia LS Ao gana 21627 tdana (53 cakal) @ligh o Jaad A huall oa

iAol Adlaal) dasdall 3 ciligdy) | alay) Ol Alad) Zauhall culd ciligd)
o B Waxe el s | sl oo b | s ) Wbl A
il sl I JPRECIOA L OEY & padina) il
552l 528 53l o34
Rv25 6 1 Rv26 24 1
Rv27 24 1 RV30 48 1
Rv29 24 1 Rv38 24 1/,
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RV33 24 1 RVZ0 24 1/,
Rv37 24 1/2 RV44 24 1/,
RV35 48 1 RV36 6 1/,
RV41 48 1/2 RV34 24 1
RV41 24 1 Rv38 48 1
RvV45 24 12 Rv42 48 1
RV45 48 1 RV46 48 1/2
Rv49 48 12 Rv52 24 12
RV51 24 1 RV56 48 1/2
RV53 48 1/2 RV50 12 1
RV61 24 1/2 RV54 24 1
RV65 48 1/2 RV62 48 1/2
RV73 24 1/4 RV72 12 1/4
RV43 24 1 RV76 24 1/4
RV61 48 1/2 RV50 48 1
RV57 24 1 RV54 24 1/2
RvV59 24 1 RV68 24 12
RV77 48 1/2 RV66 24 1
Rv81 24 1/4 RV70 48 12
RV75 8 1 Rv88 24 1/4
RV97 24 1/4 Rv86 24 12
RV108 8 1/8
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A =1.61926968 + 0.03947266 = 1.65874234
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b Ay G sl ol edlileie d8LS
il g Sl Dlelall (e Al 1/py sl
Bl o2 ek ) sl ae Syl
Oall Aalal) Clasg (e Aala Bas Gaedy (il
o2 b axiid) CaaSall Lgsging Al 5pde
) lin il Ll Cas a8 cugy Al ¢ 5l
chw sl 1 gli ¢ didsadl G Ldes

: A8l

sadieall 1.747558 Aadll dadll oda Alilaays

@b pmasall )5S 55y Aalal) el snle Cull

G ) Wl o an Aalal) ) elipd aalye

F sl Apsmnall 3]l dagll 020

(1.747558 — 1.658742341)/1.747558 =
0.050823

i (5%) Ll 8 Gad (ga Sl ST

G ooeks A Gl desena dalad g Ul

Gsl s sl a3 B dendiis (53 sl

AA = {(6/V25)x1+ (24/V27)x1 + (24/v29)x1 + (24/V33)x1 +(24/v/37)x(1/2)
+HA8/VA1)x(1/2) + (48/V35)X1+(24/VA5)X(1/2) + (48/V4A9)x(1/2) +(24/V41)x]
+(48/V45)x1  +(48/VE3)x(1/2) +(24/V51)x1+(24/V61)x(1/2) +(48/V/65)X(1/2) +
(24NT73)x(1/4) +(24/V4A3)x1 + (48/N6T)x(1/2) + (24/V57)x1 +(24/V/59)x1 +
(A8NTT)x(1/2) + (24/N81)x(1/4) + (8/N75)x1 +(24/N97)x(1/4) } — {(24/V26)x1
+ (48/V/30)x1 +(24/V38)x(1/2) +(24/N40)x(1/2) +(24/V44)x(1/2) +(48/V38)x1 +
(48/V46)x(1/2) +(24/V3A)X1 +(48/VAZ)x1 +(24/V52 )x(1/2)+(48/V5e)x(1/2) +
(12/V/50)x1 + (24/V54)x1 +(48/N62)x(1/2) + (6/v36)x(1/2) +(12/v72)x(1/4)
H2ANTOp(1/4) +(48/VS0)x1 +(24/V54)X(1/2) +(24/VEB)x(1/2) +(48/V70)x(1/2)
+24N66)x1 +(8/V108)x(1/8) +(24/VBB)X(1/4) + (24/V86 )x(1/2) }
= { 1.2+ 24(1\27 + 1]N29 + 1}\/33 +2/4/35 +2/V41 +1/\/49 +2/\/45 + 1/V/53 +
151 +1)V65 + 1743 + 1/N61 +1/N57+1/\/59 +1)\77)+12(1)\/37 +1/\/45+1/\/61)
+6(1/N73 +1/V/81 + 1/V/97 ) + 8/\/75 } — { 0.5 + 24(1/N/26 + 2//30 +2/V/38 + 1//34
+ 146 + 2/V42 + 1/V56 +1/V54 +1/\/62 + 2/\/50 +1/v/66 +1/4/70 )+12(1/V/38+
168 +1/7/50+1/v/52 +1/V/54 +1/7/40 +1/V44 +1/7/86) +3(2/V88 +2/\76+1]\/72 ) +
1/V/108 } = {1.2 + 64.85263992 + 5.29808478 + 1.978121244 + 0.92376043 } - {0.5
+ 58.45020399 + 13.39644877 + 1.681402741 +0.096225044 } = 74.25260637 -
74.12428055 = 0.128325824
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Proving the Possibility of the Calculation of the Madeluag Constant for the
Sodium Chloride Crystal using a Limited Number of the Terms of the Series
giving the Expression of this Constant

Saleh Saeed Barbaid

Abstract

In this research , after referring to basic assumption of the theory of the binding energy of the ionic
crystals , we explained the Madelung constant and then , we show how the method of the neutral electric
groups introduced by Evjen facilitates the convergent of the series showing the Madelung constant.
Then , afterward we reviewed the principal points of the crystalline structure of the sodium chloride
which crystalizes in a cubic faces centered lattice ; showing that the apparition Of 27 ions in each unit cell
of its space lattice ; afterward we calculate different values of the Madelung constant , showing how we
can calculate the value of this constant for the sodium chloride by using only a limited number of the
terms constituents the series of this constant .

Keywords: Lattice , crystal , crystalline structure , binding energy , ionic crystal, lattice energy of ionic
crystal , lattice constant , basis , Madelung constant , face-centered cubic lattice , series , electrostatic
interaction , potential energy .
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