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Isd> Puasson tonliyindon istifada edorak coxelektronlu atomlarin (Z>20) elektro-
statik potensiali va elektron sixliginin radial paylanmasi ii¢iin analitik ifadalor alimmisdir. Bu
ifadalor asasinda sarhad sortlori arasdirilmis va xiisusi hal kimi sira némrasi Z=20 va 40
atomlar iigiin kompyuter hesablamalari aparilmigdir. Bu hesablamalar asasinda ¢oxelektronlu
atomlarin elektron sixhigimin yaratdigi elektrostatik potensial va elektron sixliginin radial
paylanmasinin, onlarin farqinin va nisbatinin qrafiklari qurulmusdur.

Elektronoqrafiyada qurulus amplitudunun nazari hesablanmasi ii¢iin atomun
elektrostatik potensialinin analitik ifadesi molum olmalidir. Bu mogsadls atomun
(Z>20) elektrostatik potensialinin Tomas-Fermi tonliyinin miioyyon sarhad sortlori ilo
hallindan alian riyazi ifadslorinden atom vo qurulus amplitudunu hesablamagq ti¢lin
secim aparilir. Elektron siiasi {igiin se¢im meyari atom amplitudunun adadi qiymatlori
olan {imum molum cadvaldir [1]. Bu cadval yarimempirik riyazi ifado asasinda tortib
olunmusdur. Buna baxmayaraq nazik tobagalarin qurulusunun miiasir elektronoqrafik
totbiqindo bu cadvelden istifado olunur. Isdo atomun elektrostatik potensialinin
Tomas-Fermi [2] tonliyinin hollindon alinmig

Z
P10 (Z,7) =7ec1>1(x) (1)

riyazi ifadesi vo Tomas-Fermi tonliyino ekvivalent olan Eyler-Laqranj tonliyinin
hallindan [3] alinmig

Z
HVASE 7eq)2 (x) @)

ifadslorindon istifads etmoklo atomun elektron sixliginin yaratdigi potensial ii¢ilin
analitik ifade alinmugdir. (1) vo (2)-deki @, (x) ve @, (x) funksiyalar1 asagidaki
kimi askar analitik ifadoslore malikdirlor [2, 3]:

3

D, (x) =Y ye 3)
i=1

D, (x) = iane‘b"" )
n=l
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r o L o
Burada x=— vo a, =0,529 4 -hidrogen atomunda birinci Bor orbitinin
o

radiusudur. g, -miisyyon sabit adadlordir. y;, 4;, b, - Z -don asili dayisenlordir.
4 4
V= Y cj n(In(Zg)) 5= > dj a(In(Z;))"
n=1_0 n=20

7 0.01266712 —0.0261047 0.0214184 —0.00235686 0.0000210672 )

c:=| 0.0580612 0.0293077  0.0857135 -0.0223372 0.00164675
\ 0.927968 —0.00164643 —0.107685 0.0247998 —0.00167822 |
(164.564 —152.192 62.3879 —11.5005 0.808424

d:=| 11.3060 —-6.31902 2.02526 —0.370738 0.0261151
\ 1.48219 —0.0557601 0.0164387 —-0.00439703 0.000997275 )

ag = 0.5057 ap = 04109 ay = 0.0835

1 1 1

bpi:=0.395(Z)° by ji=2076(Z)° by =3757(Z)°

(3) vo (4)-don istifads etsok goriiner ki, x=0 olduqda Pla. nisbati vahido

P2a
barabor olur, bu da ¢,, -nin ¢, -ya riyazi ekvivalent oldugunu gostarir.

Molumdur ki, Puasson tonliyi kiirovi simmetriyaya malik vo sira nomrasi Z
olan ixtiyari atom ii¢iin asagidaki kimi ifads olunur [1]:

2
V20, (Z,r) =~4nlp, (Z,r) = pe(Z,1)]. 5)
Aydimdir ki, atomun ¢, (Z,r) elektrostatik potensialin
¢a(Z’r):¢n(Zar)_¢e(Z’r) (6)
kimi yazmagq olar. Onda (5) tonliyini
V20, (Z,1) + 47, (Z,1) = V20 (Z,r) + 47p,(Z,r) (7)

soklino salmaq olar. Bu tenlikdo ¢,(Z,r) atom niivesinin ondan r mosafodos

yaratdig1 potensialdir (basqa sozlo desok Ze noqtovi yiikiiniin ondan » mosafado

Ze
yaratdig1 elektrostatik potensialdir). Yoni ¢, (z,7) =—. % operatorunun sferik
r

Z
koordinatlardaki ifadosi ilo 2= -o tosir edarak Vzgon (z,r)=0 alanq. p,(Z,e)=0

r
olur. ¥ = 0 noqtasi praktik olaraq izols oluna bilor. Ona géra do (7) tonliyi
Vi@ (Z,r)+4ap,(Z,r)=0 8)

soklinds yazila bilar. (6), (1) va (2)-don istifado etmoklo (8) tonliyinin hallarini
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asagidaki kimi axtaraq:

P1e(Z,r) = [1 Dy (x)] ©)
P2e(Z,r) = [1 D, (x)]. (10)

(3)va(4) i (9) vo (10) -da nozors alaq:

Z 3 dix

(ole(Z,r):Te{l—Z%e & } (11)

i=1

3
(oze(Z,r):E{l—Zaneb”x] (12)

r n=1

P1.(Z,r) vo ¢y.(Z,r) potensiallart » — 0 vo r — o0 sarhod sortlorini

3 3
6doyon hoallordir. Dogrudan da » — 0 z y.e " 1 vo Zane_b”x — 1 (giinki

i=1 n=1

3 3

Y 7i=1vaDa,=1). Onda ¢,,(Z,r) >0 vo ¢,,(Z,r) = 0 olar, basqa sdzlo
i=1 n=l1
niivonin yaxin otrafinda elektron sixligmin yaratdig:1 elekrostatik potensial sifra bo-

3 3
. —A; -b .
rabor olur. » — o is9 Z y.e 7 va Zane " funksiyalar sifra yaxinlagir. Onda

i=1 n=1

».(Z,r) —)2 vo  ¢,,(Z,r) —)ﬁ.
r r

Z > 20 olan atomlar ii¢iin (11) va (12) ifadslorini (8) tonliyinin xiisusi
hallari kimi gabul etsak alariq:

pie(Z¥) = €S Bye (13)

mox,1

P (Z,x) = o (14)
Basqga s6zlo (11) va (12) (8) tanhymm xUsusi hollori olar. Bu sortlo ki,

coxelektronlu atomun elektron sixlig1 (13) vo (14) kimi analitik ifado olunsun.
Rentgen siialar1 ilo qurulus tohlilinde elemetar 6zokdos atom koordinatlari

atomun elektron sixliginin maksimal qiymoto malik oldugu ndqtelorde miioyyan

edilir. Bunu nazors alaraq isds (11), (12), (13), va (14) ifadolori ssasinda ¢y, (Z,x),

n }'l

020(Z,x), p1e(Z,x) vo py.(Z,x) kemiyyatleri iigiin kompyuter hesablamalari
aparilmisdir. @1,(Z,x) vo @,,(Z,x) potensiallarinin, eloco do pj,(Z,x) veo
Pae(Z,x) elektron sixhiglarmin miigayiseli analizini aparmaq tig¢lin Z=20 vo 40
qiymeotleri liglin uygun qrafiklor qurulmusdur (qrafiklorde ¢ =@y, , ¢ = s, ,
D2 =0le =P2e » M=Ple/Pre » P12 = Ple =Pre » PI=Ple! Poe isard

olunmusdur):

125



110° Tp3
9107 1
7 L

810
7107
ol 0610

K
¢lk,15-lﬁ-? \
\ |

440
310 \
2107 .
1107 N
00025 05 075 1 125 15 175 2 225 25
X

110° 1y
9107
8107
7107 HE
S
¢2k,05'19 ‘__
R
5107 T
L \
veerer 410 ¥
1107 \
2107 .
1107
Nl
0 025 05 075 1 125 15 175 2 225 25

b's

15107
1310
11107

910"

812k g '.'-10_8
— s10°

Xk

148 c T
L6t

IBIT

ong 011277

m“ 088 ™

076F——— SN
064 RN ~_

0524 ~
04

0 025 05 075 1 125 L5 175 2 225 25
g

126



0

1107

2107

s31077

=7
Plk,0_4'10

— 510
Plk,1 7

ssesss 610

7107

<10

9107

1108

Xk

0 021042 052-108TT 04 1135 146 167 188 2108 229 3

P2k, 1 -
verere 6107 T

7107 1

5107

9107
-6

=110

S

1.5-10

g

1.25-10
110
7510

d b b

P12 o 5-10

E}

2.5-10
P12k 1

S

—2.5-10

S

-5-10

&

-7.5-10

Jy

-1-10

18
16
14

5
POk 0 1.2

Pag. 1
cesese 0.8

0.6
04
0.2

21 042 0,63 083717 TS THe 1,67 1.88 208 229 25

021 042 0)63 083 1/04 125 146 1/67 188 208 229

=k

i}

021 042 063 083 104 125 146 1.67 188 208 229
X

127

25



(1) vo (2) ifadolorinin hor ikisi miioyyon toqribi metodlarla alindigina goro
bunlardan hor hans1 birins istiinlilk vermok ¢atindir. Ancaq qurulus tshlilinds in-
tensivliyi qiymetlondirme metodu — qaralama metodunun Oziinlin xotali oldugunu
nozara alsaq, (1) vo (2) ifadslerini eynigiiclii saymaq olar. Fikrimizca (4) ifadesinds
b, -in Z-don asilihig: sade olduguna goéra [4] nazori hesablamalarda (2) ifadssing

ustiinlik vermak olar.
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PAJTMAJIBHOE PACIIPEJEJEHUE JIEKTPOHHOM IVIOTHOCTH U
SJNEKTPOCTATHYECKOI'O HOTEHIIUAJIA MHOT'O3JIEKTPOHHBIX
ATOMOB

C.A.AXYHJIOB, ®.I' 'TAIITAEB, 1.C.AXYH/IOB, AI' TACAHOB
PE3IOME

B pabote, ucnons3ys ypaBHenue IlyaccoHa, Mmoy4eHbl aHATUTHYECKUE BBIPAYKEHUS
IUISL PAIUaIbHOTO paclpeleNieHUs IEKTPOHHON TUIOTHOCTH M AJIEKTPOCTATHYECKOTO MOTEH-
[Haia MHOTOXJIEKTPOHHBIX aToMoM(Z>20). Ha ocHOBe MOy4eHHBIX BBIPAKEHUH HCCIIEI0Ba-
HBI TPAaHUYHBIC YCIIOBUS, M KK YaCTHBIN CITy4ail Ul aTOMOM C HOPSAAKOBEIM HOMepoM Z=20 u
40, npoBeeHB KOMIIIOTEPHBIE BEYHCICHUS. Ha 0OCHOBE 3THX BBIYMCIICHHH NOCTPOCHBI Ipa-
(UKH 3JIEKTPOCTATHYECKOI0 MOTEHIHUANA, CO3AaHHOIO JIEKTPOHHOHM IIOTHOCTH M Pajuab-
HOTO pacIpeaeieH s AIeKTPOHHOM IUIOTHOCTH, UX Pa3HOCTEH U OTHOLICHHIH.

RADIAL DISTRIBUTION OF ELECTRONIC DENSITY AND ELECTROSTATIC
POTENTIAL OF MULTIELECTRON ATOMS

S.A.AKHUNDOYV, F.G.PASHAYEYV, H.S.AKHUNDOV, A.G.HASANOV

SUMMARY

In the presented paper, analytical expressions for radial distribution of electronic
density and electrostatic potential of multielectron atoms (Z> 20) are received using Puasson
equation. On the basis of the received expressions boundary conditions are investigated and
and 40 computer calculations are carried out as a special case for atom with serial number
7Z=20. On the basis of these calculations, schedules of the electrostatic potential created on the
electronic density and radial distribution of the electronic density, their differences and
relations are constructed.
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