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Abstract; The plasma screening effects on the energy levels and wave functions of hydrogen-like ions were esti-

mated by using Debye model. The effects on n [( n=1-4,1=0-3) energy levels and wave functions of hydro-

gen and Fe”

tum number n and / has been analyzed. The results show that the screening effects increasing as n increasing and
decreasing as [ increasing. Last, the Eigenenergies of isoelectronic series change against screening parameterpha

' ion versus screening lengthg&b\ave been analyzed. Furthermore, the screening effects versus quan-

as

been discussed,it’s shown that the plasma screening effects are decreasing as nuclear charge increasing.
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Table 1 Binding energy of states 1s — 4f for Debye potential with Hydrogen atom(in units of Hartree )
Screening strengths A (in ag)
State Method —
1000 500 100 40 30 15 9 5
1s Our 0. 5039 0. 5029 0.4939 0. 4795 0.4716 0. 4365 0. 3988 E 70.7:?2778. :
Ref[ 7] 0. 4990 0. 4980 0.4901 0. 4755 0. 4675 0. 4366 0. 3976 0. 3268
2s Our 0. 1240 0.1230 0. 1277 0. 1018 0. 0948 0. 0742 0. 0445 0.0121
Ref[7] 0. 1240 0. 1230 0.1153 0.1018 0. 0948 0. 0700 0. 0442 0.0121
2p Our 0. 1391 0.1391 0.1198 0. 1043 0. 0987 0. 0686 0. 0405
Ref[ 7] 0. 1240 0. 1230 0.1153 0. 1015 0. 0943 0. 0683 0. 0402
3s Our 0. 0563 0. 0587 0. 0440 0. 0365 0. 0286 0.0130
Ref[ 7] 0. 0546 0. 0536 0. 0462 0. 0343 0. 0287 0.0122
3p Our 0. 0587 0. 0526 0. 0440 0. 0365 0. 0281 0. 0121
Ref[ 7] 0. 0546 0. 0536 0. 0462 0. 0341 0. 0283 0.0110
3d Our 0. 0530 0. 0530 0. 0479 0. 0330 0. 0272 0. 0085
Ref[ 7] 0. 0549 0. 0536 0. 0461 0. 0336 0. 0275
4s Our 0. 0303 0.0293 0. 0223 0.0123 0. 0082
Ref[ 7] 0. 0303 0. 0293 0.0224 0.0125 0. 0085
4p Our 0. 0298 0. 0298 0.0224 0.0130 0. 0081
Ref[ 7] 0. 0303 0. 0293 0. 0223 0.0123 0. 0082
4d Our 0. 0298 0. 0292 0. 0224 0.0116 0. 0087
Ref[ 7] 0. 0303 0. 0293 0. 0222 0.0119 0. 0075
4f Our 0. 0325 0.0280 0. 0244 0. 0126 0. 0063
Ref[ 7] 0. 0303 0.0293 0.0221 0.0112 0. 0065
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Fig.2 Wave Functions of Fe”* ion of 1s and 3p orbit versus screening lengths A

A R SO | A9t T ST 1
O3l 1304 MRS, ROREEE (A = ,
- E)BFEAESHA R AR B S T
S8R Ry B RCRE AL A R LR B
T N P TN
3.2 TR R R AR
3.2.1 _F B TR HCOR 3R B HU g & 8 #
ot [F82 Rm T 58 TS P BT 1s o
3 1L B R I A R, ek, = o0
MR TIERNETE A =500 RoRFIFB/EEE TIE,
A RIS TSRS, € 2 S T 1
28 ST SRS T LR B 4
SR o RS WA T, I S 2
RS 3N BN,

M2 ATLELE 45 88 TR RN X TR )

BFAMRIEARRE, A T X R R, AT
TAF R TR BRSO X A [ T E n A L AR fIE
PRI S

2.2 FEFHRARMEMEFTHa TN

U3 it T 2B T Fe™ BT ns(n=1,2,

3,4) PR B RIS H A AR, b Rk
SR ABEL0 3.0 AJLUES, FRFH R
K, RSN R e B K. X — IR AT LA Ry < X
F Fe® BT, ERTHEBK, KX THFHER
SR, BT LA B A BRI R R M 8K 55— 7 I
IE BB , 55 B A 57 MR %o JB o 45 A 52 il X T
RSB AR Ak EURR. FE L T AR [F B B R S B
A, BRHSCIRE oR BN AE B g UBE BRI B 22 B A B R
BRI IEFTR, 2 A =3 B, 1s,2s F13s R
BORAERFRIEM T T8, BA 4s FUBFER/D
ER X5 A =10 BIERAEERKET.



% W

FHLF - FHETAAMBETEAE T RAGS0H0 5

/"\\ A=1,I=0,n=1-4

P(nlir)
D= —CO0O—=m—Wwh

houhohouwohoucine
FEAT R

P (n,l/r)

4.0

35 i A=3.1=0,n=1-4
3.0 e

2.5 st

20 lsj '3 L]

L. /' \

sl 2 \ 3s

1.0 25 5 \ f \*3_‘.-

0.5], T etliad Y s

0.0 ,g—;r——,
-0.5 0 A

-1.0 W "‘;f 4s”
=i "« ,,"4,\‘

_%(c) ‘u

001 0.1 i 10 100

B3 BTk Fe® BT ns(n=1-4) Bl kb SRR B E A 10728k, ( + AT .

Fig.3 Wave functions change for ns(n =1 -4) orbits for different screening length A.
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