54 4 2005 4
1000-3290/2005/54 04 /1702-05

ACTA PHYSICA SINICA

Vol.54 No.4 April 2005
(©2005 Chin. Phys. Soc.

KMgF,

STE. STE

4.42 eV°

3.7 eV
KMgF;

0.9 eV " .
STE

! 210097
2 210096
2004 1 14 2004 9 13
KMgF, STE
F Is 2p Mulliken
F F
Vi 110
FooV STE
KMgF;
PACC 6170D 7135 3120B
1.
F-H
ABO,
KMgF;
KMgF, Ve
KMgF; Alcala "
1 STE
. KMgF,
o KMgF,
KMgF;
56 STE
1 ns Gavartin ~ '°
KMgF;
STE INDO
KMgF; ABO,
KMgF; KMgF;
F 19
78
VK VK KMgF3
* 10174011 BK2001002

12

3.65 eV . Hayes

STE

13—15

NaCl
Kohn-Sham

17 18

STE



4 KMgF, 1703
Hartree-Fock
Az
KMgkF; F Vi (/; o
STE l
o : y
! -l
T
2. / /119' x
|
Gaussian 94 » ///l___ T T T
o /
1
oM OF QK | JFd
Il
I 1 F
1
F Mg, K, Fy
P
Ewald 2 Madelung
Fock Hartree-Fock- 1 . F
Roothaan F .
19 22 . F Mgt F°
1 K* Mg* F~ 1.3% 0.8% K*
Slater Hartree-Fock 0.3% . Puchina * CaF,
%
Gauss . I F Ca’* 0.6%.
F- Gauss K" Mg KMgk, F
LANLI  CHF » _
Vi H F F 1s
F° F~ Slater Hartree-Fock 2p Hartree-Fock
Gauss . 1s 2p Gauss
ghost atom Gauss Mulliken F
K 1.1 Is
F
3. 2p
. Frank-
KMgF; Condon F
ay =0.397 nm. F
1 15 I 46 Mulliken
1 15 1 F Mulliken Gauss
2 Mgt 4 K 9 F° F Mulliken
F- Mg, K, Fy . Gauss
F
Mg, K, Fy F
0.003 nm Vail *  BaF, F



1704 54

1 F Is 2p Gauss D,,
Mulliken F AE v S >3
- 'K u g
Gauss /ag?®  Mulliken e /eV O JeV Hartree-Fock UHF
1s 0.12 0.89 4.74 3.96 eV V.
. K
0.05 0.09 3.7 eV 10
2p 0.10 0.14 9.83
0.03 0.86 Ox ZV(\FQ oO%
3 1
AE 5.09 4.4 Y+ C
\Ei OK5 y Fis
ag . \\
P ('11\;: S
F Is 2p o ’.ﬁz S S e Pl
F 5.09 eV Bog M ] o [Me
|
4.42 eV 0.7 eV. Puchina * ‘
o K, //(/F10 6\1{2
Hartree-Fock CaF, F O c
) s Fip O« Fia
1eV. Vail BaF, F 8
oM OF QK' &DOwd
F
2 V V
1.3 eV * )
STE Vi
0.5eV
F Gauss
0.008a; ay STE
Gauss
3
F 3
F . 3
F 110 110
010
F 29°. 3
2%
Vi 1 23
. STE -
1l 65 Vi STE
23 . Vi STE ‘
Vi 2 . UHF STE 4.06
2% eV 3.65eV 120 ,
2 : KMgF, STE
Vi 0.187 nm
0.281 nm )
Vi KMgF; STE
110 2 STE
2 Vi ) STE 110
2 “1.S.7
2% 13—15

110 R % Cyy



4 KMgF; 1705
STE
Z F
b Ks Mg dKl ABO,
Fyy Y Fis INDO s ABO,
oK
~ }Mgs Py
Fy Y Fy F,~
N O/ TR ZTIS Fy
=
Fs Mg, L~ Mg, *
Fg ' Fg & 4
/épllo K /
P Ka / 2
pe; F
Fo Ok, 1 KMgF;,
.Mg2+ OF— °K+ %FZ_ ‘/:-\/\JEJE':% VK STE
STE STE F
Gauss
STE
F Mulliken
Gauss F
STE 100
11 2 Mulliken Gauss . Vi
& STE F-H Vi
H 111 110
STE STE
KMgF, STE 110 010
110 010 oV STE
STE. KMgF,
1 Horsch G Paus H J 1986 Opt. Commun . 60 69 12 Hayes W Owen I B Pilopenko G 11975 J. Phys. C Solid State
2 Bacci C Fioravanti S Furetta C et al 1993 Radiat . Prot. Dosim . Phys . 8 1407
47 277 13 SongKS Leung C H Williams R T 1989 J. Phys. Condens.
3 Zhang X M Zeng B Q Yu W L 1994 Acta Phys. Sin. 43 637 in Matter 1683 Song K'S Baetzold R C 1992 Phys. Rev. B 46 1960
Chinese 1994 43 637 14 Shluger A L Grimes R W Catlow C R A 1991 J. Phys.
4 Gektin A 'V 2000 J. Lumin. 87—89 1283 Seo HJ Moon B K Condens . Matter 3 3125
Tsuboi T 2000 J. Lumin. 87—89 1059 15  Williams R T Song K S 1993 Self Trapped Exciton — Berlin
5 Jansons I L Krumins V' J Rachko Z A et al 1988 Solid State Springer Press p 122
Commun . 67 183 16  Gavartin ] L Sushko PV Shluger A L 2003 Phys. Rev. B 67
6 Busulutskov A E Britvich G I Kochetkov V T et al 1992 Nucl . 035108
Instrum . Meth . A 322 235 17 Eglitis RT Kotomin E A Borstel G et al 2003 Comput . Mater .
7 Feng X Q Lin QS ManZ Y et al 2002 Acta Phys. Sin. 51 315 Sci. 27 81
in Chinese 2002 51 18  Eglitis R1 Kotomin E A Trepakov V A et al 2002 J. Phys.
315 Condens . Matter 14 1.647
8 Yao M Z Gu M 2003 Acta Phys. Sin. 52459 in Chinese 19 HuangGQ Chen LF Liu M et al 2003 J. Phys. Condens.
2003 52 459 Matter 15 4567
9 Gektin A V. Komar V K Shiran N V et al 1995 IEEE Trans. 20 Frisch M J Trucks G W Schlegel H B et al 1994 Gaussian 94
Nucl . Sci. 42 311 Pittsburgh  PA  Gaussian
10 Riley CR Sibley W A 1970 Phys. Rev. B 12789 Hall T P P 21 Kittel C 1956 Iniroduction to Solid State Physics New York Wiley
Leggeat A 1969 Solid State Commun . T 1657 Press p571
11 Alcala R Koumvakalis N Sibley W A 1975 Phys. Stat. Sol. A 22 Huang G Q 2002 Comput. Phys. 19 234 in Chinese
30 449 2002 19 234



1706 54

23 Clementi E  Roetti C 1974 At. Data Nucl. Data Tables 14 178 383

24 PuchinaA V Puchin V E Kotomin E A et al 1998 Solid State 27 CallPJ Hayes W Kabler M N 1975 J. Phys. C Solid State
Commun . 106 285 Phys . 6 160

25 Vail JM Coish W A He H et al 2003 Phys. Rev. B 66 014109 28  AdairM Leung C H Song K S 1985 J. Phys. C Solid State

26 Kan'no K Tanaka K Hayashi T 1990 Rev. Solid State. Sci. 4 Phys . 18 1909

X

The colour centers and self-trapped exciton in KMgF;

Huang Gui-Qin'  Liu Mei®  Chen Ling-Fu'

' Department of Physics Nanjing Normal University ~Nanjing 210097  China

2 Department of Physics  Southeast University ~Nanjing 210096  China
Received 14 January 2004  revised manuscript received 13 September 2004

Abstract
The ab initio method is used to model the colour centers and self-trapped excitons in KMgF; . The geometry optimization of
the defect cluster including the F center shows that the relaxation of the lattice around the F center is very small. The
calculated Mulliken populations for F center in its ground state and excite state show that the ground state wavefunction of F

center is well localized but the excited state wavefunction of it is more diffuse. Furthermore our results show that the Vi center

moves toward the nearby interstitial site but keeping the molecular axis along the 110 direction. The relaxation of the self-

trapped excitons consists of an axial translation superimposed with a rotation. The calculated excitation energies of F center Vi

center and the emission energy of self-trapped exciton are compared with their experimental values.
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