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�©æ^þfåÆlÞ��{, $^�Ý�¼ B3LYP �{3 6-311 Ä|Y²þ, éØÓ	\>| (–0.15—

0.15a.u.) �^e LiF ©fÄ��½>f(�?1
O�, ïÄ
	>|é LiF ©f��!Uþ!>Ö©Ù!U?
©Ù!UY9ù	1Ì�K�5Æ. (JL², �X Z ��	>|�O\, ©f��!ó4ÝÚUY4O, �f>Ö
�4O, oUþü$, ªÇ9Ùù	rÝ4~, LiF Ä�©f³U�ü$, l)U~�.

'�c: LiF, 	>|, >f(�, Ôn5�
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1 Ú ó

LiF ¬N´�«é��1Æ¬N, äk`û
�ÔnA5.LiF 3ý�b	�ù	 (0.12—6µm) �
Åãk�p�ßLÇ, AO´3ý�b	k`û�
ßLÇ (ßLÇ 77%—88%), LiF ��þ^u¾!
yÜ7�ÅJÚXJ¥ [1,2], �3>)¾ó�¥
^�Jp>��V\J. LiF 3�fUó�¥�^
�¥f¶-á�, Lí�Aæ¥^�MJ. Ød±
	,LiF 3Ø�Æ!��!Øó�!/�t&!�
Ê�+��kA^ [3−9]. Cc5, LiF ¬N�k'
ÔnA5Úå
Ä:nØ�Æ[Ú¢SÿþÜ�
Eâ<
�'5 [10].

ïÄÔ�©f3	>|¥�A5´ïÄÔ�
A5����å», ïÄÔ�©f�(�A
5q´9Ù����ó�, Ï�Ô�©f�(
�A5û½
á��A5 [11−22]. 8c, 3	>|
¥�A5ïÄÌ�Ny3 TiO, PuH2, Si2O �©f,
'u LiF ©f	|�A�ïÄ��. �©Äkæ
^þfåÆlÞ��A«�{, `z��
 LiF
©fÄ��½�., ÏL�¢���'�, À

� B3LYP/6-311 �{, O�
 LiF ©fÄ��AÛ
(�!©fÓâ;�Ú�;��U?©Ù!��
ªÇÚù	1ÌrÝ3	\>|�^e�	\>
|Cz�5Æ, dd?Ø
	\>|é LiF Ä�©
f��!U?!Uþ!��ªÇ!ù	1ÌrÝ
±9ó4ÝÚl)U��K�.

2 nØ9O��{

� © Ä k æ ^ Ø Ó � { ( Ü Ø Ó � Ä |,
é LiF ©f?1(�`zO�. ÏL�¢���
'�, À�·���{ÚÄ|, Uì LiF ©fIO
�I, |^À���Ý�¼ B3LYP �{ÚÄ| 6-
311 é LiF ?1`zO�, Ù��féA��IX
ã 1 ¤«, ÷©f¶ Z ¶ (²1u F-Li ë�) ��,
\þØÓ�	>| (–0.015a.u.—0.015a.u.). 3dÄ
:þ, ÏLO�, ©Û
 LiF ©f�AÛ�.!>
Ö©Ù!ó4Ý!�ÄªÇ!;�U?©Ù±9
ù	rÝ��	\>|rÝ���Ú���'X.
3O�L§¥, ©f�M�îþ¥\\
 µ × F , µ

�©f�ó4Ý¥þ, F �	>|¥þ.
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ã 1 Ã	|e� LiF ©fÄ�½�.

3 (J�?Ø

3.1 ÃÃÃ			\\\>>>|||��� LiF ©©©fff���AAAÛÛÛ���...

LiF ©f��5V�f©f, á C∞v + [14]. O
�(JL²ÙÄ>f�� X1Σ+, `zÑ�²ïØ
må Re Ú©fNXUþ�uL 1 ¥, ¿�¢��
?1'�.

lL 1 ¥êâ�±wÑ, B3LYP/6-311 �{O
�¤���²ïØmå�¢����C, ¤±, �
©¥ LiF 3	\>|�^e©f(��`zþ
^�Ý�º B3LYP �{3 6-311 Ä|Y²þ?
1O�.

L 1 ØÓ�{`z LiF ©fÄ��(�

B3LYP/6–311+ B3P86/6–31+(d,p) B3P86/6–311 B3LYP/6–311 ¢��

Re/Å 1.592588 1.585632 1.568252 1.565373 1.563864[18]

E/hartree –107.464566 –107.632337 –107.64955 –107.451935

5: 1 hartree = 27.21 eV.

3.2 ØØØÓÓÓ			\\\>>>|||���^̂̂eee LiF ©©©fffÔÔÔnnnAAA
555���OOO������©©©ÛÛÛ

3.2.1 	 \ > | é LiF © f � � Ú U þ
�K�

� 3 Z ¶ (F-Li ë �) � � \ ± Ø Ó >
| (−0.015a.u.—0.015a.u.) �, æ^ B3LYP/6-311
�{é LiF ©f?1(�`z, ��½©f(
�. O�(JL², 3ØÓ	>|e (–0.015a.u.—
0.015a.u.), LiF �Ä�E,´ X1Σ+, §�UþÚ�
��L 2.

ã 2 LiF ©foUþ�	\>|�Cz

ã 3 LiF ©f���	\>|�Cz

ã 4 LiF ©fó4Ý�	\>|�Cz

lL 2 ¥êâ�±wÑ, oUþ�>| F �Å
ìO�Åì~�, oUþCÀ¥�5~�, Cz
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5Æ�ã 2. LiF ©f���X>|�O�O�,
Cz5Æ�ã 3©ó4Ý�X>|�O�O�,
Cz5Æ�ã 4.

3.2.2 	\>|é LiF ©f>Ö©Ù�K�
æ�þãÓ���{, O���� LiF ©f3

ØÓ	>| (–0.015a.u.—0.015a.u.) �^e�>Ö
©Ù, (J�L 3.

lL 3 ¥êâwÑ, du LiF ©f��Ø�>
Ö, ¤± Li �f��>Ö,F �f�K>Ö, � Li �
f� F �f¤�>Ö´�þÉÒ�. Li �f±��
�>Ö�Ý�X>|�O�ÅìO�,F �f�
>K5�X>|�O��ÅìOr, �Ò´`, Li
©f¥ F Ú Li �f±��A�>Ö�ÝÑ´Åì
O��.

L 2 ØÓ	\>|e LiF ©fÄ����ÚUþ

F /a.u. –0.015 –0.010 –0.005 0.0 0.005 0.010 0.015

E/ hartree –107.418905 –107.429589 –107.440599 –107.451935 –107.463598 –107.475591 –107.487918

Re/Å 1.534486 1.543776 1.55398 1.565373 1.577472 1.59101 1.605979

µ/Debye 5.3472 5.5138 5.6797 5.8465 6.0126 6.181 6.3522

5: 1 Debye = 3.33564×10−30 C·m.

L 3 	\>|é LiF ©f>Ö©Ù�K�

F /a.u. –0.015 –0.010 –0.005 0.0 0.005 0.01 0.015

Li 0.562024 0.582883 0.602941 0.622219 0.640658 0.658317 0.675179

F –0.562024 –0.582883 –0.602941 –0.622219 –0.640658 –0.658317 –0.675179

3.2.3 	\>|é LiF ©f;�U?©Ù�
K�

$ ^ Ó � � � {, � � ± � � 	 > | � ^
e LiF ©f��$�;�Uþ EL, �pÓâ;
�Uþ EH ÚUY EG, �L 4, L¥UY EG Ue
ªO�:

EG = (EL − EH) × 27.2 eV. (1)

L 4 ØÓ	\|e Li ©f�pÓâ;�Uþ!

�$�;�UþÚUY

F /a.u. EL/a.u. EH/a.u. EG/eV EF/eV

–0.015 –0.12569 –0.27682 4.112496 –5.476481

–0.01 –0.10183 –0.27376 4.678499 –5.110212

–0.005 –0.07916 –0.27091 5.217834 –4.762991

0.0 –0.05781 –0.26823 5.725875 –4.436043

0.005 –0.03807 –0.26578 6.196365 –4.134129

0.01 –0.02079 –0.26349 6.604267 –3.867864

0.015 –0.00806 –0.26134 6.892167 –3.665409

Ï EL 3ê�þ´�©f�>f�Ú³��
�, EL U?�$, ©f�N´��>f. EH L�

©f��>fUå�rf, EH �p, ©f�N´

��>f.  EG �N
>flÓâ;���;�
u)�[�Uå, L�
©fë�zÆ�A�Uå.
LiF ©f3	>|�^e� EL Ú EH �>|Cz
5Æ�ã 5.
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ã 5 LiF ©fU?©Ù�	\>|�Cz

�±wÑ, LiF ©f� EL Ú EH þ�	>|
rÝ�O�ÅìO�, �	>|é EL �K�'
é EH �K��, EL ' EH O\�¯, l�� EG

UY�	>|rÝ�O�ÅìO�, �A�¥�
5O�, �ã 6.
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ã 6 LiF ©fUY�	\>|�Cz

3.2.4 	\>|é LiF ©fù	1Ì�K�
3ØÓ	\>|�^e, ÏLé LiF ©f�ª

Ç©Û, �±��3	>|�^eÙù	1Ì��
ÄªÇÚrÝ, �L 5. ã 7 �± LiF ©f���ª
Ç�î�I, IR rÝ�p�I, ¤±Ñ� LiF ©f
ù	1Ì��ÄªÇÚrÝ�	>|�Cz5Æ.

�±wÑ, 	>|é LiF ©f��ÄªÇK�
'éù	rÝ�K���. LiF ©f��ÄªÇÚ
ù	rÝþ�X	\>|�O�Åì~�, �~�
�ÌÝ��	\>|�O�~�.

L 5 ØÓ	\|e LiF ©f��ÄªÇ9 IR rÝ

F /a.u. –0.015 –0.01 –0.005 0.0 0.005 0.01 0.015

f /cm−1 1025.8399 1001.6665 975.7788 947.6398 918.5997 887.0884 853.3805

IR rÝ 114.1236 113.8154 113.4977 113.1668 112.8413 112.5064 112.1687

ã 7 LiF ©f�ÄªÇ9ù	rÝ�	\>|�Cz

ã 8 LiF ©f3Ã	\|Ú	| F = ±0.015a.u. �ü:U×
£��³U�'�

3.2.5 	\>|é LiF ©fl)U�K�
3Ã	|Ú\þ ±0.015a.u. 	|�, æ^Ó�

��{, ©Oé LiF Ä�©f?1Uþ×£O�,
��ü«�/e�³U�, �ã 8.

�±wÑ, 3	>|�^e, LiF ©f�²ïØ
måÑ�O�. l)U~�, ³U��k¤ü$.

4 ( Ø

�©kO�Ñ LiF ©f½�., 3dÄ:
þÀJæ^ B3LYP/6-311 �{`zO�Ñ3ØÓ
	\>|�^e LiF ©f�½�.. O�(J
L², �Ã	>|��', 3	>|�^e, LiF ©
fA5ké�ØÓ. �÷ Z ���\�X�>|
(–0.015a.u.—0.015a.u.) �, LiF ©f�Ømå�	
\>|�ÅìO�O�, ©fNXUþ�	\>
|�ÅìO�ü$, ó4Ý�	\>|�ÅìO
�~�; LiF ©f¥ Li, F �f±��>Ö�Ý�
	\>|�ÅìO�O�; UY� (÷ F-Li ë�
��) 	\>|�ÅìO�O�; 	>|é LiF
©fù	�Ä1Ì� �ÚrÝ�kK�, ù	1
Ì�ªÇÚrÝþ�	\>|�ÅìO�~�,
LiF Ä�©f³U��	\>|�ÅìO�ü
$, �l)U~�.
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Abstract

In this paper,the ab initio method of quantum mechanics is used to optimize the geometric structure of the ground state of LiF

molecule with the DFT B3LYP method and 6-311basis in electric fields ranging from -0.015 to 0.015 a.u. The effects of external

electric fields on the system energy, bond distance, dipole moment,energy levels, HOMO-LUMO gaps, charge distribution and the

infrared spectrum are studied. The results show that the molecular bond distance, dipole moment, HOMO-LUMO gaps and the total

atomic charges gradually increase with the increase of the external electric field along the molecular axis Z. At the same time, the total

energy of the molecule, frequency and IR intensity decrease and the energy of dissociation becomes smaller with the increase of the

external electric field.
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