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��~&S Li � non-LTE>HD��N℄[\ 1,2 �ZXY 1 �^�W 1

(1. H^pQ��^&j	\�*R 100012 � 2. H^pQ��VZ ��*R 100049)LF� Li �Q7DE.R��en%�l(v�gl�Q	ZTy�3�rl+℄�Qo)(ON	 Li �Q �Q#X�O[���QlqY
*ny7�AU�[�UYG��`.RN
�	�	Q�H}��1S3�,{ _E~�Rv (LTE) �)��?D^y�{ Li 3��
7 ���7G._E~�Rv (non-LTE) 0v�z&?��=	V`
*�%*��1�
eJJ��N�	��E�� non-LTE 0v�UYeNnYC	y��Q3�'l$ non-LTE z&jY�U
n5	B�1��z& Li �Q non-LTE 0v�JJ�B�H��y� Li �Q non-LTE0v�N
JJ� Li 
e;;�%*Æ\�r~� Li  J�y7G� non-LTE 0vMB�kq1�	
 � }�non-LTE 0v� Li 
eJb�V!?Y� Li 3�R4��
�P156 ��� 7:z,��A
1 �t��Xx6n℄F� Li2�6g�YKTXF�fGMbII [1] �La3℄n('�PNM�
Li 6C�n('F>X��I�I
P9f�Z�TX�P�>X
-�kpX	)�x6BD�T�Z��+4�_-QMb����3℄n('kpX	)���PF�k� Li n�I>X��P"W [2,3] �_/ Li2��x�5
�n('	)��PMd3���>
�Fd�I�K`�Ak1 [3−7] �K�~z��$ Li2�� ALi=3.3(YF ALi ≡ lg (nLi/nH)+12)�
Lemoine �� [8] $�6#GDF��O� Li 2��z ℄^44� Li 2�w>z�$F� 09f�ALi ≃ 1.1[9−11] �"� 20 3$ 50 Gr�oN%[��`�1IN6�Tb�q6�� .�'%�2007-05-28 � C�'%�2007-06-13��<!�^&i{pQ�JbW)? (10433010 � 10521001)



� 16 �������h���O�M�*������� 26 e�~��6F�"L�pk��� Li(p, α)He 'us[� [12−18] �vz>b�<�df�fÆ�A�>k
�>b��0Tb�} 670.8 nm S3 x�x6� Li 2��qP�Gd���TXH} 610.4 nm U �b℄xx�_/ Li 2���D13U �x6n℄F�>X6-QMb��~� Li �Æ�Æ4t� (5.39 eV) �qg�}6F�,Æ���YK>z Li �U ��.�;��x6n℄F��n�I Li dd�Æ�`�qgmA-^D}�Qu (non-LTE)�y% [10,19,20] �b66xx6�44M� (lg g) t.
0�/�� (Teff) tF&�13x6�n℄L[
`�SMM�^D}�Qu\`��+�1&�x�x6n℄�N
P2�&/Jk# non-LTE �y% [21] �"� 20 3$ 70 Gr� Müller �� [9] [�℄^F Li I  LA� non-LTE 0���TXF�Y0$�� non-LTE/u�~z� Li 2�=. LTE�. 0.05 dex �qg�℄^F�qk�' Li A non-LTE/u�y%���1f�)�YYf3TX�����YY�℄^x6xF�dqk�' non-LTE/u�x� Li2��y% [22,23] �z �~�x6F Li � non-LTE/uh~�U 
��qg�> Li �℄^x6F�Y non-LTE /u>q�' [9−11,19] �
2 �{' non-LTE 1w� K�C�℄^ZUF�Li I�> t��XktA�Z0$�TXy% non-LTE/u��A� � Li I��O�d�T� Na Im K I�,ID
P�2�oVF (ANa=6.31�AK=5.13)[24]�qg��0�{maTX13,C�d|�Dy% Li I  non-LTE /u�f3�A� Bruls�� [25] $�TX�℄^n℄Fy% Na I m K I U non-LTE /u��I�A��z�13�Ad
y% Li I  �>X�df��A��S3 Æ�mZdW#�Zd�>�
wWÆ��|wW<pmH� – H�^��gw� Steenbock m Holweger[10] ;`� Li I  �>XF�FC Li �FC H �KZqCd�y%�qP Baklem �� [1] $�TX�FC Li �FC
H �KZ�n&k#�Æd8�a[ (Li∗+H ⇀↽ Li++H−) ��dIA\�y%�$�1fa[-QMb�
2.1 �	P;)*Æ�V2+ (Resonance Line Scattering and Photo Loss)��℄^ZUF Na I m K I S3 �qk}U
�#C�PO5G�~�*w�ZdW#�13U ��dI����^D}�Qu��T�sdI�xU  5�Z��.�u�Z�&�1Ga[[Tbt}�16~�Æ�t}
�ZdW#�a[f:zn℄�L�-^D}�Qu��U �
�
&'�1[6�V� non-LTE  &
�_� dU 
��&'U_2��6� ..���oV��U �ZdMqC}��L,Za[ >6U ,Z�1&S3Æ� ,#����X�� Li 2�s:*~� Li I � 670.8 nm U 5`�i1I� b41�zS3Æ�b4�
2.2 ��V8( (Photo Suction)�TX℄^ZUF K I  �>X&�Bruls�� [25] �+zfI�Ay%z�dIA\�Y0�1fa[98��Zd��
�A�A�YY�Æ�`�dd9}�ZTb6~�S3 
YY�F�$Æ4�n�`�&U �ZdW#s[���FC��ZdW#�|hn



� 1 X /-����y7o^G Li � non-LTE 0vUYM* 17��fhÆ��d=V"�Snt}�1fa[�O�A6\6�F�KZ— 8�<p"��℄^ZUF�Zy?�|�S&*2Æ>D� 12µm Mg I ��}& mYYFC
D�|w$� �`� [26,27] �qP���s
 (Procyon) F�d$��13$� [28] ���S3  W�Z&'�Y>r7��1[>X��℄^n℄F Na I m K I ��`�S���dIA\�x Li 2�oVF&�1I�Ad� Li I  �/� Li I S3 �>r7�>K� 2p–2s �`�W.&6E� d�Æ�Qud-Q6E��Gf�℄^ W�Y Li 2�oVF�qgS3 oV
�k?ZdW#r�f3 Li II kZd���>0<p�1fa[.~ 2s C�� lg τ500 = −2 d�f5: (/s 1) �

t 1 �Hg�^_y7 (ALi = 3.3 �G non-LTE ��D���eJB℄
βi = ni/n∗

i
, ni 8/`F��Sw�E� i ���gK�! n∗

i
8`F��Sw�E� i ���gK
τ 8<U� 500 nme�\�
uH 2p1 2p o 2p3 2p 2�HE�8yvOr!g\�

2.3 �U5��� (Ultraviolet Overionization)�℄^ZUF� non-LTE /uy%FC�d�I`C��
:�+6|h�LUk��GÆd:C��aÆ�� Fe I �d[6fGte��d [29−31] ��.�8�Qu&�1IaÆ�d
$��16~��℄^F�ZU5:�o�Qh:8�"3� Jν UF��1�.T�sdI Bν �6~-�1G8�:�;S λ=300∼400 nm *~Bmzqn���℄^n℄ W�A*~��LU|h�n℄�L�Y8�����Wa-�Æd���z �>IDx6 W��P
wk�
nI��U �b66|h Fe �U ��O��L� “ :� ” 6���LU^�t}�gw�~�13,C
P (b66 K I) ��`�-Q.�Z?Æ�>4�Xk�Z�y%t��FC,ID
P� Fe I �ZU�7�>n���}0�|h���LU 3∼4 eV C��aÆ�6 non-LTE /u�f�qP��q/ZD0�Z0..�℄^FX�q/Z;� Fe I  �>r7��v~�13C�M
���P
w Fe I 
 xp�i �Y�dI.�y%�



� 18 �������h���O�M�*������� 26 e��ZmLF13U hz6>r7m}���%℄<P^D}�Qu�1a��� Fe I �=�ZmÆ�7�M� LTE [32] �z ���,ID
P��.�ZmL��D�S3 iU6ZN$ (b66 Na I D L ) ��ZmL�Dk�
wWÆ��qg�℄^F,ID
PU �Æ�m�$#�t}f��ZmLU >X��A�x Li 2�;F&�na��qf��
Li  �

Li I �
f�$` 2p ZdÆ����;S6 λ = 349.8 nm ��℄^Zm W�8��1f;Sdmzqn�qg1fa[dP��6n℄�nD0�aÆ� [33] � Jν −Bν a"�n.h~���mID2�� Y�U 
��&
t}Ux6ID2��&' &n�
2.4 ��5��� (Infrared Overrecombination)�.8�Qu+o&��S;Sd Jν d
�6z Bν k��1I'a"�F�$Æ4C��H� – h~�`<p�R��Z��4 2.2?Fdz�=V"mKZ<p#�V5� KZ<p�S;0�d-Ty���S;d
:� 1 eV }�CWa�1G��C��~ZdW#m
w^�r���wa<p�-6Y_FC�*����FC�d�~��G PC�k�
n�M�N6�[�f����}&Æ�"dP�M��|w<p (� Mg I [27,34]) �v6�x�d::nzC#yoV�<P�LU�C�&��Ga[�YKz� Li  8>Mb�1&�dP<p�C">Hb�C���dIA\MM�[C�℄�
2.5 �1� – 1�|K�FC,ID
P W��|h�`�H��H��`��b4a)�H��h~^�#O�13�`��dIA\d6~
w
�
w8�^�f����� Li I  �1fa[O�� 3p−2s �`� λ = 323.26 nm d�℄^F K I ��d47�1I^�a[qC
� Li I� 3p C��dIA\��V&'�� 3s m 2p C���dIA\
�.�&'� d
f}�.��` (2s) ��dIA\�is 1 Fqkjz� 3p C���dIA\p �YY�$C�7�>n�1[6~� 3p−2s �`�Zd^�s[��
2.6 �I H JVÆ H− ���B#T�x6n℄F�~�Æd�MF�}��R��qg��d#.�Z��d�}KZM�/� d~�R��y%k�FC�dKZ6g}��ÆdKZ>4mQb.FCKZnt� [35] �Xk�d�ÆdKZ6fGM�/��A�Kaulakys [36] �"S�_d47��ÆdKZ#.��d�FC H �KZ>4qC6}>o|� [19] �Y0�� Drawin [37] �-uQ0aF�W"�FC H�KZ>4�q�qm�G�� [38] �Belyaevm Barklem [39]$�"S� Li �IGC��FC H �KZ>4�8)�1f�)�z ��z:6�ZmLF�FCi�d�I>��WaÆd�
:�.:6 NH/Ne ≃ 104 ��OID6F�>Mn��g
n�I>.�qC>��<FCiKZ� Li  >X�y% [35] �"� 1984G� Steenbock m Holweger [10] [;`�FCi�KZ� Li I  �>XqC-QMb�PG|�t�OtiUq�zTX>x�C;F� H �KZ>4�|�Fleck �� [40] ~z��C��)\Ia�"S� H �KZ�$>4&�� KT ≃0.2∼0.6 eV �ZmLF���
:�ZN�`���Wa����CKZ�KZ&�x���Mb�Belyaev m Barklem [39]TX� Li+H m Li++H− �IGC`�KZ�`>4�qP Barklem �� [1] �TX�_47��i�-wCKZs[��$mt�$� Li �



� 1 X /-����y7o^G Li � non-LTE 0vUYM* 19�
non-LTE /u�y%>Mb�v#y Li(3s) `�Æi8�'uw-QMb (/s 2) �1f�AqCd�YY,C
P (Na � K � Rb �) [-QMb�t}�q��13
PFd$��;n�Æi8�'u>4 [41,42] ���YY
P�HbMLfC�"S|x�-wC H KZ (#y�$mÆi��) 66Mb� ���13>4"S�TbxA6�d�N4k�HbxpI�
n�0d`�

t 2 Li D�N��JV[��2�
(a) !_`p_ (lgALi=1.1) H� (b) !PJE{9 HD140283 (lgALi=1.8) H
*"8/�m%HEj�L[o�j9�)x��g==�I"8m%�2�L2x(��g== [1]

3 Li Æf<<
non-LTE � LTEn℄::�L->n���"S�dC��dIA\&>6H}9"a,Q0m�bQ0� 6H}Mf!�p"Qu+[ [21] �p"Qu+[f!����>0�

ni





∑

j>i

(Rij + Cij) +
∑

j<i
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nj

ni

)

(Rij + Cji)


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



∑

j>i

(

ni

nj

)

(Rji + Cij) +
∑

j<i

(Rji + Cji)



 = 0.

(1)0F�
f(41~��$�t�$�Æ�m<p�i i C���dI�
#(%41YYC�~��$�t�$�Æ�m<pz i C���dI�
Li 2�mQ~S3L λ = 670.8 nm f���Tmx6F1kU -Q��z �Gf�bTK6FY�:v�qmz� mÅ �t�mmz'm [43] ���iYKZUx� Li 2��-QHbfGp9�x6Zm::mU >X�A�:~Xo�6� LTE�� Li 2��

Li � non-LTE /u����1��-Q6E� d non-LTE /u�
w8�P
��X�
3.1 �JV A�/(�fG�d::Tb�B�����dC��H� – H�8��`�I (3d
�) �ZÆ�>4 (H� – h~�`) ��ÆdKZs[���$mÆ�>4��FCiKZs[��$mÆ�>4�k�Æi8��'u>4� (s 3 6w�d�C���`s) �



� 20 �������h���O�M�*������� 26 e�

t 3 Li I � Grotrian t�dC��Tb|�6)\Ia (�C�),  FC��Ia%Tbsh TOPBASE[44] �"W�TX%TbH}�iPO��_�H��H��`�ID0�)\;Ia��n�IdH} TOPBASE �Ia�d�D0TX0H} Kurucz �Ia [45] �ZÆ�>4Tbsh TOPBASE �YY�%H}�iPO��Æd�KZ�$mÆ�>4�#X�)\m	)Ia�t��qgf!H}POQ0���Æd�KZ�$f!H} van Regemotor �POQ0 [46] � ��OF�`�%H} Allen �Q0 [47] �KZÆ�%H} Seaton [48] �POQ0��FCi�KZ�$mÆ�>4�)\IaM��	)Iadt��mQH}
Drawin [37] �POQ0�~�13POQ0�)\
$�	)"S��_�tnN6�qg��TXFmQZk 1 GF6qd (SH) �maFp℄^�3℄6 (�-II����44M��l2�.;qn) �U ({|x�13II [49] �
3.2 Li JV A��M�-

1975G�Müller �� [9] ?h4��fG
C�� Li �d:: (2s�2pm�LU) �::Fk#�Æd�KZm8���$�t�$�Æd�KZÆ�m<p�Z?Æ�m<p�Y0�TX�_47��℄^n℄F� Li S3 � non-LTE /ut. (.� 0.05 dex) � Luck [50]H}�fG#�;n��d::�#y� 2s � 2p � 3d � 4d m�LU 5 GC��TX��>n�/�� Teff �44M� lg g m Li 2��� non-LTE �
6F�F6�Y�i�`z
f�$`��`LA�$��"S�n&dk#�i-Ty� 2p L`|�
wW��Y�
non-LTE F6�66I�qnqmz 0.7 dex � Luck[50] Xoz13�_qCMn�q�Y.�k#
wU ;D/u�n&�Y$� non-LTE /u��6tMb�

Steenbockm Holweger [10] � Luck�:: [50] t�CL�k#� 9GC� (2s�2p�3s�3p�
3d�4s�4p�4dm�LU)��::F�k#�U ;D/u�y%�k��FCi�KZ�$�Y0�TX^��O Li �II�:�6�$��℄^F non-LTE /ut. (.� 0.03 dex) �~�
wW�Ty���Y0X~z� non-LTE /u�zh�6�qnqmz 0.3 dex �Y0



� 1 X /-����y7o^G Li � non-LTE 0vUYM* 21���_d47��R
6F� non-LTE /u>C�'� Pavlenko [11,51−53] ����.k#� 6GC��TbTX��
6�$��13x6F Li � non-LTE F6qkmz 0.4 dex ��=�TX Li2�&f!H} Carlsson��� non-LTEF6�_ [19] �1��Y04���d::LAG��Y0��d::F�C�zT�dI n = 9�x n >6 &�b�T�dIw.�k#YY�C�0��S#
 21GC���Y0��d::F�C�C�H} Bashkinm Stoner ��_ [54] �i�C�zT�dI n = 5 C�9*��`�IH} Wiese ���Ia [55] � Carlsson ��Xk#�x6n℄::��/�� Teff �44M� lg g mID2��s:*~.;℄�Y0�}� Uppsala MARCS [K"Sx6n℄::�n&La Mathisen��_ [56] ��L�>�ILA�M6�Ax6n℄::H}��(��3℄�QAQ4L�U ;D/u�^D}�Qum"��x�U ;D}>r7�0AdI (ODF) POd	�8�Qu�n℄FL-Ty����"%
y%x6n℄�L��p[S�� l/Hp = 1.5 ��)6 LTE 2�K���6 non-LTE 2�F6���/��.;6E� non-LTE F6h~�
w8�P�TX non-LTE &��d::[_-QMb�t}�
Asplund�� [20] �1G�d::u}z
�x6n℄:: (3D)F�$�g&�Li � non-

LTE /ub.f� (1D) �n�16~� 3D m 1D ::����T>n$X��q� LTE �
3D ::~z� Li 2�M��Xkxk# non-LTE /u}� 3D � 1D ::~z� Li 2��_t#P��� HD 140283m HD 84937 1�GOID6��I::��_#N.� 0.05 dex �
Barklem�� [11] k#��FCi�KZ�$mÆi8��$��FCi�KZ�$mt�$�
Li �d� non-LTE /uy%>n� �FCi�Æi8�� non-LTE �y%tn (/s 2) �
4 ��o�<z8� non-LTE 1w�2�x��O�non-LTE /u�TXd��I+&�fI6�:v�+&�!fI6U jp+&�>b�n�ITX0�M}}fI+&LATX��K�x62�&�t�>x��qP�
:��N� 0.1 dex �x non-LTE F6WaA:&[uxk#1f/uXO��F6�
4.1 �3EQ Li � non-LTE =Gs 4 )1� Li I 670.8 nm m Li I 610.4 nm ��Sp �isFqkjz Li 2�.;�

t 4 Li V! ^_G��Tq!*"s5 non-LTE �C`�I"s5 LTE �C` [19]



� 22 �������h���O�M�*������� 26 e�&� LTE p ��� non-LTE �f?�=6 LTE ���:v�'n�147b4dz�S3 /u��2�&>Mb� Li I � 670.8 nm S3 ��Sp 7�>n� LTE l>�}0��:v�7�b.�S3 i ALi ≃ 2.7 &i/'m�s 5 )1�℄^n℄F>n Li 2�&� Li � non-LTE F6�_�sF LTE �� Li 2� (ALTE
Li ) 6maFp non-LTE ��U ({~z��nu36� non-LTE�B�� Li 2�

(ALi) �isFqkjz�x 670.7 nm �S3 i/'m&�F6p �6tu�z ALi = 4&� non-LTE �F6mz −0.5 dex �16~�bXG�S3Æ�/u�U ��dIm>r7��y%y?�� LTE �Gf℄^F Li I 670.8 nm  �2�,aFW"��.)# Li 2�n�F 0.26 dex ���> Li x6� LTE 0�&�} Li I 610.4 nm  .;e�Y non-LTEF6K� −0.07 dex ��s 4 s�� Li 2�.;�&�1�kU =4�`AaÆ�/u�y%� non-LTE /u�F6.� 0.1 �n&�~��'�a'mÆ��y%� non-LTE �:v�'n� LTE �_�XkS3 �y%�� Li 2�&>Mb�
t 5 �^_G Li 3�� non-LTE G7�9hÆ52�8Ih_`� Li 4����%4� ALi=3.3 ��,�Æ52�8�!_`� Li 4� ALi = 1.1[19]

4.2 �$�0�?Q Li � non-LTE =Ghi 1982 G Spite 7? [23] 
fh�OID�px6F$�� Li 
Pk}� Li 
P�gf
	Nk��PNTXF[-a��YMb����f3g�N%�TX�_47
Li Q[x6� Li 2�6h~���mID2�� [57−61] �z !wf3TX0w��>k�1Ilw [62−67] ��_ Li � non-LTE F6h~���mID2��% LTE �2�
-u� non-LTE M:�_
y%X~z��)� Carlsson �� [19] �TX�_47���d� Li Q[�x6 ([Fe/H]< −1, Teff > 5 800 K) � Li S3 � non-LTEF6t.�f!.� 0.1 dex � dk# non-LTE /u} Li 2�
&'�b6xH}sa>r7�"S8�P&�13x6� non-LTE F6M.�qk�'>"�z � Carlsson �� [19] ��d::F.�k#FCi�KZ�$mÆ�/u�b66b4dz�Æi8�'u� Barklem�� [1] k#�FCi�KZ�$mÆ��Æi8���dIA\�y%}�$� non-LTEF6�_� Carlsson �� [19] �xu>n�F6��=��
�x6n℄::� Li S3 � non-LTE /u;n�/Jk#�qP�04��fG. Carlsson ��X4��Mxu��d:: (/s 3)[71] �k#��FCiKZÆ�m�$�k�Æi8���dIA\�y%�n&�0H}sa>r7�"S8�P��0��_47��� Li Q[x6�x>k#Æi8��y%&� non-LTE /ut. (.� 0.04 dex) �xk#�Æi8��y%}�



� 1 X /-����y7o^G Li � non-LTE 0vUYM* 23�
non-LTE /u'n�d��=�Yn.�� 0.05 dex [71] �
4.3 �"?Q Li � non-LTE =G

Carlsson �� [19] $�a)�>n���ID2�m44M��x6�xY44 Li 2�1�&� Li A non-LTE /u�y%�Y0��_47�
(1) f! W�U_ Li 2��&'� 670.8 nm S3 � non-LTE F6R2�6�F6~i/�6R21�=�z2�qF&F6qkmz −0.8 dex � 610.4 nm U � non-LTEF6�6 d;.�n&U2��&'1�>n�j'�M�S3 non-LTE F6��6Tb6~�S3 �ZdW#s[�� 6�F6%Tb6~�aÆ�y?��
(2) �>n���x6|M�non-LTE /uU_���!F �6���aÆ�mZdW#1�I�A W�1f�6'|�~�FC Li �dI>�.� 6�� Li I  �
��x��;�&�S3 ZdW#� non-LTE F6�y%�"� ALTE

Li < 2 &[iUi/�����.;F�x6�1f/uz ALTE
Li > 3 &G7��

(3) ��>nID2��x6� non-LTE F6d>n�xID2�6�&��6~�x6n℄�T�>n�Xk~Æ�y?�F6d'�6���K�Z�d���
6~�U_ID2��6�nn..�Æd3��qg� non-LTE F6�>IDmOIDx6�tn�N6���6#.�mQ�
6F Li � non-LTE /ubn�b66�> Li �OID�
6
non-LTE C6b6�V [19] �

(4) non-LTEF6�n.m9gUx6n℄II�>n C1�1Tb6~�b4a)a�II�ASnt}��_�
(5) non-LTE F6�> Li x6
O Li ��6Fq��V�
Pavlenko m Magazzu [43] �}q4� Kurucz :: [68] "S� Li S3 λ = 670.8 nm �

λ = 610.3 nm m λ = 812.6 nm U � non-LTE/u�Y0TbTX� Teff ≥3 500K �x6����/��� 3 500 K z 4 000 K ��6� Pavlenkom Magazzu "S~z�-'m Li I  ��:v��->h~44M� lg g �#'�#u� LTE �Sp A44M��y%;
�1a��}>'m�> x� Li 2�&� non-LTE ��_qk..~ lg g �>x�q|��N���� Teff > 4 500 K ��6�} LTE x� Li 2�&��:v��44M�>6E�
5 �mB�,|>b��Xd� Li Q[x6� Li 2���tx��5)�7��F�k��G+4�?��13x6� Li 2�66h~��/��mID2��1fX�6Bv��6~�0�y?��>k
�b66�Li 2��x�-Q6E�x6��/���Charbonnel m Primas [66]Xoz�~�>nTX0x�x6�/���+&>n�Xk�f3#n�x6�~z� Li2��tn�N6�Y0��16$X>b1f5)�X0��_ Li 2�x)�ID2�k�#XC�[Hb}f��
	�A|M7� Ryan�� [70] ��1qk}rs�F��P O� 7Li |D:�v1f�)�z�xA6�ZX	W�_/ Li 2�� WMAP (Wilkinson

Microwave Anisotropy Probe) mn('�PNX	W�#N℄n�Y�_>6~�n('�PNX	W� 7Li �	)ha6l��[6~� WMAP K��Md3�,tn��!fI(



� 24 �������h���O�M�*������� 26 e��6��1fX�6~� Li Wfh~�x6�ID2�
��y?��Yh�13 Li Q[x6� Li 2�C>Cr4_/ Li 2��>b��n�I�YK�_47�K�� Li 2�� WMAP mn('�PNX	W��_� 0.2∼0.3 dex �Np [60,62,66,71] ��gNp�t�	)D:�?�6x6� Li Wf�	)	W� 0.2 dex [72] ��>�Fm 0.3 dex Wf [73−75] �1fD:�z�xA��>n���D�mhYR��x6>℄qCWf#nI�� 7Li � Coc �� [76] ��� 7Be(d,p)7Li �'u>4&' 100 +[CDf1G
e�z �q4�)\�_w47>bXH}�>4i.)\:n 10 + [77] �qP
Korn �� [69] �TXm\6v NGC6397 &�$�~zÆs[� Li WfqkD:�G�+�Y0�::�_�1��13G��x6�zÆ
y? Li 2�� 0.25 dex ��6�1f(��tLfC�YK8)�q}�4�
	::��-3℄�PN::dqkD:A
e [78] �l9��|���oN%o+z��x��6F Li 
P2�&� non-LTE C6>��<�z �TX non-LTE &� Li �d�Æd�KZ�$mKZÆ�>4� Li 2�y%�MbC�HbLfC�TXx��gw�Tzq4��d::k#�Æi8�� non-LTE F6�y%�v6>b�<�.�}A�d::��pmJpx6LAna-TX�{�69�
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The Recent Progress in the Study of Lithium non-LTE

Effects in Stellar Atmospheres

ZHANG Xiao-yu1,2, SHI Jian-rong1, ZHAO Gang1

(1. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China; 2. Graduate

University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Lithium is a special chemical element which is very active and easy to take nuclear

reaction. The precision of lithium abundance in stellar atmosphere influences the component

elements in Big Bang nucleosynthesis directly. Lithium plays an important role in early universe

chemical evolution, theory of nucleosynthesis and stellar structure and evolution. Recently, it has

been found that the abundance of lithium can not be determined precisely under the condition

of local thermodynamic equilibrium. Especially in cool dwarf stars, the effects of non-Local ther-

modynamic equilibrium (non-LTE) can not be ignored. With the development of the theory, the

study of the influence of non-LTE is more mature. Now, it has been one of the important trends

to be considered.

We reveiw the main mechanisms which influence the non-LTE corrections for lithium, such

as the resonance line scattering and photon loss, photon suction, ultraviolet overionization, in-

frared overrecombination, bound-bound pumping and inelastic collision with H and H−. The

development history of the lithium atomic models is summarized, and the atomic model from

Carlsson is discussed in detail.

The non-LTE corrections for lithium vary in sign and size when spanning a large range of

stellar parameters. Thus, the non-LTE effects for lithium in the sun, disk and halo stars are dis-

cussed. It is found that the non-LTE corrections are large for lithium-rich stars and lithium-poor

cool stars, with opposite sense between these two categories.

Even now, it is still uncertain for the lithium abundance in lithium plateau stars. The

debate focuses on the following two questions: Firstly, whether the lithium abundance for these

stars depends on effective temperatures and metal abundances? Secondly, whether the lithium

abundance in these stars can represent the initial lithium abundance? Although the influence due

to the charge reactions is considered in recent lithium atomic models, it still needs more work to

check this effect on large samples of halo and disk stars.

Key words: non-LTE effects; Li atomic data; line formation; Li abundances


