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æ^ Davidson ?��SÂ õë�|��p�^�{9 Dunning ���'��Ä aug-cc-pV6Z O�
 B2 ©
f X3Σ−

g Ú A3Πu >f��³U�. |^oUþ	íúª, òü�>f��oUþ©O	í���Ä|4�. é
³U�?1Ød�'?�9�éØ?�O�, ��
Ó��Äü«�A?��	í³U�. ÏLÓ ��þ
£O, ��
Ì��Ó �©f 11B11B Ú 10B11B � X3Σ−

g Ú A3Πu >f��1Ì~ê Te, Re, ωe, ωexe, ωeye,

Be, αe, βe Ú γe. ¦)V�f©fØ$Ä�»� Schrödinger �§, é�
Ã=Ä�Ó �©f 11B2 (X3Σ−
g , A3Πu)

Ú 10B11B (X3Σ−
g , A3Πu) ��Ü�Ä�. �éz�Ó �©f�z��Ä�, ©OO�
Ù�ÄU?Ú.5=

Ä~ê�©f~ê, §�þ�®k�¢�(J����. Ù¥, 10B11B (A3Πu) ©f�1Ì~êÚ©f~êáÄg
��.

'�c: 1Ì~ê, ©f~ê, Ød�'?�, �éØ?�

PACS: 31.15.aj , 31.30.Gs, 31.50.Bc, 31.50.Df

1 Ú ó

'9¹'zÜÔ3p§��N��!9>=
�á�9pUþ�Ý-���¡k2,�A^c
µ [1,2], §��ÔnzÆ5�®ÚånØ9¢��
Æ[�2�'5. éu�{ü� B2 ©f, g 1940

cÄg*ÿ�Ùu�Ì [3] ±5, <�®éù�©
f��«1Ì5�mÐ
�þ�¢� [3−7] 9n
ØïÄ [8−28].

¢��¡, Douglas Ú Herzberg[3] u 1940 c
Äg*ÿ� B2 ©f� 2Σ−

u →2Σ+
g NX�u�

Ì �, � � 
 2Σ−
u →2Σ+

g � � , 
 1 Ì ~ ê 9
A � $ � Ä � � © f ~ ê. 1976 c, Graham

Ú Weltner[4] 3 4—10 K ��� Ar ¥*	�T
© f � 2Σ−

u →2Σ+
g á Â Ì, y ¢ 
 Douglas �

[ [3] ��3. 1982 c, Bredohl � [5] ïÄ
 B2

©f� 2Σ−
u →2Σ+

g u�Ì, é 11B2 � 6 �Å�
Ú 10B11B � 4 �Å�?1
=Ä©Û, ¿æ^�
��¦{[ÜÑ
 11B2 � 3Σ−

g Ú 3Σ−
u ��eZ

1Ì~ê. 1987 c, Knight � [6] ��
 Ar Ú Ne

0�¥ B2 ©f�>fg^��1Ì, ÄgÏL¢
�(½
T©f�Ä� (X3Σ−

g ). 1994 c, Brazier

Ú Carrick[7] I£
 B2 ©f� 23Πg→A3Πu ��
[Ì�, ¿��
 11B2 ©f A3Πu Ú 23Πg ��Ü
©1Ì~ê.

nØ�¡, éõ�| [8−28] Ñé B2 ©f�ÌÆ
5�?1
ïÄ. ©Ûuy, ��¡, ®k�nØO
�é��Ä�Ød�'�A9�éØ�AéT©
f�Uþ91Ì5��K�; ,��¡, ÃØ¢�
½nØ©z¥Ñé��9Ã=Ä B2 ©f��ÄU
? Gυ Ú�p�Ä��.5=Ä~ê Bυ ���
©f~ê. ù
Ñ��
é B2 ©f5����n
). �uù
�Ï, ·�éT©f X3Σ−

g Ú A3Πu
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��1Ì~êÚ©f~ê?1
�¦�ïÄ.

�©æ^ Davidson ?� [29,30] �SÂ õë
�|��p�^ [31,32] �{ (MRCI+Q) 9 Dun-

ning � [33−35] ��'��Ä aug-cc-pV6Z (AV6Z)

u 0.08—1.0 nm � Ø m å � � S é B2 (X3Σ−
g ,

A3Πu) ©f�³U�?1O�, ¿é³U�?
1
�éØ?�9Ød�'�A?�O�, Ó�|
^oUþ	í?1Ä|�äØ�?�. |^ MOL-

CAS §S� [36] Jø� VIBROT |�?1Ó �
£O, ��
Ì�Ó �©f 11B2 Ú 10B11B �
1Ì~ê. ÏL¦)Ø$Ä�»� Schrödinger �
§, O�
Ã=Ä 11B2 (X3Σ−

g , A3Πu) Ú 10B11B

(X3Σ−
g , A3Πu) ©f��Ü�Ä�. ?�Ú�O�

���
�z��Ä��éA� Gυ Ú Bυ �©f
~ê. ù
O�(Jþ�®k�¢�êâÎÜ�Ð.

2 nØ�{

� © À J MRCI n Ø � { O � B2 (X3Σ−
g ,

A3Πu) ©f�³U�. ù´Ï� MRCI nØ�
{U
°(O�©f��'U, �±¼�©fO
(�³U�, lýÿÑO(�1Ì~ê9©f
~ê� [37−39].

� © ' u ³ U  � � O � ´ 3 MOL-

PRO2008.1 §S� [40] ¥?1�. MOLPRO �U
¦^ Abelian :+. éuäk{¿é¡5�©f,

Xé¡5� D∞h � B2 ©f, O�¥7L^ D2h

+O�, ÙéA�Ø��L«´ ag/b3u/b2u/b1g/b1u/

b2g/b3g/au. ù 8 «a.�;�ë� CASSCF 9Ù
�Y� MRCI O�. äN/, 3O�¥·�ò 8 �
©f;��\¹z�m, ù�) 2 � ag, 1 � b3u,

1 � b2u, 2 � b1u, 1 � b2g 9 1 � b3g ;�. ù

©f;�éAu B �f� 2s2p ��>f. Ù{�
>fK�\ 2 �4��;�¥ (1 � ag Ú 1 � b1u

;�). ù�, ë�O��©f;�� 10 �, ©O
� 3ag/ 1b3u/1b2u/3b1u/1b2g/1b3g.

©¥ MRCI+Q O�´± CASSCF Å¼ê�
ë�Å¼ê?1�. O�¥, B �f¦^
d��
�S����'��Ä AV6Z. ³U��O�´
3 0.08—1.0 nm ��S?1�. O�Ú����
� 0.05 nm, �3²ï �NC, �¿©Ð«Ù³U
��A5, O�Ú��� 0.02 nm.

�
�ÖÄ|�äØ�, �©ò�'U	í*

Ð�oUþ	í [41,42],

∆Etotal,∞ =
∆Etotal,X+1(X + 1)3 − ∆Etotal,XX

(X + 1)3 − X3

3

,

(1)

Ù¥, ∆Etotal,∞ ´	í���Ä|4��oUþ,

∆Etotal,X Ú ∆Etotal,X+1 ©O´d aug-cc-pVXZ

Ú aug-cc-pV (X + 1) Z Ä|O��oUþ. ùp,

·�¦^ aug-cc-pV5Z (L«� AV5Z) Ú AV6Z Ä
|O��³U�(Ü�§ (1) ?1oUþ	í, �
�	í�³U� (L«� 56).

� © 3 � � Douglas-Kroll C q e [43,44] ¦
^ cc-pV5Z �éØÂ Ä?1�éØUþ?�
O� (P� +DK). Ød�'?�´3�>f9�A
�È(ØCqO��Ä:þ¼�� (P� +CV). O
�¥¦^�Ä|´ cc-pCV5Z[35,45]. ü«?�O�
���9Ú��cãd���S�³U�O�
�Ó. ò	í�©foUþ\þ�éØ?�9Ød
�'�A?�, ��Ó��Ä�éØ?�ÚØd�
'�A?��	í³U� (P� 56+CV+DK).

�
'��«?�9Uþ	íé B2 (X3Σ−
g ,

A3Πu) © f 1 Ì ~ ê � K �, � © © O O � 

Ø d � ' ? � ! � é Ø ? � 9 Ó � � ¹ ü «
? � � MRCI+Q/AV6Z Ú MRCI+Q/56 n Ø Y
²eü�>f�� Te, Re 9 ωe . ù
(Jë
Ó MRCI+Q/AV5Z O�(J�¿�\L 1 ¥±
B'�.

ÏL�¢�(J [3,7] '�uy, Ó��Ä

Ød�'?�Ú�éØ?��oUþ	íO�¼
�� X3Σ−

g Ú A3Πu �� Re Ú ωe �¢��ÎÜ
�Ð. Ïd, �©|^ MRCI+Q/56+ CV+ DK nØ
Y²e�³U�?1�Y�1Ì~êÚ©f~
êO�.

B ��kü«U,Ó �, Ù´Ý©O� 80%

(11B) Ú 20% (10B). Ïd B2 � 3 «Ó �©f
� ´ Ý � g � 64% (11B2), 32% (10B11B) Ú 4%

(10B2). �u�Ì, �©=éÌ��Ó �©f 11B2

Ú 10B11B �1Ì~êÚ©f~ê?1ïÄ.
|^ MOLCAS §S� [36] [Ü��³U�

¿?1Ó ��þ£O, =�� B2 �ü�Ì�Ó
 �©f� X3Σ−

g 9 A3Πu ��1Ì~ê. ÏL
¦)Ø$Ä�»� Schrödinger �§, é�
Ã=Ä
� 11B2 Ú 10B11B ©f�ü�>f���Ü�Ä
�. ?�ÚO�
�z�Ó �©f�z��Ä�
�éA� Gυ Ú Bυ �©f~ê.
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L 1 MRCI+Q nØY²e�«?�é B2 (X3Σ−
g ) Ú B2 (A3Πu) 1Ì~ê Te, Re 9 ωe �K�

X3Σ−
g A3Πu

Te/cm−1 Re/nm ωe/cm−1 Te/cm−1 Re/nm ωe/cm−1

AV5Z 0 0.15974 1038.4 3239.23 0.17529 806.69

AV6Z 0 0.15970 1038.9 3242.52 0.17525 807.37

+ CV 0 0.15902 1049.2 3422.71 0.17446 815.59

+ DK 0 0.15969 1038.7 3236.15 0.17525 806.99

+ CV+ DK 0 0.15901 1048.8 3416.56 0.17446 815.15

56 0 0.15966 1139.7 3246.91 0.17520 808.22

+ CV+ DK 0 0.15896 1049.6 3421.17 0.17441 816.11

¢� [3] 0 0.1590 1051.3

¢� [7] — — — — 0.174405 818.00

3 (J�?Ø

3.1 111ÌÌÌ~~~êêê

L 2 ÚL 3 ©O�Ñ
 MRCI+Q/56+ CV+

DK nØY²eO����ü�Ì��Ó �©
f X3Σ−

g Ú A3Πu ��1Ì~ê. ·�ò®k�
¢�(J [3,5,7] 9Ù¦nØ(J [8−28] �©O�\
L¥±B'�. I�`²�´, du 11B2 �U,´
Ý�p, ·�ò�?1Ó �£O�©z(JÑ8
\� 11B2 ©f¥.

3 ® k � n Ø ( J ¥ [8−28], � k Dupuis

Ú Liu[26] é B2 �Ó �©fmÐ
ïÄ. 1978

c, ¦�æ^õ|� SCF 9|��p�^�{(
Ü 6s5p3d1f Ä|O�
T©f 4 �>f��³U
�. ¼�
 11B2 Ú 10B11B ©f��
1Ì~ê.

éu 11B2 (X3Σ−
g ), ¦��(J²w l®k�

¢�(J [3,5]. ~X, Ù Re Ú ωe ��C�¢�(
J [5] ��é l©O�� 2.01%Ú 6.10%.

1992 c, Hachey � [22] ¦^õë�|��p
�^�{O�
 B2 ©f 53 �>f��1Ì~ê.

3È(ØCqe¦���
�Ð�O�(J. l
L 2 N´wÑ, �, Hachey � [22] ��
Ä��
�O(� Re Ú Be, �Ù ωe �'�C�¢�� [5]

� 12 cm−1 (1.14%), Ø���.

2005 c, Tzeli Ú Mavridis[23] ^ MRCI 9ÍÜ
q�{ïÄ
 B2 ©f 6 �$>f�� Re, ωe, ωexe

Ú αe. L 2 �Ñ
�Ð�O�(J. w,, ù
1Ì
êâ� l¢�(J [3,5] ��.

2010 c, Miliordos Ú Mavridis[24] æ^ MRCI

Ú RCCSD (T ) ü « � {, © O O � 
 Bn

(n = 2, 3) © f Ä � 9 - u � � A Û � ..

3 CMRCI+Q/AVQZ nØY²e, Ù Re ��¢
��� l=� 0.13%[3,5], ωe ��¢����é
Ø���k 0.50%[3] Ú 0.64%[5]. � Re Ú ωe �',

Ù ωexe �¢�(J [3,5] � l��, �éØ��
��� 7.37%[3]. �¢�(J [3,5] �', ©z [24] �
(J�N°ÝØp, ��O�Ù¦�1Ì~ê (Be,

ωeye, βe Ú γe).

Óc, Bezugly � [19] æ^ HF 9 MRCI �{
(Ü cc-pVnZ Ú cc-pCVnZ (n = T,Q) Ä|O�

 B2 ©fÄ�� Re Ú ωe. 3 MRCI/cc-pCVQZ n
ØY²e²�>fO�, ¦���
�¢��ÎÜ
�Ð�(J (�L 2). O���, Ù Re � l¢�
�=� 0.13%[3,5], Ù ωe �¢�� l� 0.85%[3]

Ú 0.72%[5]. �¦�Ó����Ù¦�1Ìêâ!
�?1Ó �£O.

,	, �k�
�| [8−18,20,21,25,27,28] �k�
ïÄ
 B2 ©fÄ��1Ì5�. ��¡, ù
O�
þ�?1Ó �£O, �O�(Jþ l¢�(J
��; ,��¡, ù
O�¥þ��ÄØd�'�
A9�éØ�Aé©fUþ�K�. �u�Ì, ù
pØ2é§�?1?Ø.

�©��� 11B2 (X3Σ−
g ) �1Ì~ê�¢�

�ÎÜ�Ð. {ü�O���, Re ��¢��� 
�= 0.03%[3,5]; ωe ��¢��� l�k 0.16%[3]

Ú 0.29%[5]; Be �¢�(J� l��k 0.31%[5];

αe �¢������. ¦+ ωexe �¢�� [3,5] �
 ���, ��¢�(J�', �©ýÿ�1Ì~
ê�Nþ`u®k�nØ(J [8−28]. âd�±
�Ñ(Ø: �©¤æ^�O��{´���, ��
� B2 (X3Σ−

g ) ©f�³U�´O(!���.
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L 2 11B2 (X3Σ−
g ) Ú 10B11B2 (X3Σ−

g ) �1Ì~ê�¢�(JÚÙ¦nØO��'�

êâ5 Re/nm ωe/cm−1 ωexe/cm−1 102ωeye/cm−1 Be/cm−1 αe/cm−1 108βe/cm−1 105γe/cm−1

11B2 (X3Σ−
g )

�©O� 0.15896 1049.6 9.1317 2.3455 1.2119 0.015 4.6233 6.9650

¢�(J [5] 0.1590 1052.7 9.94 1.2157 0.015

¢�(J [3] 0.1590 1035 9.5 1.212 0.014

nØO� [8] 0.1604 985.5 7.60

nØO� [9] 0.1594 1058

nØO� [10] 0.1600 1041

nØO� [11] 0.1591 1052 8.9

nØO� [12] 0.1614

nØO� [13] 0.15939 1058

nØO� [14] 0.1592

nØO� [15] 1086

nØO� [16] 0.1593 1025

nØO� [17] 0.1593

nØO� [18] 0.161 1042.0

nØO� [19] 0.1592 1060.2

nØO� [20] 0.15935 1040

nØO� [21] 0.15940 1047.1 9.1

nØO� [22] 0.15949 1064.7 11.4 1.206

nØO� [23] 0.15984 1039.2 9.03 0.014

nØO� [24] 0.1592 1046 8.8 0.015

nØO� [25] 0.15968 1040.6 9.1 1.200 0.014

nØO� [26] 0.1622 988.5 7.5 1.17 0.015

nØO� [27] 0.1623 1301.1 9.87 1.211 0.018

nØO� [28] 0.16167 1004.5 8.25 1.172 0.0138
10B11B (X3Σ−

g )

�©O� 0.15896 1066.4 7.7531 10.502 1.2644 0.012 119.51 8.4653

nØO� [26] 1013 7.8 1.22 0.016

L 3 11B2 (A3Πu) Ú 10B11B2 (A3Πu) �1Ì~ê�¢�(JÚÙ¦nØO��'�

êâ5 Te/cm−1 Re/nm ωe/cm−1 ωexe/cm−1 102ωeye/cm−1 Be/cm−1 αe/cm−1 108βe/cm−1 105γe/cm−1

11B2 (A3Πu)

�©O� 3421.17 0.17441 816.11 7.4625 3.6940 1.0067 0.01308 1.9860 7.4983

¢�(J [7] 0.174405 818.00 7.4580 1.0068 0.01317

nØO� [9] 3306.87 0.1744 816

nØO� [13] 3306.87 0.17436 816

nØO� [16] 3468 0.17516 802

nØO� [20] 3374 0.17488 807

nØO� [10] 3548.83 0.1756 807

nØO� [23] 3308.68 0.1754

nØO� [22] 3468.18 0.1734 848 12.1 1.0212

nØO� [24] 3287 0.1754 806 7.5 0.013
10B11B (A3Πu)

�©O� 3421.17 0.17441 836.15 7.8188 4.2792 1.0568 0.01405 6.5938 8.6332
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¢Ã�´, du6��vk 10B11B (X3Σ−
g )

©f�¢�1Ìêâ, ùpÃ{��?1'�.

� c © � ? Ø Ú © Û ( J Ñ w � · �, � © �
�� B2 (X3Σ−

g ) �³U�´���, [Ü�
11B2 (X3Σ−

g ) �1Ì~ê´O(�. Ïd, �âÓ
�³U�²�þ£O��� 10B11B (X3Σ−

g ) �
1Ì~êAT´�&�.

kõ�ïÄ�|é B2 (A3Πu) ©f�1Ì�
mÐ
ïÄó�. 1989—1990 cm, Bruna[9,13,16] æ
^ MRD-CI nØ�{ïÄ
 B2 (A3Πu) ©f�1
Ì5�. ¦�=��
�þ�1Ìêâ. 3©z [9,

13] ¥, ¦�ýÿ� Re Ú ωe �¢�(J [7] ÎÜ�
Ð, O�°Ý��©��. ���9Ù¦1Ì~ê.

©z [16] ��� Re Ú ωe þ l=k�¢�(
J [7] ��. AO´Ù ωe ��¢���� 16 cm−1,

Ø�� 1.96%.

1991 c, Langhoff Ú Bauschlicker[10] æ
^ MRCI/5s4p3d2f1g �{O�
 B2 ©f A3Πu

�� Te, Re, ωe Ú De. �¢�� [7] �', Ù Re

Ú ωe ���éØ�©O� 0.34%Ú 1.34%. Hachey

� [22] æ^ CI �{9\4z¼êÚ�Ñ¼ê�
Gaussian ÄO�
 A3Πu ��1Ì~ê. ¦+¦
��1Ìêâ���, �´�¢�(J [7]  l
��, X: Ù ωe Ú ωexe ©O l¢��� 3.67%

Ú 62.24%.

� { ' å �, L 3 � � Ñ 
 © z [23]

� MRCI+Q/VQZ O � ( J 9 © z [24]

� CMRCI+Q/AVQZ �>fO�(J. ©z [23,

24] � Re, ωe, αe Ú Be �Ó�²w l®k�¢
�(J [7].

2001 c, Müller � [20] ïÄ
 MRCI 9ÙC
N MR-CISD, MR-CISD+Q 9 MR-AQCC �nØ
�{e Davidson ?�ÚÄ|	íé B2, C2, N2

Ú O2 �1Ì~ê�K�. é B2 (A3Πu), ¦�À
J aug-cc-pVTZ Ú AVQZ Ä|?1	íO�. Ù�
Ð�(J´3 MR-CISD+Q 	íO�e¼��. d
L 3 ��, Ù Re Ú ωe ��¢�� [7] ��éØ�
©O� 0.57%Ú 1.34%,  l��.

L 4 11B2 Ú 10B11B ©f X3Σ−
g ��©f~ê�®k�¢�(J9Ù¦nØ(J�'�

11B2
10B11B

G (υ)/cm−1 Bυ /cm−1 G (υ)/cm−1 Bυ /cm−1

υ �©O� �©O� nØO� [26] ¢�(J [3] �©O� �©O� nØO� [26]

0 521.79 1.20459 1.159 1.205 531.23 1.26433 1.126

1 1552.13 1.18994 1.144 1.191 1581.73 1.24857 1.200

2 2564.61 1.17516 1.129 2615.79 1.23267 1.185

3 3558.93 1.16025 1.115 3632.76 1.21662 1.169

4 4534.80 1.14520 1.099 4632.02 1.20042 1.152

5 5491.94 1.12999 5612.94 1.18404

6 6430.06 1.11460 6574.89 1.16747

7 7348.87 1.09904 7517.24 1.15070

8 8248.09 1.08329 8439.35 1.13371

9 9127.43 1.06732 9340.60 1.11647

10 9986.60 1.05109 10220.36 1.09895

11 10825.32 1.03460 11078.00 1.08112

12 11643.29 1.01779 11912.88 1.06294

13 12440.23 1.00064 12724.38 1.04437

14 13215.86 0.98311 13511.87 1.02536

15 13969.88 0.96514 14274.72 1.00583

16 14702.01 0.94666 15012.29 0.98573

17 15411.96 0.92760 15723.96 0.96495

18 16099.44 0.90791 16409.09 0.94341

19 16764.17 0.88744 17067.07 0.92098
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�©¤� 11B2 (A3Πu) �1Ìêâ�®k�
¢�(J [7] �©��. Ù¥, Re, ωe, Be, αe Ú ωexe

��¢����éØ�©O�k 0.002%, 0.002%,

0.1%, 0.46%Ú 0.98%.

ÏLþ¡�?ØÚL 3 ¥�êâ'���,

�©� 11B2 (A3Πu) ©f�1Ì(J'®k�
Ù¦nØ(J�\��!O(. ·�knd�
&, 3 MRCI+Q/56+CV+DK nØY²eO���
� B2 (A3Πu) �³U�´O(�. ¦+vké
� 10B11B (A3Πu) ©f�'�¢�1Ìêâ, ùp
Ã{���Ñé', �´, �u�© 11B2 (A3Πu)

�1Ì(J�®k�¢�(JÎÜéÐ�±í
�, dÓ�³U�²Ó ��þ£O[Ü��
� 10B11B (A3Πu) �1Ì~ê�´�&�.

3.2 ���ÄÄÄUUU???999...555===ÄÄÄ~~~êêê

� u � Ì, L 4 Ú L 5 = � Ñ 
 MRCI

+Q/56+CV+DK n Ø Y ² e 11B2 9 10B11B

� X3Σ−
g Ú A3Πu ��c 20 ��Ä�� G (υ)

Ú Bυ. �Bu'�, L 4 ¥��Ñ
®k�¢�(
J [3] 9Ù¦�nØO�(J [26].

L 5 11B2 Ú 10B11B ©f A3Πu ��©f~ê

11B2
10B11B

υ G (υ)/cm−1 Bυ /cm−1 G (υ)/cm−1 Bυ /cm−1

0 405.45 1.000140 415.26 1.049720

1 1205.19 0.986850 1234.14 1.035440

2 1990.04 0.973508 2037.45 1.021080

3 2759.97 0.960044 2825.15 1.006590

4 3514.96 0.946291 3597.21 0.991760

5 4254.99 0.932299 4353.59 0.976737

6 4980.02 0.918998 5094.26 0.962576

7 5690.03 0.906286 5819.17 0.948832

8 6385.00 0.892793 6528.29 0.934243

9 7064.91 0.879358 7221.57 0.919842

10 7729.72 0.865911 7898.99 0.905279

11 8379.42 0.852169 8560.51 0.890503

12 9013.97 0.838429 9206.08 0.875670

13 9633.36 0.824462 9835.66 0.860589

14 10237.55 0.810359 10449.23 0.845332

15 10826.53 0.796018 11046.75 0.829841

16 11400.27 0.781483 11628.16 0.814095

17 11958.74 0.766685 12193.45 0.798055

18 12501.92 0.751600 12742.56 0.781679

19 13029.78 0.736185 13275.47 0.764919

= k ¢ � [3] � � 
 11B2 (X3Σ−
g ) © f �

c 5 � � Ä � � ∆Gυ+1/2. � � ± L 4 � ',

� ò ∆Gυ+1/2 � \ T L ¥. é A u υ = 0—4,

∆Gυ+1/2 �¢�� [3] ©O� 1026, 1006, 987, 968

Ú 948 cm−1, �©� ∆Gυ+1/2 �¢�(J [3] ��
� l�k 0.86% (éAu υ = 4); Dupuis Ú Liu[26]

� � � 
 11B2 (X3Σ−
g ) © f � c 5 � � Ä �

� ∆Gυ+1/2. � υ = 0, 1, 2, 3, 4 �, Ù ∆Gυ+1/2 �

©O� 972.9, 956.5, 939.2, 919.7 Ú 900.4 cm−1, §
�þ�¢�(J [3]  l��. ~X: Ù ∆Gυ+1/2 �
�¢�� [3] ��� l� 4.84% (éAu υ = 2).

�=k©z [3] ��
 11B2 (X3Σ−
g ) ©f�

cü��Ä�� Bυ ¢��. �©� B0 Ú B1 �
�Ù �=� 0.03%Ú 0.09%. Dupuis Ú Liu[26]

� � � T � � B0 Ú B1 � ¢ � � [3] © O  
l 3.82%Ú 4.02%.
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ù
'�¿©`², �©��� 11B2 (X3Σ−
g )

�©f~ê'®k�nØ��(J�O(. ¢Ã
�´, �Ué� 11B2 (X3Σ−

g ) ��ÄU?�'�
¢�(J. ��âc©¥'���, �©O��
11B2 (X3Σ−

g ) �1Ì~ê9 B0 Ú B1 �®k¢
�(J [3] �~��. ·�knd�&, L 4 �Ñ
� 11B2 �ÄU?9�p�Ä��©f~ê´�
&�!O(�. ¦+vk�õ�¢�êâø�©
'�, ·��,knd�&, 5uÓ�³U�
� 10B11B (X3Σ−

g ) �©f~ê�´����ýÿ.

duÿ�é� B2 (A3Πu) ©f��ÄU?
Ú . 5 = Ä ~ ê � ¢ � ½ n Ø ( J, Ï d Ã {
ò�©���êâ���Ù?1'�. �´, �
âc©¥ 11B2(A3Πu) ©f�1Ì~ê�¢�(
J9Ù¦nØO��'��±ä½, �©��
� B2 (A3Πu) ©f�³U�´O(�, dd�
Ñ� 11B2 (A3Πu) Ú 10B11B (A3Πu) �©f~êA
T´�&�.

4 ( Ø

�©æ^ Davidson ?�� MRCI �{9�'
��Ä AV6Z Ú AV5Z, u 0.08—1.0 nm �Ømå
��SO�
 B2 (X3Σ−

g , A3Πu) �³U�. |
^oUþ	íúª, ��	í�³U�. é©f
Uþ?1�éØ?�9Ød�'�A?�O�, ¼
�Ó��Äü«�A?��	í³U�. [Ü
³U�¿?1Ó ��þ£O, ��
Ó �©
f 11B2 (X3Σ−

g , A3Πu) Ú 10B11B (X3Σ−
g , A3Πu)

�1Ì~ê Te, Re, ωe, ωexe, ωeye, Be, αe, βe Ú γe.

O�(J�®k�¢�(JÎÜ�Ð. ÏL¦)Ø
$Ä�»� Schrödinger �§, é�
Ã=Ä 11B2

(X3Σ−
g , A3Πu) Ú 10B11B (X3Σ−

g , A3Πu) ��Ü
�Ä�. �éz�Ó �©f�z��Ä�, �©
OO�
�ÙéA��ÄU?Ú.5=Ä~ê�
©f~ê. ù
êâþ�®k�¢�(JÎÜ�Ð.

©¥ 10B11B (A3Πu) ©f�1Ì~êÚ©f~ê
áÄg��.
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Abstract

The X3Σ−
g and A3Πu states of B2 molecule are studied using highly accurate valence internally contracted multireference

configuration interaction approach including the Davidson modification. The Dunning’s correlation-consistent basis sets, aug-cc-pV6Z

and aug-cc-pV5Z, are used in the study. To obtain more reliable results, the potential energy curves (PECs) of two electronic states

are extrapolated to the complete basis set limit by the two-point total-energy extrapolation scheme. The effects of the core-valence

correlation and relativistic correction on PEC are taken into account. Employing these PECs, the spectroscopic parameters (Te, Re, ωe,

ωexe, ωeye, Be, αe, βe and γe) of the X3Σ−
g and A3Πu states of two main isotopes (11B2, 10B11B) are determined and compared

with those reported in the literature. Comparison with the experimental data demonstrates that the present results are accurate. With

the PECs determined here, the whole vibrational states for 11B2 (X3Σ−
g , A3Πu) and 10B11B (X3Σ−

g , A3Πu) are determined when

the rotational quantum number J equals zero (J = 0) by numerically solving the radical Schrödinger equation of nuclear motion. For

each vibrational state of every isotope species, the vibrational level and inertial rotation constants are obtained, which are in excellent

accordance with the experimental findings.
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