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æ^�¹ Davidson ?�õë�|��p�^ (MRCI) �{(Üd���S����'��Ä As/aug-cc-pV5Z
Ú O/aug-cc-pV6Z, O�
 AsO+ (X2Σ+) Ú AsO+(A2Π) �³U�. |^ AsO+ lf�³U�3Ó ��þ?
��Ä:þ, [ÜÑ
Ó �lf 75As16O+ Ú 75As18O+ �ü�>f�1Ì~ê. éu X2Σ+ ��Ì�Ó �l
f 75As16O+, Ù1Ì~ê R e , ω e , ω ex e , B e Ú α e ©O� 0.15770 nm, 1091.07 cm−1, 5.02017 cm−1, 0.514826 cm−1

Ú 0.003123 cm−1; éu A2Π ��Ì�Ó �lf 75As16O+, Ù T e , R e , ω e , ω ex e , B e Ú α e ©O� 5.248 eV,
0.16982 nm, 776.848 cm−1, 6.71941 cm−1, 0.443385 cm−1 Ú 0.003948 cm−1. ù
êâ�®k�¢�(JþÎÜé
Ð. ÏL¦)Ø$Ä�»�Å½��§, é�
 J = 0 � AsO+(X2Σ+) Ú AsO+(A2Π) �c 20 ��Ä�. éu
z��Ä�, �©OO�
§��ÄU?!=Ä.þ9l%ÆC~ê, ¿?1
Ó ��þ?�, ���Ó �
lf�©f~ê. ù
(J�®k�¢���~��. �©éuÓ �lf 75As16O+(X1Σ+), 75As18O+(X1Σ+),
75As16O+(A1Π) Ú 75As16O+(A1Π) �1Ì~êÚ©f~êáÄg��.

'�c: AsO+, Ó �, ³U�, 1Ì~ê

PACS: 31.50.−x, 34.20.−b, 31.15.A, 33.15.Mt

1 Ú ó

¤k�12x�zÔV�flfÑk�Ó�
Ä�/ª X1Σ+. NO+ lf�~½ (Ä�l)
U D e = 11.0 eV)[1], ´�í�AÌ�¥�¹�
�lf, Ïd3¢�ÚnØþÑ��
2��'
5 [2−6]. éÙ{lfïÄ�é��. AsO+ ��1
2x���zÔlf, du As �f��, O(�
lÞ���(J, 3nØþÿ��ïÄ.

¢��¡, é AsO+ lf1Ì5��ïÄÌ�
8¥3�ÊV8Ô�c� [7−14]. 1960 c, Lak-
shman Ú Rao[7] ��
3�b	«�Å� 2250—
2200 Å��S AsO+ lf��G1Ì. üc�, San-
taram Ú Rao[8] éù�NX?1
�[/�=©

Û, �ÑTNX5u α1Σ+—1Σ+ ��[, ¿�
Ñ
Ä� X2Σ+ Ú$-u� A2Π �=Ä~ê. ,
 1970 c Rao � [9] éT«�1Ì3p©EÇ^�
e?1
ïÄ, ÏLé 4-0, 3-0, 2-0, 1-0 Ú 1-1 Ì�
�©Û, y¢d�[áu 1Π—1Σ, Ø´ 1Σ+—
1Σ+. 1966 c, Lakshman[10] ïÄ
Å� 2100 ÅN
C�1Ì, ��u A1Σ+—1Σ+ NX�#Ì�.
1969 c, Shanker � [11] P¹
 A-X NX� (1, 0)
Ú (2, 0) 1Ì�. Óc, Rao � [12] #ïÄ
 A-a
NX� (1, 0) Ú (2, 0) 1Ì�, ¿�Ñ
ü��1Ì
~êÚ©f~ê. @Ï¼�� AsO+ lf�1Ì~
êÚ©f~êÂ¹u Huber � [14] u 1979 cÑ�
�;Í¥. nÜ®k�¢�êâ�±wÑ, =k�
¢�ïÄÑ��9T AsO+ lf�Ü©1Ì~ê
Ú�$�Ä��©f~ê; éu�p�Ä��©f
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~ê9 75As18O+ Ó �lf, ¢�6��9.
As � f 3 g , . � k � «½ � � 3 /

ª 75As.  O �fk 3 «Ó �16O, 17O Ú18O,
Ù¥16OÚ18O�U,´Ý©O´99.762%Ú0.20%,
17O�¹þ�~$, =� 0.038%. �u�Ì, �©
=ïÄ´Ý���ü�Ó �lf: 75As16O+ (´
Ý99.762%) Ú75As18O+ (´Ý 0.20%).

�©æ^�¹ Davidson ?� (+Q) �SÂ 
õ ë � | � � p � ^ (MRCI) � { [15,16] O �

 AsO+ Ä� X1Σ+ 9Ù$U>f-u� A2Π �
³U�, |^���³U�¿ÏLÓ ��þ
£O, [ÜÑ
Ó �lf 75As16O+ Ú 75As18O+

�>f��1Ì~êÚ J = 0 ��3�c 20 ��
Ä�. éuz��Ä�, �O�
�éA��ÄU
?Ú.5=Ä~ê�©f~ê. ©¥�1Ì~êÚ
©f~êþáÄg��. �©���1Ìêâ��
?�Ú�¢�½nØïÄJøë�.

2 O��{

üë���{kX2��A^�µ, �3?
nm��NX�~J±��©fÜn�n)4�,
é-u��ïÄK�\(J [17]. éu���V�
f©flf (X�©� AsO+ lf), ���O(�
³U�Ò7L?1O(��'UO�, ù´ü
ë���{J±���, õë�|��p�^
nØ�{ (X MRCI �{) ÒU
¢yù�:. Ä
u��¹5�mgU|�{ (CASSCF)[18,19] O�
� MRCI �{¿©�Ä
>f�ÄåÆ�', XÚ
/?né�'Uk��z�|�¼ê (CSF)[20],
U
�Öüë��{�"�, Ïd�±°(/?
n��àÜÔ [21−27]. 3 MRCI O�¥dudu
����5�)�Ø��ÏL Davidson ?�5
?n.

æ ^MRCI� { éAsO+l f ? 1 ` z
Ú U þ × £ O �. O � L § ¥ k é Ù ?
1CASSCFO�, (J��MRCIO��ë�Å¼
ê. éAsO+æ ^ � Ä |�d � ��S � � �
� ' � � Ä [28], é As � f ¦ ^ 
 � ' � �
Äaug-cc-pV5Z, ´ ^ � © p d Ä(26s,17p,13d,3f,
2g,1h) Â   ¤[8s,7p,5d,3f,2g,1h], ¿ O \ 
 *
Ñ ¼ ê(1s,1p,1d,1f,1g,1h); é O � f ¦ ^ 

� ' � � Äaug-cc-pV6Z, ´ ^ � © p d
Ä(21s,14p,5d,4f,3g,2h,1i) Â ¤[8s,7p,5d,4f,3g,2h,
1i], Ó��O\
*Ñ¼ê(1s,1p,1d,1f,1g,1h,1i). ù

«Ä|�~�, �¹k*Ñ¼ê, UéÐ/£ã
�fmå�����p�^.

O�L§¥ MOLPRO ¦^ Abelian :+. é
uäk{¿é¡5�©f, K7L¦^ Abelian f
+. �Ò´`, éué¡5� C∞v ��5©fl
f (X�©� AsO+), O�¥7Ld C2v +O�, Ù
éA�Ø��L«´ a1/b1/b2/a2. äN/`, 3O
� AsO+ lf�³U��, ©Û�Ñ§%@ë�
$��©f;�k 23 �, ©O´ 12 � a1, 5 � b1,
5 � b2 Ú 1 � a2 ;�. Ù¥, 8 �áum��;
� (4a1, 2b1 Ú 2b2), ©OéAu As �f� 4s4p
Ú O �f� 2s2p ;�; 15 �áu4��;�, ©
O´ 8a1, 3b1, 3b2 Ú 1a2. ·�uy, ��æ^ù

©f;� (12a1, 5b1, 5b2 Ú 1a2) ?1O��, ¤�
ùü���³U�ÑØ1w. �Ï´����³
U��,���k��. ± X1Σ+ ��~, �Ø
må 0.3568 nm �, ³U�ÑyaC, ù�U´d
u;���8¤�. ���1w�³U�, I�
ò�õ�;��\¹z�m. O�uy, �ò 1 �
�	� a1 ;��\¹z�m� (d�ë�O��
©f;�� 24 �, ©O´ 13a1, 5b1, 5b2 Ú 1a2), ¤
�ùü���³U�´1w�. Uþ×£L§¥,
O��Ú��� 0.02 nm, �k3²ï �NCÚ
�â� 0.005 nm.

|^ MOLCAS 7.4[29] §S�¥� VIBROT �
¬é AsO+ lf?1[Ü, 3Ó ��þ£OÄ
:þ, O�
 75As16O+(X1Σ+), 75As18O+(X1Σ+),
175As16O+(A1Π) Ú 75As16O+(A1Π) �1Ì~ê
Ú©f~ê.

ùpé VIBROT ^�O�©f~êÚ1Ì~
ê��{?1{ü`²: VIBROT Äkò³U�
[Ü¤)Û/ª. ,�|^ Numerov �{ [30] é�
= Schrödinger �§?1¦), ±��z�Ó �©
fz��Ä�eZ=Äþfê��=1Ì. ÏLé
�ÄU?�[Ü, =����AÓ �©f�1Ì
~ê.

3 (J�?Ø

3.1 111ÌÌÌ~~~êêê

L 1 � Ñ 
 ü « Ó � l f 75As16O+

Ú 75As18O+ � X1Σ+ Ú A1Π > f � � 1 Ì
~ ê. �B u ' �, L 1 � � \ 
 ® k � ¢
�(J [8−14]. du 75As16O+ Ó �lf�¹
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þ�p, U,´Ý� 99.762%, Ù{ü«Ó 
� 75As17O+ Ú 75As18O+ �´ÝÚ=k0.238%,
Ïd·�¦^75As16O+�1Ì~ê�©z��¢
�(J�'�.

dL 1 �±wÑ, �©¤�1Ì~êl�N
þ�¢�êâ [8−14] ÎÜ�éÐ. éuÌ�Ó 
�lf 75As16O+, ÙÄ� X1Σ+ 1Ì~ê (R e ,
ω e , ω ex e , B e Ú α e ) �¢�� [14] � �©O�
k 0.57%, 0.02%, 0.40%, 0.97%Ú 0.74%. $U-u
� A1Π 1Ì~ê (T e , R e , ω e Ú B e ) �¢�� [14]

�   � © O � k 0.62%, 0.60%, 0.50%Ú 1.27%,
α e ( J � � C ¢ � � 0.0040 cm−1[11],   � =
� 0.000052 cm−1. �u ω ex e �, ©�(J$u

¢�� [13] 0.64059 cm−1. �´du As �f��,
ù��Ø�Ø��.

�uÓ �lf 75As18O+ �1Ì~ê, â�
ö¤�, î8��©z¥6Ã?Û¢�(J�ø
'�. �âc©©Û®²�Ñ, 75As16O+ (X1Σ+

Ú A1Π) �1Ì~ê´O(�. duÓ �lf
�Ó�>f�1Ì~ê[ÜgÓ�³U�!
�[Ü�{Ñ�Ó, Ïd�öä½, L 1 ¥�Ñ
� 75As18O+ (X1Σ+ Ú A1Π) 1Ì~êÑA´O
(�. 'uù
Ó �©f�1Ì~ê, du8c
6ÃÙ¦O�(J�3, Ïd8c�O�´Äg
nØïÄ; þ¡�'��`², �©�O�(J�
�O(.

L 1 AsO+ Ó �lf X2Σ+ Ú A2Π ��1Ì~ê9�¢�(J(J�'�

êâ5 T e/eV R e/nm ω e/cm−1 ω ex e/cm−1 B e/cm−1 α e/cm−1

75As16O+(X1Σ+)

�©(J 0 0.15770 1091.07 5.02017 0.514826 0.003123

¢� [8] 0 0.1611 — — 0.4928 0.0055

¢� [9] 0 0.1568 — — 0.5199 0.0031

¢� [10] 0 — 1100.7 4.83 — —

¢� [12] 0 — — — 0.5199 0.0031

¢� [13] 0 0.1568 1100.7 4.83 0.5199 0.0031

¢� [14] 0 0.1568 1091.32 5.0 0.5199 0.0031

75As18O+(X1Σ+)

�©(J 0 0.15770 1040.86 4.58230 0.466753 0.002719

75As16O+(A1Π)

�©(J 5.248 0.16982 776.848 6.71941 0.443385 0.003948

¢� [8] 5.2818 0.1741 — — 0.4218 0.0050

¢� [9] — 0.1687 780.77 7.36 0.4491 0.0047

¢� [10] 5.2816 — 785.3 8.3 — —

¢� [11] — — — — 0.45025 0.0040

¢� [12] — — — — 0.4491 0.0047

¢� [13] 5.2816 0.1687 780.77 7.36 0.4491 0.0047

¢� [14] 5.2810 0.1688 780.8 7.4 0.4491 0.0047

75As18O+(A1Π)

�©(J 5.248 0.16982 739.616 5.75336 0.402705 0.003424
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3.2 ©©©fff~~~êêê

|^�©���³U�, ÏL¦)Ø$Ä�
»�Å½��§, é�
 J = 0 �, AsO+ (X1Σ+)
Ú AsO+ (A1Π) �c 20 ��Ä�. 3 Molcas §
S�¥, ÏLÓ ��þ£O�O�
z��

Ä���ÄU?!=Ä.þ9l%ÆC~ê�.
L 2—5 ¥�Ñ
�>f�� J = 0 �c 20 ��
Ä���ÄU?!=Ä.þ9l%ÆC~ê. Ó
�, ·�r©z���¢�(J [8,11−13] �\L
¥�Ì�Ó �lf 75As16O+ �©f~ê?1
'�.

L 2 75As16O+(X2Σ+) ��ÄU?, =Ä.þÚl%ÆC~ê (J = 0) 9�¢�(J�'�

υ G(υ)/cm−1 B(υ)/cm−1 106D(υ)/cm−1

�© ¢� [13] �© ¢� [8] ¢� [11] ¢� [12] �© ¢� [12]

0 545.20 549.1 0.513646 0.4900 0.52050 0.5184 0.451721 0.40

1 1627.81 1642.1 0.510401 0.4845 0.51531 0.438604 0.42

2 2710.81 2737.6 0.506854 0.458635

3 3762.11 3795.6 0.502934 0.460004

4 4813.81 0.499649 0.461256

5 5855.22 0.496392 0.462959

6 6886.30 0.493132 0.464193

7 7907.08 0.489864 0.465793

8 8917.55 0.486592 0.467367

9 9917.70 0.483317 0.469194

10 10907.52 0.480035 0.471024

11 11886.99 0.476748 0.472773

12 12856.11 0.473454 0.474718

13 13814.87 0.470151 0.476732

14 14763.25 0.466841 0.478833

15 15701.24 0.463522 0.481177

16 16628.81 0.460194 0.483621

17 17545.95 0.456856 0.486126

18 18452.64 0.453508 0.488781

19 19348.84 0.450148 0.491511

L 2 � Ñ 
 75As16O+ (X1Σ+) � � Ä U
? G(υ)!=Ä.þ Bυ Úl%ÆC~ê Dυ 9�A
�¢�(J. lL 2 ¥�±wÑ, �©�nØO�
(J�ù
¢��ÎÜ�éÐ. � υ = 0, 1, 2 Ú 3
�, G(υ) �¢�� [13] � �=� 0.71%, 0.87%,
0.97% Ú 0.88%. ¦+é�p��Ä�ó, 8c
6Ã?Û¢�êâ�ø'�, ±þ©ÛE�`²�

© 75As16O+ lfÄ���ÄU?�O�(J´O
(�.  Bυ �¢�� [13] � �²þ�k 0.93%.
�u Dυ, du¢�êâ��, Czvk5Æ, ùp
Ø�'�.

L 3 �Ñ 75As16O+ (A1Π) ��ÄU? G(υ)!
=Ä.þ Bυ Úl%ÆC~ê Dυ 9�A�¢�(
J. lL 3 ØJuy, �©����ÄU?�¢
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�� [13] ÎÜ��~Ð. ~X, � υ = 2, 4, 6 Ú 7
�, G(υ) �¢�� [13] � �=� 0.33%, 0.19%,
0.24% Ú 0.35%. ¤k�ÄU?�¢���m��
� ��ØL 30.01 cm−1(éAu υ = 8), =��
u 0.49%. � υ = 1, 2, 3 Ú 4 �, Bυ �¢�� [11] �
 �=� 1.06%, 1.03%, 0.92% Ú 0.85%, ´�~O
(�. �up��þ Dυ, lL 3 �ØJwÑ, �©
�O�(J�¢���éÎÜ.

duvké� 75As18O+ (X2Σ+) Ú 75As18O+

(A1Π) ��ÄU?!=Ä.þÚl%ÆC~ê�
�¢�(J, ÏdÃ{��?1'�. �´, �âc
©¥é 75As16O+ (X2Σ+) Ú 75As16O+ (A1Π) �
O�(J�¢�êâ�©Û'��±ä½, �©O
���� AsO+ (X2Σ+) Ú AsO+ (A1Π) �³U
�´O(!���, [Ü���Ó ��1Ì~ê
9©f~êÑ´�&�.

L 3 75As16O+(A1Π) ��ÄU?, =Ä.þÚl%ÆC~ê (J = 0) 9�¢�(J�'�

υ G(υ)/cm−1 B(υ)/cm−1 106D(υ)/cm−1

�© ¢� [13] �© ¢� [8] ¢� [11] ¢� [12] �© ¢� [12]

0 386.43 388.5 0.441397 0.503259

1 1149.53 1154.4 0.437295 0.4148 0.44025 0.4420 0.593759 0.52

2 1899.11 1905.5 0.433088 0.4090 0.44250 0.4376 0.605527 0.53

3 2634.60 2641.6 0.428707 0.4048 0.4327 0.625619 0.54

4 3356.19 3362.9 0.424146 0.4278 0.636755 0.55

5 4061.22 4069.2 0.419393 0.662131

6 4748.95 4760.7 0.414408 0.695721

7 5418.26 5437.4 0.409123 0.736640

8 6067.99 6099.0 0.403464 0.757148

9 6697.02 0.397315 0.848932

10 7299.37 0.390521 0.944457

11 7878.08 0.383297 0.952498

12 8430.49 0.376160 0.987870

13 8955.17 0.367682 0.132181

14 9450.66 0.354400 0.195954

15 9887.14 0.338402 0.207656

16 10284.73 0.322495 0.270665

17 10602.82 0.302539 0.313348

18 10903.17 0.284155 0.347816

19 11121.70 0.267278 0.327455
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L 4 75As18O+(X2Σ+) Ú 75As18O+(A1Π) ��ÄU?, =Ä.þÚl%ÆC~ê (J = 0)

υ X2Σ+ A1Π

G(υ)/cm−1 B(υ)/cm−1 106D(υ)/cm−1 G(υ)/cm−1 B(υ)/cm−1 106D(υ)/cm−1

0 519.29 0.465674 0.382859 367.24 0.400982 0.500279

1 1550.97 0.462866 0.377183 1094.29 0.397434 0.489172

2 2573.46 0.460055 0.378224 1810.42 0.393805 0.498603

3 3586.73 0.457242 0.379276 2514.45 0.390033 0.508114

4 4590.76 0.454426 0.380228 3205.18 0.386114 0.521540

5 5585.53 0.451607 0.381591 3881.44 0.382042 0.540148

6 6571.00 0.448787 0.382540 4542.03 0.377790 0.557993

7 7547.17 0.445961 0.383768 5185.75 0.373312 0.595360

8 8514.01 0.443130 0.384993 5811.43 0.368545 0.630431

9 9471.50 0.440297 0.386361 6417.87 0.363424 0.674118

10 10419.61 0.437460 0.387824 7003.89 0.357809 0.731190

11 11358.32 0.434618 0.389181 7568.29 0.351674 0.777748

12 12287.61 0.431771 0.390631 8109.88 0.345468 0.879705

13 13207.46 0.428917 0.392198 8627.48 0.339203 0.871336

14 14117.85 0.426057 0.393782 9119.90 0.330653 0.126838

15 15018.75 0.423191 0.395505 9552.47 0.317793 0.169147

16 15910.15 0.420318 0.397386 9965.84 0.304442 0.172237

17 16792.01 0.417438 0.399306 10363.91 0.289695 0.240945

18 17664.32 0.414549 0.401281 10684.37 0.272677 0.255590

19 18527.06 0.411652 0.403383 10972.06 0.256556 0.286821

ÃØ´1Ì�[�´©f°[(��¡�ï
Ä, ÑI�O(��=U?êâ��| , ¢�
þ¼�ù
êâ  ��(J. lù«¿Âþù,
lnØþ¼�©f�O(�=U?!±B�¢�
ïÄJøë�Òw��	�. �d, �öÏL¦

)�= Schrödinger �§, ��
 AsO+ lf�>
f���=U?. �u�Ì, ùp��Ñ 75As16O+

(X2Σ+) �Ü©O�(J, XL 5 ¤«. |^ù

 ê â Ú � [ 5 K, = � O � T � � � = � [
Ì�.
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L 5 75As16O+(X2Σ) ��ÄU?

J υ = 0 υ = 1 υ = 2 υ = 3 υ = 4 υ = 5 υ = 6 υ = 7 υ = 8 υ = 9

0 545.20 1627.81 2700.11 3762.12 4813.81 5855.22 6886.30 7907.08 8917.55 9917.71

1 546.16 1628.73 2701.03 3763.04 4814.77 5856.20 6887.32 7908.12 8918.60 9918.7

2 548.21 1630.77 2703.05 3765.06 4816.77 5858.18 6889.29 7910.08 8920.54 9920.67

3 551.29 1633.83 2706.09 3768.07 4819.77 5861.16 6892.25 7913.02 8923.46 9923.57

4 555.39 1637.90 2710.14 3772.10 4823.76 5865.13 6896.19 7916.94 8927.36 9927.44

5 560.52 1642.99 2715.20 3777.12 4828.76 5870.10 6901.12 7921.84 8932.22 9932.27

6 566.67 1649.11 2721.27 3783.16 4834.76 5876.05 6907.04 7927.71 8938.06 9938.07

7 573.84 1656.24 2728.36 3790.20 4841.75 5883.00 6913.94 7934.57 8944.87 9944.84

8 582.04 1664.39 2736.46 3798.25 4849.74 5890.94 6921.83 7942.41 8952.66 9952.57

9 591.27 1673.55 2745.57 3807.30 4858.74 5899.88 6930.71 7951.22 8961.41 9961.27

10 601.52 1683.74 2755.69 3817.35 4868.73 5909.80 6940.57 7961.02 8971.14 9970.93

11 612.80 1694.94 2766.82 3828.41 4879.72 5920.72 6951.42 7971.79 8981.85 9981.56

12 625.10 1707.17 2778.96 3840.48 4891.71 5932.63 6963.25 7983.55 8993.52 9993.16

13 638.42 1720.41 2792.12 3853.55 4904.69 5945.53 6976.07 7996.28 9006.17 10005.72

14 652.77 1734.66 2806.29 3867.63 4918.68 5959.43 6989.87 8009.99 9019.79 10019.25

15 668.14 1749.94 2821.47 3882.71 4933.66 5974.31 7004.66 8024.68 9034.38 10033.74

16 684.54 1766.23 2837.66 3898.80 4949.64 5990.19 7020.43 8040.35 9049.94 10049.20

17 701.96 1783.54 2854.86 3915.89 4966.62 6007.06 7037.19 8057.00 9066.48 10065.63

18 720.40 1801.87 2873.07 3933.98 4984.60 6024.92 7054.93 8074.62 9083.99 10083.01

19 739.87 1821.22 2892.29 3953.08 5003.58 6043.77 7073.66 8093.22 9102.46 10101.37

4 ( Ø

�©|^�¹ Davidson ?�� MRCI �{O
�
 AsO+(X2Σ+) Ú AsO+(A2Π) �³U�. O
�L§¥æ^d���S�����Ä, As/aug-
cc-pV5Z Ú O/aug-cc-pV6Z. ÏLÓ ��þI£,
[Ü��
ùü��«Ì�Ó �©flf�1
Ì~ê T e , R e , ω e , ω ex e , B e Ú α e . �©�O�

(J�®k�¢��þÎÜéÐ. |^�©��
�³U�, Ó�é�
 J = 0 � AsO+(X2Σ+)
Ú AsO+(A2Π) �c 20 ��Ä�, 3Ó ��þ£
O�Ä:þ©OO�
z��Ä���ÄU?!
²;=ò:!=Ä.þ9l%ÆC~ê�©f~
ê, ¤�(J��¢�êâ��. �©¥ AsO+ l
fü�>f��Ó �1Ì~êÚ©f~êþá
Äg��.
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A multi-reference configuration interaction
investigation of the X2Σ+and A2Π low-lying

electronic states of AsO+ isotope ion∗
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1) ( College of Physics & Electronic Information, Luoyang Normal College, Luoyang 471022, China )
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Abstract
The potential energy curves (PECs) of AsO+(X2Σ+) and AsO+(A2Π) are investigated using the full valence complete active

space self-consistent field (CASSCF) method through the highly accurate valence internally contracted multireference configuration
interaction approach including Davidson correction (MRCI+Q). In the present calculations, the basis sets for As and O are aug-cc-pV5Z
and aug-cc-pV6Z respectively. The spectroscopic parameters of the isotopes 75As16O+ and 75As18O+ are determined. The present
values of R e , ω e , ω ex e , α e and B e for 75As16O+ (X2Σ+) are 0.15770 nm, 1091.07 cm−1, 5.02017 cm−1, 0.514826 cm−1 and
0.003123 cm−1, respectively; the present values of T e , R e , ω e , ω ex e , α e and B e for 75As16O+ (A2Π) are 5.248 eV, 0.16982 nm,
776.848 cm−1, 6.71941 cm−1, 0.443385 cm−1 and 0.003948 cm−1, respectively, which are compared with those reported by previous
investigations in the literature. And the comparison shows that excellent agreement exists between the present results and the experi-
mentsal ones. With the PECs of AsO+ (X2Σ+) and AsO+ (A2Π) determined here, the first 20 vibrational states for each electronic
state are determined when the rotational quantum number J equals zero (J = 0). For each vibrational state, the vibrational level G(υ),
inertial rotation constant Bυ and centrifugal distortion constant Dυ are evaluated when J = 0, which are in good accord ance with the
available experimental data.

Keywords: AsO+, isotope, potential energy curve, spectroscopic parameter
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