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lV�f©fU?�ÔnL�ªÑu?1õg�©, ïá
ýÿV�f©fNX R |p�=�[Ì��#)
Ûúª. ¦^#)ÛúªýÿV�fNX R |p��[Ì��êâ�, �õ�I 15 ^°(�¢��[Ì�ÚT�
[�¥éA�þe�Ä��=Ä1Ì~ê B′

υ Ú B′′
υ . òT)Ûúª^uýÿ Cl+2 lf A2Πu—X2Πg �[X (3,7)

�Ú (4,8) ���[Ì�, Ø=°(�­E
¢��Ñ��$���[1Ìêâ�, 
��(ýó
¤ïÄNX¥"
���=�[Ì�, cÙ´p���[Ì�êâ.
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1 Ú ó

°(�1Ìêâ3UNÔn, �lfÔn, z
Æ�AÚ-1Eâ�+�äk­�¿Â [1−16]. ¢
�þéV�fNX�1Ì®k�þ�ïÄ, �du
,
lf1Ì�ÙéA�©f1Ì­U, ¦�ïÄ
lf1Ì�\(J [15]. °(�lf1Ì~ê, 3�
[íN�1!O�\9íNË�±9©ÛíN�
>!ïÄ�_�g,y��¡äk­��¿Â [2];

�lf�¥5âf��A��¹{ü�>ÖDÑ,

�3Ô��zÆ9Ôn5���[¥%?u­�
�/  [9]; (S�m�í¤©¥�¹õ«V�f©
flf, X CO+, O+

2 , N+
2 Ú�
¹k­7á���

V�flf TiCl+, TiF+ Ú LaF+ �, ù
V�f
lf1Ì®¤�U©Æ!U©ÔnÆ��­�ï
ÄSN, 3��1Ì«Úb	1Ì«®²*	�

,
(SÔ�¥��þ�V�fgdÄÚV�f
lf�u�1Ì, éù
1Ì�?�ÚïÄkÏu
(½ù
(SÔ��¤© [1−13].

®�V�f©f�±��-11
, 3ý5í

N®zÔ-1ì¥äk­��A^d� [14]; 
®
�V�flf3O©f-1XÚ±9L¡�lf
N�»��¡äk­��A^d� [15−16]. ¢�
þ, ®²¦^��©få/>fåEâ!^=ÄO
r��ÝN�1ÌEâ±9-1p�Eâé Cl+2
lf A2Πu—X2Πg �[1Ì?1
ïÄ [13,14].

Cl+2 lf� A2Πu—X2Πg �X©� 2Π1/2—2Π1/2

Ú 2Π3/2—2Π3/2 üÜ©, duÓ �Ì��­U
±9pà=Ä§ÝK�
Úå��Äà8, ¦�L
�¢�þéd�X�©Û���
. Ó�, �$�
=Ä-u±9��� F-C Ïf¦�¢�þ�U*
ÿ�=Äþfê�$��[Ì�, 
äk­�¿Â
�p�1Ìêâ%ØU*ÿ� [1−4,17,18]. nØþ,

�,�±A^þfåÆ��{5?nV�fNX,

�Ù¥Ú\�éõCq%��
O�(J�°Ý,

cÙ´J±¼�pþf��1Ìêâ [19−21].

�©��¥I�ïá�ýÿV�f©f�=
�[Ì��ên�{X�ó���Ü©. �cÏ
'uïáýÿV�fNX P |�[Ì��L§a
q [5,22], �©Äu�©g�, l Herzberg �DÚU
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?L�ªÑu, lnØþí�
°(ýÿV�f©
f R |�=�[Ì��êL�ª, ¿ò#)ÛL�
ªA^uýÿ Cl+2 l A2Πu—X2Πg �X��=�
[Ì��ïÄ. (JL²: æ^#�L�ªýÿ�
U?, Ø=U
­E¢�þ�Ñ�þfê�$��
[Ì�, ���U
ýÿ�¢�þ�U*ÿ��!
�(òY
¢�Ì�uÐª³�p��[Ì��
êâ.

2 nØ��{

VØ>f�NX R | (∆J = +1) �[Ì��
Ôn5Æ� [5,17]

ν = ν0 + F ′ (J + 1) − F ′′ (J)

= ν0 + B′
υ (J + 1) (J + 2)

−D′
υ (J + 1)2 (J + 2)2

+H ′
υ (J + 1)3 (J + 2)3 + · · ·

−
[
B′′

υJ(J + 1) − D′′
υJ2(J + 1)2

+H ′′
υ J3(J + 1)3 + · · ·

]
. (1)

�Ñ=Ä~ê Hυ(Ùêþ?� 10−10 cm−1) 9±þ
�p������

ν = ν0 + (J + 1) [B′
υ (J + 2) − B′′

υJ ]

− (J + 1)2
[
D′

υ (J + 2)2 − D′′
υJ2

]
. (2)

Ó�æ^õgÌ��©�{, �� D′′
υ ��=Äþ

fê J1, J2, J3, J4 �L�ª�

D′′
υ =

(νJ4 − νJ3 − νJ2 + νJ1)
a4 (J1, J2, J3, J4)R

−B′
υ

a1 (J1, J2, J3, J4)R
a4 (J1, J2, J3, J4)R

+B′′
υ

a2 (J1, J2, J3, J4)R
a4 (J1, J2, J3, J4)R

+D′
υ

a3 (J1, J2, J3, J4)R
a4 (J1, J2, J3, J4)R

, (3)

Ù¥

a1 (J1, J2, J3, J4)R = (J4 + 1) (J4 + 2)

− (J3 + 1) (J3 + 2)

− (J2 + 1) (J2 + 2)

+ (J1 + 1) (J1 + 2) , (4)

a2 (J1, J2, J3, J4)R = J4 (J4 + 1) − J3 (J3 + 1)

−J2 (J2 + 1)

+J1 (J1 + 1) , (5)

a3 (J1, J2, J3, J4)R = (J4 + 1)2 (J4 + 2)2

− (J3 + 1)2 (J3 + 2)2

− (J2 + 1)2 (J2 + 2)2

+(J1 + 1)2 (J1 + 2)2 , (6)

a4 (J1, J2, J3, J4)R = J2
4 (J4 + 1)2 − J2

3 (J3 + 1)2

−J2
2 (J2 + 1)2

+J2
1 (J1 + 1)2 . (7)

é,�A½��[, (3) ªéu J5, J6, J7, J8 �¤
á, =

D′′
υ =

(νJ8 − νJ7 − νJ6 + νJ5)
a4 (J5, J6, J7, J8)R

−B′
υ

a1 (J5, J6, J7, J8)R
a4 (J5, J6, J7, J8)R

+B′′
υ

a2 (J5, J6, J7, J8)R
a4 (J5, J6, J7, J8)R

+D′
υ

a3 (J5, J6, J7, J8)R
a4 (J5, J6, J7, J8)R

. (8)

éuA½�[�, d (3) � (8) üªA����

D′
υ = (νJ8 − νJ7 − νJ6 + νJ5) S1

− (νJ4 − νJ3 − νJ2 + νJ1) S2

+B′
υS3 − B′′

υS4, (9)

Ù¥

S1 =
a4 (J1, J2, J3, J4)R

a3 (J1, J2, J3, J4)R a4 (J5, J6, J7, J8)R − a4 (J1, J2, J3, J4)R a3 (J5, J6, J7, J8)R
,

S2 =
a4 (J5, J6, J7, J8)R

a3 (J1, J2, J3, J4)R a4 (J5, J6, J7, J8)R − a4 (J1, J2, J3, J4)R a3 (J5, J6, J7, J8)R
,

S3 =
a1 (J1, J2, J3, J4)R a4 (J5, J6, J7, J8)R − a4 (J1, J2, J3, J4)R a1 (J5, J6, J7, J8)R
a3 (J1, J2, J3, J4)R a4 (J5, J6, J7, J8)R − a4 (J1, J2, J3, J4)R a3 (J5, J6, J7, J8)R

,

S4 =
a2 (J1, J2, J3, J4)R a4 (J5, J6, J7, J8)R − a4 (J1, J2, J3, J4)R a2 (J5, J6, J7, J8)R
a3 (J1, J2, J3, J4)R a4 (J5, J6, J7, J8)R − a4 (J1, J2, J3, J4)R a3 (J5, J6, J7, J8)R

.
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Ó�é,�A½��[, (9) ªé J9, J10, J11,

J12, J13, J14, J15, J16 �¤á, =

D′
υ = (νJ16 − νJ15 − νJ14 + νJ13) S5

− (νJ12 − νJ11 − νJ10 + νJ9) S6

+B′
υS7 − B′′

υS8, (10)

Ù¥

S5 =
a4 (J9, J10, J11, J12)R

a3 (J9, J10, J11, J12)R a4 (J13, J14, J15, J16)R − a4 (J9, J10, J11, J12)R a3 (J13, J14, J15, J16)R
, (11)

S6 =
a4 (J13, J14, J15, J16)R

a3 (J9, J10, J11, J12)R a4 (J13, J14, J15, J16)R − a4 (J9, J10, J11, J12)R a3 (J13, J14, J15, J16)R
, (12)

S7 =
a1 (J9, J10, J11, J12)R a4 (J13, J14, J15, J16)R − a4 (J9, J10, J11, J12)R a1 (J13, J14, J15, J16)R
a3 (J9, J10, J11, J12)R a4 (J13, J14, J15, J16)R − a4 (J9, J10, J11, J12)R a3 (J13, J14, J15, J16)R

, (13)

S8 =
a2 (J9, J10, J11, J12)R a4 (J13, J14, J15, J16)R − a4 (J9, J10, J11, J12)R a2 (J13, J14, J15, J16)R
a3 (J9, J10, J11, J12)R a4 (J13, J14, J15, J16)R − a4 (J9, J10, J11, J12)R a3 (J13, J14, J15, J16)R

. (14)

éu�½��[�, (9) ª� (10) ªA��, =

(νJ8 − νJ7 − νJ6 + νJ5) S1

− (νJ4 − νJ3 − νJ2 + νJ1) S2

+B′
υS3 − B′′

υS4

= (νJ16 − νJ15 − νJ14 + νJ13) S5

− (νJ12 − νJ11 − νJ10 + νJ9) S6

+B′
υS7 − B′′

υS8.

�n=��ýÿ R |Ì��úª

νJ16 = (νJ15 + νJ14 − νJ13)

+ (νJ8 − νJ7 − νJ6 + νJ5)
S1

S5

− (νJ4 − νJ3 − νJ2 + νJ1)
S2

S5

+(νJ12 − νJ11 − νJ10 + νJ9)
S6

S5

+B′
υ

(
S3

S5
− S7

S5

)
−B′′

υ

(
S4

S5
− S8

S5

)
. (15)

TªL², éuA½�[, ��¼�
 15 ^°(�
�[Ì�ÚT�[�éA�=Ä~ê B′

υ, B′′
υ ��,

Ò�±ýÿÑ���p�=-u�[Ì� νJ16 . ª
¥¼ê Sn ��=Äþfê J k'. O�L§¥, 3
À�=Äþfê�vk?ÛAÏ�Ôn�¦, �I
O�¥U
¦~ê Sn 6= 0, ak 6= 0 =�. Ïd, k
�=Äþf� J �U¬�­E¦^, ¢S¤¦^�
�[Ì��U�u 15 ^. du¢�^����, ¢
�þéJ¼�p=Ä�[Ì��êâ, �oU
*
	��
=Äþfê�$�°(��[Ì�êâ,

¿��±lù
êâ¥�Ñ=Ä~ê B′
υ, B′′

υ ��.

ù�B�±A^ (15) ª, (Ü±e�Ôn�âýÿ
�
p�=�[Ì��êâ:

1) éu�½>f��A½��Ä� (υ′, υ′′), l
¢�þ�Ñ�=Äþfê� (J1, J2, · · · , Jm) � m

^°(��[Ì�êâ¥ÀJ 15 ^�[Ì�êâ,

k N = C15
m ¥À{. A^ (15) ªÚl N �êâ8

Ü¥�1 i |� 15 ^¢��[Ì�, O� (m + k)

^�[Ì�
[
νJ1 , · · · , νJm ; νJm+1 , · · · , νJm+k

]
i,cal

.

ù�U
�� N |1Ìêâ�, Ø=�Ñ
¢
�þ�Ñ� m ^1Ìêâ [νJ1 , νJ2 , · · · , νJm ]i,exp,


 � � � Ñ 
 ¢ � þ � � � = Ä þ f ê
� (Jm+1, Jm+2, · · · , Jm+k) � k ^�(�1Ìê
â

[
νJm+1 , νJm+2 , · · · , νJm+k

]
i,cal

.

2) 3ù N |êâ¥, 7U]Ñ�|U�Ð/
÷veãÔn�â!¿U�Ð/­E m ^1Ìê
â��ZÔnL�:

|νJ,exp t − νJ,cal| → 0, (16)

|∆J,exp t − ∆J,cal| → 0,∆J = νJ − νJ−1, (17)

|∆J,exp t/νJ,exp t| − |∆J,cal/νJ,cal| → 0, (18)

ª¥ ∆J �U?�, ù�, k ^��Ì�
[
νJm+1 , · · · ,

νJm+k

]
best

��ZÔnL�Ò�±d (15) ªO�
�Ñ.

3 (15) ª�Ñ�L§¥, vk¦^?ÛêÆC
qÚÔn�., �´�Ñ
�p���þ=Ä~ê.

Ïd, �±¦^ (15) ªÚ]ÀÑ� 15 ^¢��[
Ì��°(ê�9�A�1Ì~ê B′

υ, B′′
υ 5ýÿ

¢�þ��Ñ�p�=�[Ì��ê�. ��]À
Ñ� 15 ^¢�1Ìêâv
°(, Ò�¦^ù�
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nÜ
y�¢�ÿþEâ�`:Ú�(�nØ�
{u�N�úª5ýÿÑ°(�!¢�þ���
p�=�[Ì��1Ìêâ.

3 A^�?Ø

A^# (15) ªÚþãÔn�â (16)—(18) ª,

·� ï Ä 
 35Cl+2 l f A2Πu—X2Πg(Ω =
1
2
)

� [ Ì X (3, 7) � Ú (4, 8) � � � [ Ì �, ±
9 35Cl37Cl+ lf� A2Πu—X2Πg (Ω =

1
2

) �
[ÌX (3, 7) ���[Ì�. L 1 �Ñ
k'>f
���Äþf� (υ′, υ′′) �=Ä1Ì~ê B′

υ, B′′
υ

��, ±9¦^þã�{]ÀÑ� 15 ^¢��[
Ì�¤éA�=Äþfê. lL 1 ���U
�y
¼ê ai 6= 0 Ú Sn 6= 0, Ü©=Äþf� (L¥�o
�Ni) �¢�1Ìêâ�±�­E¦^.

3 L 2 ¥ � Ñ 
 35Cl+2 l f A2Πu—X2Πg

X (3, 7) ���[Ì�êâ. ¢�*ÿ�
 49

^T�[���[Ì�êâ [13], A^ (15) ªÚJ
Ñ�Ôn�â (16)—(18), zgÀJ 15 ^¢�1Ì
êâ?1O�, �ª·�ÀÑ�| 15 ^ (çNI
Ñ) �U
�NT�[NXÔnL��¢�1Ìê
â. ÏLO�,·���
�¹=Äþfê J=80.5

�� 81 ^�[Ì��êâ. lL 2 ¥�±w�, ¦
^#úªO����êâ, Ø=­E
®�� 49

^¢�Ì��êâ, 
���Ñ
¢�þ��Ñ
�p��[Ì��êâ. Ù¥ýé������
k 0.015 cm−1(J=46.5). nØ��¢���éÐÎ
Ü, ?�Ú`²¦^#úªýÿ���1Ìêâ�
��5. 3L 2 ¥��Ñ
nØÅ�Ú¢�Å��
ê� ∆J = νJ −νJ−1 ±9Å�' RateJ = |∆J |/νJ

�ê�. ÏL'�ü|êâ�±uynØ��O�
(JÑéÐ/ÎÜ¢���O�(J, ¿��(/
òÐ
®�¢�Ì��Ôn5��uÐª³.

L 1 Cl+2 lf A2Πu—X2Πg (Ω = 1/2) �[X (3, 7) �Ú (4, 8) ��=Ä1Ì~ê Bυ(cm−1) Ú¦^)Ûª (15) O���ªÀJ� 15 ^

¢��[Ì�¤éA�=Äþfê J

(3, 7) Band(35Cl+2 )a), (3, 7) Band(35Cl37Cl+)a) (4, 8) Band(35Cl+2 )b)

Bυ′ (A2Πu) 0.189310(υ′ = 3) 0.184335(υ′ = 3) 0.186336(υ′ = 4)

Bυ”(X2Πg) 0.258854(υ” = 7) 0.250070(υ” = 7) 0.257449(υ” = 8)

J1 1.5 2.5 14.5

J2 3.5 3.5 19.5

J3 8.5 8.5 18.5

J4 12.5 5.5 19.5

J5 4.5 13.5 20.5

J6 22.5 22.5 22.5

J7 22.5 3.5 23.5

J8 19.5 19.5 30.5

J9 30.5 36.5 25.5

J10 40.5 41.5 26.5

J11 40.5 40.5 28.5

J12 4.5 4.5 30.5

J13 47.5 47.5 32.5

J14 48.5 48.5 36.5

J15 3.5 32.5 20.5

a) 1Ì~ê5g©z [15]; b) 1Ì~ê5g©z [16].

�
?�Ú�ß�*/w«Ñ#úª��(5,

ã 1 � Ñ 
 35Cl+2 Ó � � � l f 35Cl37Cl+

� A2Πu—X2Πg �[ÌX (3, 7) ���[Ì�ê
â. lã 1 �, ¦^# (15) ªO�¤���1Ì

êâ, Ø=éÐ/­E
¢��Ñ�Ì�ê�,


��(/ýÿ��
¢�þ��Ñ�p�=
ÄÌ��ê�, ¿�(/òY
¢��[Ì��
ÔnuÐª³. ã 2 ¥�Ñ�´T�[���[
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Ì���?Å� ∆J = νJ − νJ−1. Tã�ß/
`²
nØýÿ��¢�*ÿ���{ÎÜ§

Ý, ±9nØýÿ�Ð«�¢�ê���(uÐ
ª³.

L 2 35Cl+2 lf A2Πu—X2Πg (Ω = 1/2) �[X (3, 7) � R |¢�ÚnØýÿ�[Ì�êâ'�

(Ø RateJ 	¤k�þÑ± cm−1 �ü )

J νJ,exp νJ,cal exp . − cal. ∆∗
J,exp ∆J,cal Rate#J,exp RateJ,cal

0.5 1.72823975×104 1.72823910×104 6.541×10−3

1.5 1.72825674×104 1.72825609×104 6.485×10−3 1.6990 ×10−1 1.699 ×10−1 9.831×10−6 9.831×10−6

2.5 1.72825981×104 1.72825917×104 6.357×10−3 3.0700×10−2 3.083×10−2 1.776×10−6 1.784×10−6

3.5 1.72824887×104 1.72824834×104 5.273×10−3 -1.0940×10−1 -1.083×10−1 6.330×10−6 6.266×10−6

4.5 1.72822344×104 1.72822359×104 –1.547×10−3 –2.5430×10−1 –2.475×10−1 1.471×10−5 1.432×10−5

5.5 1.72818497×104 1.72818493×104 4.133×10−4 –3.8470×10−1 –3.867×10−1 2.226×10−5 2.238×10−5

6.5 1.72813229×104 1.72813234×104 –5.255×10−4 –5.2600×10−1 –5.259×10−1 3.048×10−5 3.043×10−5

7.5 1.72806698×104 1.72806583×104 1.146×10−2 –6.5310×10−1 –6.651×10−1 3.779×10−5 3.849×10−5

8.5 1.72798546×104 1.72798540×104 5.794×10−4 –8.1520×10−1 –8.043×10−1 4.718×10−5 4.655×10−5

9.5 1.72789219×104 1.72789104×104 1.146×10−2 –9.3270×10−1 –9.436×10−1 5.398×10−5 5.461×10−5

10.5 1.72778331×104 1.72778276×104 5.535×10−3 –1.0880 –1.083 6.302×10−5 6.268×10−5

11.5 1.72766116×104 1.72766054×104 6.213×10−3 –1.2210 –1.222 7.070×10−5 7.073×10−5

12.5 1.72752440×104 1.72752439×104 1.214×10−4 –1.3676 –1.362 7.917×10−5 7.884×10−5

13.5 1.72737463×104 1.72737430×104 3.285×10−3 –1.4977 -1.501 8.670×10−5 8.689×10−5

14.5 1.72721085×104 1.72721028×104 5.729×10−3 –1.6378 –1.640 9.482×10−5 9.495×10−5

15.5 1.72703223×104 1.72703231×104 –8.220×10−4 –1.7862 –1.780 1.034×10−4 1.031×10−4

16.5 1.72684105×104 1.72684040×104 6.459×10−3 –1.9118 –1.919 1.107×10−4 1.111×10−4

17.5 1.72663408×104 1.72663455×104 –4.701×10−3 –2.0697 –2.059 1.199×10−4 1.192×10−4

18.5 1.72641475×104 1.72641475×104 2.623×10−5 –2.1933 –2.198 1.270×10−4 1.273×10−4

19.5 1.72618026×104 1.72618099×104 –7.332×10−3 –2.3449 –2.338 1.358×10−4 1.354×10−4

20.5 1.72593327×104 1.72593328×104 –1.456×10−4 –2.4699 –2.477 1.431×10−4 1.435×10−4

21.5 1.72567228×104 1.72567162×104 6.615×10−3 –2.6099 –2.617 1.512×10−4 1.517×10−4

22.2 1.72539624×104 1.72539599×104 2.480×10−3 –2.7604 –2.756 1.600×10−4 1.597×10−4

23.5 1.72510645×104 1.72510640×104 4.805×10−4 –2.8979 –2.896 1.680×10−4 1.679×10−4

24.5 1.72480266×104 1.72480285×104 –1.851×10−3 –3.0379 –3.036 1.761×10−4 1.760×10−4

25.5 1.72448578×104 1.72448532×104 4.619×10−3 –3.1688 –3.175 1.838×10−4 1.841×10−4

26.5 1.72415417×104 1.72415382×104 3.522×10−3 –3.3161 –3.315 1.923×10−4 1.923×10−4

27.5 1.72380802×104 1.72380834×104 –3.207×10−3 –3.4615 –3.455 2.008×10−4 2.004×10−4

28.5 1.72344901×104 1.72344888×104 1.267×10−3 –3.5901 –3.595 2.083×10−4 2.086×10−4

29.5 1.72307442×104 1.72307544×104 –1.022×10−2 –3.7459 –3.734 2.174×10−4 2.167×10−4

30.5 1.72268721×104 1.72268801×104 –8.033×10−3 –3.8721 –3.874 2.248×10−4 2.249×10−4

31.5 1.72228693×104 1.72228659×104 3.366×10−3 –4.0028 –4.014 2.324×10−4 2.331×10−4

32.5 1.72187115×104 1.72187118×104 –2.868×10−4 –4.1578 –4.154 2.415×10−4 2.412×10−4

33.5 1.72144154×104 1.72144177×104 –2.252×10−3 –4.2961 –4.294 2.496×10−4 2.494×10−4

34.5 1.72099805×104 1.72099835×104 –2.990×10−3 –4.4349 –4.434 2.577×10−4 2.576×10−4

35.5 1.72054057×104 1.72054093×104 –3.563×10−3 –4.5748 –4.574 2.659×10−4 2.658×10−4

36.5 1.72006994×104 1.72006949×104 4.472×10−3 –4.7063 –4.714 2.736×10−4 2.741×10−4

37.5 1.71958421×104 1.71958404×104 1.654×10−3 –4.8573 –4.854 2.825×10−4 2.823×10−4

38.5 1.71908470×104 1.71908458×104 1.226×10−3 –4.9951 –4.995 2.906×10−4 2.906×10−4
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L 2 (Y)

J νJ,exp νJ,cal exp.-cal. ∆∗
J,exp ∆J,cal Rate#J,exp RateJ,cal

39.5 1.71857108×104 1.71857109×104 –6.989×10−5 –5.1362 –5.135 2.989×10−4 2.988×10−4

40.5 1.71804309×104 1.71804357×104 –4.790×10−3 –5.2799 –5.275 3.073×10−4 3.070×10−4

41.5 1.71750199×104 1.71750202×104 –2.910×10−4 –5.4110 –5.415 3.151×10−4 3.153×10−4

42.5 1.71694609×104 1.71694643×104 –3.428×10−3 –5.5590 –5.556 3.238×10−4 3.236×10−4

43.5 1.71637663×104 1.71637681×104 –1.755×10−3 –5.6946 –5.696 3.318×10−4 3.319×10−4

44.5 1.71579214×104 1.71579313×104 –9.926×10−3 –5.8449 –5.837 3.407×10−4 3.402×10−4

45.5 1.71519656×104 1.71519541×104 1.151×10−2 –5.9558 –5.977 3.472×10−4 3.485×10−4

46.5 1.71458514×104 1.71458363×104 1.509×10−2 –6.1142 –6.118 3.566×10−4 3.568×10−4

47.5 1.71395804×104 1.71395779×104 2.466×10−3 –6.2710 –6.258 3.659×10−4 3.651×10−4

48.5 1.71331761×104 1.71331789×104 –2.807×10−3 –6.4043 –6.399 3.738×10−4 3.735×10−4

49.5 1.71266392×104 –6.540 3.819×10−4

50.5 1.71199587×104 –6.680 3.902×10−4

51.5 1.71131374×104 –6.821 3.986×10−4

52.5 1.71061753×104 –6.962 4.070×10−4

53.5 1.70990723×104 –7.103 4.154×10−4

54.5 1.70918283×104 –7.244 4.238×10−4

55.5 1.70844433×104 –7.385 4.323×10−4

56.5 1.70769173×104 –7.526 4.407×10−4

57.5 1.70692501×104 –7.667 4.492×10−4

58.5 1.70614418×104 –7.808 4.576×10−4

59.5 1.70534922×104 –7.950 4.662×10−4

60.5 1.70454013×104 –8.091 4.747×10−4

61.5 1.70371691×104 –8.232 4.832×10−4

62.5 1.70287955×104 –8.374 4.918×10−4

63.5 1.70202804×104 –8.515 5.003×10−4

64.5 1.70116238×104 –8.657 5.089×10−4

65.5 1.70028256×104 –8.798 5.174×10−4

66.5 1.69938857×104 –8.940 5.261×10−4

67.5 1.69848042×104 –9.082 5.347×10−4

68.5 1.69755808×104 –9.223 5.433×10−4

69.5 1.69662157×104 –9.365 5.520×10−4

70.5 1.69567086×104 –9.507 5.607×10−4

71.5 1.69470595×104 –9.649 5.694×10−4

72.5 1.69372685×104 –9.791 5.781×10−4

73.5 1.69273353×104 –9.933 5.868×10−4

74.5 1.69172599×104 –1.008×10 5.958×10−4

75.5 1.69070424×104 –1.022×10 6.045×10−4

76.5 1.68966825×104 –1.036×10 6.131×10−4

77.5 1.68861802×104 –1.050×10 6.218×10−4

78.5 1.68755355×104 –1.064×10 6.305×10−4

79.5 1.68647483×104 –1.079×10 6.398×10−4

80.5 1.68538185×104 –1.093×10 6.485×10−4

∗ Ì���∆J = νJ − νJ−1; # RateJ = |∆J |/νJ .
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éu 35Cl+2 lf A2Πu—X2Πg �[X (4, 8)

���[, ��éJ*ÿ������[Ì�êâ.

ë�©z [14] ¥��
¢�þ�Ñþfê'�$
� (J = 14.5—36.5) �¥m�Ü©� 23 ^�[Ì�
�êâ. �,¢�êâ'��, �´, ¦^#úªÚ
Ôn�â (16)—(18) ª·��(/çÀÑ
�U�
LT��[Ôn&E� 15 ^¢�Ì�. nØO�
(JØ���­E
®��¢��[Ì�, 
��
ýÿ��
¢�þ"��$��[Ì�Ú¢�þ
��Ñ�pþf���[Ì�êâ (ã 3). ã 4 �
Ñ
d�[Ì��?Å��ã�, lã¥�±w�,

nØýÿ�Ø=­E
¢��, 
�ÃØ3$�Ü
©�´3p�Ü©ÑéÐ/òY
¢���uÐ
ª³.

ã 1 35Cl37Cl+ lf A2Πu—X2Πg (Ω=1/2) �[X (3, 7)

� R |¢� (“+”) �[Ì��nØ (“◦”) �[Ì�'� (Jmax =

80.5)

ã 2 35Cl37Cl+ lf A2Πu—X2Πg (Ω=1/2) �[X (3, 7)

� R | ¢ � (“+”) � [ Ì � � n Ø (“◦”) � [ Ì � � '
� (Jmax = 80.5)

¢�þ�Ñ�1Ìêâ�¹
¤ïÄNX¥
¤k­���[&E, �ØÓ�¢�êâ¥Ø
�
¹ØÓ��«�(Ôn&E	!��¹k��Ø
Ó�¢�Ø�. A^#)Ûúª (15) Ú¤JÑ�Ô

n�â (16)—(18) ª, �±ò¤ïÄ�[�¥U�
Ð/�LTNX­�ÔnA5!�¤¹Ø���
� 15 ^�Z¢�1ÌêâçÀÑ5. l
U
°
(ýÿT�[�¥���p�=�[Ì�Ú"�
�$��[Ì�, ¿U
°(­E®�¢�1Ìê
â. Ï~, ¤]ÀÑ��Ð/÷vÔn�â (16)—

(18) ª�¢��[1Ìêâ¬Ün/©Ù3ØÓ
=Äþf�«mS, l
���Ý/�NT�[�
¥¤k­��=Äþf��Ôn&E. ã 1— ã 4

¥, ¢�1Ìêâ�nØO�êâÎÜ�éÐ, k
å/`²
#)Ûúª (15) 3ÔnÄ:þ�Ün
5Ú3ýÿV�fNXp�=�[Ì��¡�k
�5.

ã 3 35Cl+ lf A2Πu—X2Πg (Ω = 1/2) �[X (4, 8)

� R | ¢ � (“ + ”) � [ Ì � � n Ø (“◦”) � [ Ì � � '
� (Jmax = 80.5)

ã 4 35Cl+ l f A2Πu—X2Πg (Ω = 1/2) � [ X (4,

8) � R | ¢ � (“ + ”) � [ Ì � � n Ø (“◦”) � [ Ì � Å
� ∆J = νJ − νJ−1 �'� (Jmax = 80.5)

4 ( Ø

¢�þV�flf�1Ì&E  �ÙéA
�©f1Ì&E·3�å, éJ�ß/*	�lf
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1Ì��[Ì�; nØþ, �,�Kþ�±^þf
åÆlÞO�5?nV�fNX, �ÙO�þÚO
�JÝ�X©fNX¥�>fê8�O\ÚO�
¥¤¦^�Ä|�O�
×�O\. 
lfNX�
O��éu©fNX3?nþ�\E,, ù¦��
°(/O�õ>flfNX��[Ì��\(J.

V�f©fNX�1ÌïÄ®k�þ¢���, 

V�flf��[1Ìêâ�����. �©Ä
u�©�g�, lV�fNXU?�ÔnL�ªÑ
u, Ø¦^?ÛêÆCqÚÔn�., �Ñ
°(
ýÿV�fNX R |�[Ì��)Ûúª (15), ¿
JÑ
¦^#úªýÿV�f©fNX�[Ì�
êâ�¤I÷v�Ôn�â (16)—(18). A^#)
Ûúªýÿ,��½�Ä���[Ì��, �I]
ÀÑT�Ä�� 15 ^®�¢��[Ì��ê�Ú

T�Ä�éA�=Ä~ê B′
υ Ú B′′

υ . Ïd, ¦^#
úª¤ýÿ��[Ì��êâ°Ý��/�ûu
¢�¤�Ñ��[Ì��°Ý. ¢�*ÿ�1Ìê
âØ���, ¦^ (15) ªýÿ¤���1ÌêâÒ
�°(.

�©A^#)ÛL�ªïÄ
 35Cl+2 lf
Ú 35Cl37Cl+ lf� A2Πu—X2Πg (Ω = 1/2) �
[X (3,7) �±9 35Cl+2 lf (4,8) ���[Ì�.

(JL², #)ÛL�ª¤ýÿ�êâ, Ø�éÐ
/­E
¢��Ñ�$��[1Ì�êâ, 
��
Ñ
ÎÜ�(Ônª³�p��[Ì��êâÚ
�
"��$��[Ì��êâ. #L�ª���
É¢�^���J±¼��V�fNX�p� R

|�[Ì�Jø
²L
p��å».
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Abstract

Based on the physical energy expression of diatomic molecule, an analytical formula is developed by taking multiple differences

to predict the R-branch rovibrational transition spectral lines of diatomic system. Only 15 accurate experimental transition lines, and

two rotational constants Bv′ , Bv” corresponding to transition band (v′, v”) are needed when the new formula is used. The new formula

is used to study the transition lines of (3, 7) and (4, 8) bands of the A2Πu—X2Πg system of Cl+2 ion. Not only the experimental

transition lines are reproduced, but also the lost ones, especially the high-lying transitions ones are obtained.
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