
!P"!! 

#$HF%&'()*+,-./0' non-Born-Oppenheimer12 
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GHIJKLMNO#$%&'#%1P,-./0'QRSTUVW1000 cm-1XYZ[\]SQ

R^_` HF '*+,-./0abcdef'ghij,-./0'kdYlmnVWopMq

rs`jt'[uvwxiVyzSbij{'lm`|}'[\~a Hedderich� 1)SXY��

�_W�0.0002 cm-1XYW�U��M��[uvwxiV��_VU`| 

: �SW��a Hedderich�SX`[u��M��s`��lWHF'*+,-./0MQRiW

CO2xNH3M�UV[\M��s`x�S()*+,-./0{Ntjuniversal fitM�dnV

internal consistency M��j�W0.0002 cm-1'��M��s`�xal�d�nj|2)�*W

HF'*+,-./0M��R�iVWNISTSXY���_V` OCS[uvwSXY[\M�

�s`x�S()*+,-./0{��QRiV unversal fit SXY internal consistencyM�

�j'l ¡s`| 

G*+,-./0'R�I 

!¢g' AlF3x 18hPa' ArM,£¤¥,¦§¨©Sª«iW1550 KS¬­s`�xSXY HF

'*+®¯,-./0MQRij|OCS [uvwlqrij°±M²!>³´�Sµij|

Hedderich�'R�~x 0.0002 cm-1'¶·l¸¹ij|�_�x Tu-FIRSX`*+,-./0

 ¡~W3)()*+,-./0' ¡~ 4,5)º»l¢"³¼M@�½V universal fitM�dnj| 

: Fita¾' effective Hamiltonian6)M�UV�dnj| 
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��'12¿ÀaÁÂ~M12�SÃt` analytical methodlm`|numerical methodla

Ä¸ÅÆÇ fital�dU�W��'¿ÀlaÈÉlm`|�'ÊË0aÌtVÍdU\'ÎÏÐ

ÑÒÑl���_VU`'lyzSÓÔ�#ÕWR�~�#��lm_Ö}_S×@nj��'

#UØ~MÙÚ~xiV��`{'xÛ�VU`| 

: ²!W¢´�SÙÚ~WÜ´�S Hedderich �'R�~Mµij|ÙÚ~x��'R�~W

Hedderich�'R�~aXÕ¸¹iVU`|Hedderich�W1)Le Blanc� 4)a*+,-./0W

()*+,-./0'��M 0.0002 cm-1xiVUVWyzS#U|�'QÝ��UÞxW²!'

ÙÚ~Saßàáâ�Sã6 0.0002 cm-1'ä_�åt�_`|�' internal consistency'æç

a()*+,-./0Sèés`{'�{i_dU| 

G()*+,-./0'R�I 

}�l HF'()*+,-./0MR�iWLe Blanc�'R���'�åM�dnj| 

: MgF2:15g  Ca:5g  Ar:20hPaMê0ëì¨©SíîiW2000 K�� 2200 KS¬­iVHF

'()*+®¯,-./0M Bruker IFS-125HR ï#%1Pðñ%¯òlQRij|óôòa



InSbõöÇóôòM�Uj|÷!W³SQR^_j,-./0'øMµij| 

÷!a 2000 Kl'QRlm`�Wv=3-2ùl' hot bandMÈÉSåt`�x�ôé`|÷³a

2200 Kl'QRlm`�Wv=1-0 band�yzSúUS{����ä v=2-1 hot bandaÌtVû

U|�_a¦§'íî'üý'þÿlmYW ��'!"�#�iV`'ladU�xÛ�VU

`|÷³',-./0a%1P 0.004 cm-1W$Ú*\Ü%*'{'lm`|�',-./0M&

'(nV��M��VU`| 

: &'(Y[\'qr~�0.016 cm-1xyzS6�U)W*+,-�m`�x'jtW0.0002 cm-1

'R���M�.s`'a/ÄladU|ó0°±W�_MNtj universal fit'°±ac1 

¡s`| 

J!!

17        692.48114        692.48121        692.48118

18        725.43529        725.43533        725.43521

19        757.54560        757.54569        757.54563

20        788.78041        788.78047        788.78038

21        819.10927        819.10947        819.10934

22        848.50401        848.50416        848.50403

23        876.93745        876.93771        876.9376

24        904.38525        904.38496        904.38479

This work          calculated             Ref.1
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