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ÓÃ´Ë»ù×é¼ÆËã³ö Cd Ô×Ó1 S Ì¬µ½1P Ì¬µÄ¼¤·¢ÄÜÎª 43 692 . 45 cm - 1£¬ÓëÊµÑéÖµ·ûºÏµÃºÜºÃ¡£

ÔÚ CdNe ·Ö×Ó¼ÆËãÖÐ£¬Cd Ô×ÓÊ¹ÓÃÓÅ»¯µÃµ½µÄ»ù×é£Û£¨2 s + s£©£¨2 p + p£©£¨1 d + d£©£Ý¡£Ne Ô×Ó
Ê¹ÓÃÈ«µç×Ó 6-311G »ùº¯Êý²¢Ôö¼ÓÁË¶à¸öÃÖÉ¢º¯Êý¼°¼«»¯º¯Êý¡£CdNe ·Ö×Ó×÷Îª 22 µç×ÓÌå

Ïµ½øÐÐ¼ÆËã¡£¼ÆËãÖÐ²ÉÓÃÁËÅËØ¹¸ÕÏÈÉú£Û5£ÝÑÐ¾¿Ï¡ÓÐÆøÌåË«Ô×Ó·Ö×ÓÖÐÊ¹ÓÃµÄ¡°ÖÐ¼ä¼üº¯¡±

£¨mid-bond function£©·½·¨£¬ÔÚ Cd ÓÐ Ne Ô×ÓÖ®¼ä¼ÓÉÏÒ»×é»ùº¯Êý¡£ÔÚ½øÐÐ CI ¼ÆËãÊ±£¬Îª¼õ
ÉÙ CI Ëù²úÉúµÄ×éÌ¬¿Õ¼ä£¬½« Ne Ô×ÓµÄ 1 s£¬2 s ¼° 2 p µç×Ó¶³½á£¬Ê¹¼Ûµç×ÓÊý½öÎª 12£¬²¢¶Ôµ¥
ÖØÌ¬ºÍÈýÖØÌ¬·Ö±ðÑ¡Ôñ 30 ºÍ 14 ¸öÄÜÁ¿×îµÍµÄ¹ìµÀ×÷¼Û¿Õ¼ä£¬½øÐÐµ¥Ë«ÖØµç×Ó¼¤·¢ CI ¼Æ
Ëã¡£·Ö×ÓÖÃÓÚ Z ÖáÉÏ£¬¼ÆËãÊ¹ÓÃ GAMESS-92 ³ÌÐò£¬ÔÚ 586 Î¢»úÉÏÍê³É¡£

2 ¼ÆËã½á¹û

±í 1 ÁÐ³öÁË X 1Σ + ¡¢C 1∏ Ì¬Î´Ê¹ÓÃÖÐ¼ä¼üº¯¼°Ê¹ÓÃÖÐ¼ä¼üº¯Á½ÖÖÇé¿öÊ±£¬ÓÃ SCF /
SDCI ·½·¨¼ÆËãËùµÃµ½µÄ CdNe ·Ö×Ó Re ÖµÓëÊµÑéÖµµÄ±È½Ï¡£´Ó±íÖÐÊý¾Ý¿ÉÒÔ¿´³ö£¬¼ÓÖÐ¼ä

¼üº¯¼ÆËãËùµÃµ½µÄÆ½ºâ¼ü³¤±ÈÎ´¼ÓÖÐ¼ä¼üº¯Ê±ÓÐºÜ´ó¸Ä½ø£¬ÇÒÓëÊµÑéÖµ·ûºÏµÃºÜºÃ¡£ÕâÊÇ

ÓÉÓÚÔÚ Cd Óë Ne Ô×ÓÖ®¼ä¼ÓÉÏµÄÒ»×é»ùº¯Êý£¬Ïàµ±ÓÚÒ»¸ö¸¡¶¯¸ßË¹Çò£¬ÓÐÐ§µØÃÖ²¹ÁËÊ¹ÓÃ
Guassian º¯ÊýÃèÊöµç×ÓÔË¶¯×´Ì¬²»³ä·ÖµÄÈ±ÏÝ£¬½ÏºÃµØÃèÊöÁËµç×Ó½üºËÖÐÐÄ¼°ÀëºË½ÏÔ¶´¦
µÄµç×ÓÔË¶¯×´Ì¬¡£

±í 1 CdNe ·Ö×ÓÆ½ºâºË¼ä¾à Re / 10 - 10 m£¨X 1Σ+ ¡¢C 1∏ Ì¬£©

Î´¼ÓÖÐ¼ä¼üº¯ ¼ÓÖÐ¼ä¼üº¯ ÊµÑéÖµ£Û1£Ý

X 1Σ+ 5 .00 4 .25 4 .26 ± 0 .05
C 1∏ 4 . 00 3 . 78 3 . 61 ± 0 . 05

ÓÃ SCF / SDCI ·½·¨¼ÆËã³ö CdNe ·Ö×Ó¸÷Ì¬×ÔÈ»¹ìµÀµÄµç×Ó²¼¾Ó·Ö±ðÊÇ£º
X 1Σ+ 1σ22σ23σ21π41δ44σ1 .9892π3 .9765σ1 .9803π0 .0526σ0 .025 9¡

C 1∏ 1σ22σ23σ21π41δ44σ22π3 .9995σ0 .975 86σ0 .975 63π0 .021 6¡

D 1Σ+ 1σ22σ23σ21π41δ42π44σ1 .9995σ0 .969 66σ0 .968 23π0 .026 4¡

A 3∏ 1σ22σ23σ21π41δ42π3 .9994σ1 .9995σ0 .993 63π0 .993 66σ0 .002 5¡

B 3Σ+ 1σ22σ23σ21π41δ42π44σ25σ0 .993 46σ0 .993 33π0 .005 2¡

¸÷Ì¬ÆäÓàÍâ²¿¹ìµÀÒ²Õ¼ÓÐÎªÊýºÜÐ¡µÄ²¼¾ÓÊý£¬ÕâÊÇµç×ÓÏà¹ØÐ§Ó¦¶Ô¸÷·Ö×ÓÌ¬Ó°ÏìµÄ½á¹û¡£Èç

X 1Σ+ Ì¬´Óµ¥×éÌ¬¿¼ÂÇ£¬Æä¼Ûµç×Ó×éÌ¬Îª 4σ22π45σ2£¬¶ø¿¼ÂÇµç×ÓÏà¹Ø¼ÆËãµÃµ½¼Ûµç×Ó×éÌ¬

Îª 4σ1 .9892π3 .9765σ1 .980¡£¬ÓÖÈç B 3Σ+ Ì¬´Óµ¥×éÌ¬¿¼ÂÇ£¬Æä¼Ûµç×Ó×éÌ¬Îª 4σ25σ16σ1£¬¶ø¿¼ÂÇ

µç×ÓÏà¹Ø¼ÆËãµÃµ½¼Ûµç×Ó×éÌ¬Îª 4σ25σ0 .993 46σ0 .993 3¡£́Ë½á¹û¿Í¹ÛµØ·´Ó³ÁËµç×ÓµÄÔË¶¯×´

¿ö¡£

¶Ô¼ÆËãµÃµ½µÄ¸÷Ì¬¼Û·Ö×Ó¹ìµÀ³É·Ö½øÐÐ·ÖÎö£¬¿ÉÒÔ¿´³ö£¬»ùÌ¬ Cd Ô×Ó¹ìµÀ»ìºÏ½ÏÐ¡£¬¶ø
¸÷µÍ¼¤·¢Ì¬¼Û·Ö×Ó¹ìµÀÖÐ£¬Á½Ô×Ó¹ìµÀ»ìºÏ¾ù½Ï»ùÌ¬´ó¡£»ùÌ¬·Ö×Ó¹ìµÀ 5σÖÐ£¬Cd µÄ 5 s£¬5 p z
ºÍ 4 d Ô×Ó¹ìµÀËùÕ¼µÄ·ÖÊý·Ö±ðÎª 95 .75% £¬0 .20% ºÍ 0 .079% £¬Ne µÄ 3 s ºÍ 3 p z Ô×Ó¹ìµÀËù
Õ¼µÄ·ÖÊý·Ö±ðÊÇ3 .67% ºÍ 0 .30% £»C 1∏¼¤·¢Ì¬¼Û·Ö×Ó¹ìµÀÖ®Ò»µÄ6σÖÐ£¬CdµÄ px£¨ py£©ºÍ Ne
µÄ px£¨ py£©ËùÕ¼µÄ·ÖÊý·Ö±ðÎª 92 .78% ºÍ 7 .22% £»D 1Σ+ Ì¬¼Û·Ö×Ó¹ìµÀ 5σÖÐ£¬Cd µÄ 5 s£¬5 p z
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ºÍ d Ô×Ó¹ìµÀËùÕ¼·ÖÊý·Ö±ðÎª 76 .93% £¬2 .85% ºÍ 0 .15% £¬Ne µÄ 3 s£¬3 p z Ô×Ó¹ìµÀËùÕ¼·ÖÊý

·Ö±ðÎª 18 .61% ºÍ 1 .45% £»ÈýÖØÌ¬ A 3∏ ¼Û·Ö×Ó¹ìµÀ 5σÖÐ£¬Cd µÄ 5 s£¬5 p z ºÍ d Ô×Ó¹ìµÀËùÕ¼

µÄ·ÖÊý·Ö±ðÎª 91 .76% ¡¢0 .14% ºÍ 0 .22% £¬NeµÄ 3 s¡¢3 p z Ô×Ó¹ìµÀÕ¼µÄ·ÖÊý·Ö±ðÎª 5 .81% ºÍ

0 . 27% ¡£ËµÃ÷ CdNe·Ö×Ó»ùÌ¬ÓÐºÜÐ¡µÄ³É¼ü£¬Cd ºÍ NeÖ®¼äÖ÷Òª»¹ÊÇ·¶µÂ»ªÁ¦½áºÏ¡£̧÷µÍ¼¤·¢
Ì¬³É¼ü³Ì¶È¼ÓÇ¿¡£

Í¼ 1 ºÍÍ¼ 2 ·Ö±ðÊÇ¼ÆËãµÃµ½µÄ CdNe ·Ö×Ó X 1Σ+¡¢C 1∏¡¢D 1Σ+ Èý¸öµ¥ÖØÌ¬ºÍÁ½¸öÈýÖØ

¼¤·¢Ì¬£¨ A 3∏£¬B 3Σ+£©µÄÊÆÄÜÇúÏß£¬¼ÆËãµÃµ½¸÷Ì¬µÄ¹âÆ×³£ÊýÁÐÓÚ±í 2¡£

±í 2 CdNe ·Ö×Ó¸÷Ì¬µÄ¹âÆ×³£Êý

µç×ÓÌ¬ Re / 10-10 m ωe / cm-1 ωexe / cm-1 De / cm-1 Êý¾ÝÀ´Ô´

X 1Σ+ 4 .25
4 .26 ± 0 .05

21 .90
13 .2

1 .05
1 .15

113 .90
39 .

¼ÆËãÖµ

exp£Û1£Ý

A 3∏
4 .30
3 .62

20 .15
24

1 .31 77 .40
77 .

¼ÆËãÖµ

exp£Û2£Ý

B 3Σ+ 5 .25 12 .23 0 .67 55 .59 ¼ÆËãÖµ

C 3∏
3 .78

3 .61 ± 0 .05
31 .79
23 .4

1 .44
1 .80

175 .57
89

¼ÆËãÖµ

exp£Û1£Ý

D 1Σ+ 5 .25 13 .93 1 .01 48 .06

ÒÔÉÏÍ¼±í¿ÉÒÔ¿´³ö£¬¼ÆËãµÃµ½µÄ X 1Σ+ Ì¬ºÍ C 1∏Ì¬µÄRe¡¢ωe¡¢ωexe£¬A 3∏Ì¬µÄRe¡¢ωe¡¢De

ÓëÊµÑéÖµ¶¼ÄÜ½ÏºÃµØ·ûºÏ¡£X 1Σ+ Ì¬ºÍ C 1∏ Ì¬µÄÀë½âÄÜDe ÓëÊµÑéÖµ¶ÔÕÕÓÐÒ»Ð©²îÒì£¬¼ÆËã

µÃµ½µÄÊÆÚå¸üÉî¡£Õâ¿ÉÄÜÊÇÓÉÓÚ¼ÆËãÊ±Ê¹ÓÃÖÐ¼ä¼üº¯£¬¼ÓÇ¿ÁËÁ½Ô×ÓÖ®¼äµÄ×÷ÓÃÁ¦ËùÖÂ¡£·Ö

±ð¶ÔÕÕ¼ÆËãµÃµ½µÄ C 1∏ ºÍD 1Σ+ Ì¬¡¢A 3∏ ºÍ B 3Σ+ Ì¬µÄÁ½×éÀë½âÄÜ£¨De£©Öµ£¬¿ÉÒÔ¿´³ö£¬∏
Ì¬±ÈÏàÓ¦µÄΣ Ì¬Æ½ºâºË¼ä¾à Re Ð¡£¬¶øÊÆÚå½ÏÉî¡£Èç C 1∏ Ì¬µÄ Re Îª 3 .78 × 10-10m£¬De Îª

175 .57 cm-1£¬ËµÃ÷µÍ¼¤·¢Ì¬µÄ∏ È¡Ïò±ÈΣ È¡Ïò¸üÓÐÀû£¬ÕâÓëÍ¬Àà·Ö×Ó£¨Èç HgNe µÈ£©µÄ¹âÆ×
ÊµÑé½á¹û£Û6£ÝÏàÍ¬¡£ÎÒÃÇ¶Ô ZnNe ·Ö×ÓÌåÏµ¼ÆËãÒ²µÃµ½ÀàËÆµÄ½á¹û£¬Èç C 1∏ Ì¬µÄ Re Îª 4 .00 ×
10-10m£¬De Îª 232 .53 cm-1£¬¶ø D 1Σ+ Ì¬µÄ Re Îª 5 .5 × 10-10m£¬De Îª 129 .45cm-1¡£ÕâÊÇÒòÎª

ÐÎ³ÉÏàÓ¦µÄ∏ ºÍΣ Ì¬Ê±£¬Ô×Ó¹ìµÀµÄ³É¼ü·½Ê½²»Í¬¡£ÐÎ³É∏ Ì¬Ê±£¬Cd Ô×ÓµÄ px£¨ py£©¹ìµÀÒÔ
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∏ È¡Ïò£¬NeÔ×ÓµÄ 3 s ¿Õ¹ìµÀÖÐÐÄ¶Ô×Å CdÔ×Ó px£¨ py£©¹ìµÀµÄ½ÚÃæ£¬Á½Ô×Ó¿¿½üÊ±£¬ÊÜµ½µÄÅÅ
³âÁ¦½ÏÐ¡£¬ÓÐÀûÓÚÏà»¥½Ó½ü£¬Á½Ô×ÓÐÎ³É∏ Ì¬µÄÆ½ºâÌåÏµÊ±£¬¿ÉÒÔ¿¿µÃ½üÒ»Ð©£¬Ïà»¥¼«»¯ºÍ

É«É¢Á¦¶¼½Ï´ó£¬Ê¹ Re Öµ½ÏÐ¡£¬ÊÆÚå½ÏÉî¡£¶øÐÎ³ÉΣÌ¬Ê±£¬Cd Ô×ÓµÄ p z ¹ìµÀºÍ NeÔ×ÓµÄ¿Õ 3 s
¹ìµÀÊÇÍ· - Í·ÏàÅö£¬¿¿½üÊ±»áÊÜµ½½Ï´óµÄÅÅ³âÁ¦¡£

Ëù¼ÆËãµÄ CdNe ·Ö×ÓµÄ¸÷Ì¬£¬ÔÚ¼Û·Ö×Ó¹ìµÀÖÐ Cd ºÍ Ne µÄÔ×Ó¹ìµÀÒÑÓÐ½ÏÐ¡»ìºÏ£¬ÓÐÒ»
¶¨µÄ³É¼ü£¬µ«³É¼ü³Ì¶È²»´ó£¬»ùÌ¬µÄ³É¼ü¸üÈõ¡£¿É¼û£¬ÕâÐ©Ì¬µÄÖ÷Òª×÷ÓÃÁ¦ÈÔÎª·¶µÂ»ªÁ¦£¬·Ö

×ÓÓ¦Îª·¶µÂ»ª·Ö×Ó¡£¼ÆËãÖµºÍÊµÑéÖµ±È½Ï£¬ËµÃ÷¼ÆËã·½·¨ÊÇ¿É¿¿µÄ£¬ºÍÊµÑéÖµ´æÔÚµÄ²îÒì£¨Èç

X 1Σ+ ºÍ C 1∏ Ì¬µÄ De Öµ£©ÊÇÊÜ¼ÆËã¿Õ¼äµÄÏÞÖÆÔì³ÉµÄ¡£Èç¹û¼ÆËã¿Õ¼ä×ã¹»´ó£¬¼ÆËãÖÐ¿ÉÒÔ

ÉÙ¶³½áµç×Ó£¬¿ÉÒÔÔö´ó×÷Îª»î»¯¿Õ¼äµÄ¼Û¹ìµÀÊý£»»òÕß²ÉÓÃ¶à×éÌ¬×ÔÇ¢³¡ / µç×ÓÏà¹Ø·½·¨¼Æ
Ëã£¬µÃµ½µÄ½á¹û»á¸üºÃ¡£
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Calculation of relativistic pseudopotential SCF / SDCI
for quasi-molecule CdNe

TU Xue-yan1£¬LI Xi-ping2

£¨1 . Department of Chemistry£¬Yunnan University£¬Kunming£¬650091£»2 . Department of Basic science£¬Kunming University of

Science and Technology£¬Kunming 650093£©

Abstract£ºThe relativistic pseudoptential ab initio SCF and the electronic interrelation of the
single and double electron excitation calculation have been carried out for Quasi-molecule CdNe.
The electronic structure£¬the potential energy curves and the spectra constants of the ground

£¨X 1Σ + £©and a few lowlying excited states£¨ A 3∏£¬B 3Σ + £¬C 1∏ and D 1Σ + £©have been
obtained and discussed.
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