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Íà îñíîâå ðàñøèðåííîãî íàáîðà ýêñïåðèìåíòàëüíûõ äàííûõ ðåøåíà îáðàòíàÿ çàäà÷à è âîññòàíîâëåíû 
ïàðàìåòðû ýôôåêòèâíîãî êîëåáàòåëüíîãî ãàìèëüòîíèàíà ìîëåêóëû H2S. Â ýôôåêòèâíîì ãàìèëüòîíèàíå ó÷-
òåíû ðåçîíàíñíûå âçàèìîäåéñòâèÿ òèïà Äàðëèíãà–Äåííèñîíà, à òàêæå ñëàáûé ðåçîíàíñ Ôåðìè. Èç ïîäãîí-
êè ê 52 ýêñïåðèìåíòàëüíûì óðîâíÿì ýíåðãèè îïðåäåëåíû 25 êîëåáàòåëüíûõ êîíñòàíò, êîòîðûå âîñïðîèçâî-
äÿò èñõîäíûå äàííûå ñ òî÷íîñòüþ 0,03 ñì–1. 

 

Ââåäåíèå 
 
Ýêñïåðèìåíòàëüíûå è òåîðåòè÷åñêèå èññëåäîâà-

íèÿ êîëåáàòåëüíî-âðàùàòåëüíûõ (ÊÂ) ñïåêòðîâ ñå-
ðîâîäîðîäà âûçûâàþò ïîñòîÿííûé èíòåðåñ â çíà÷è-
òåëüíîé ñòåïåíè áëàãîäàðÿ òîìó, ÷òî ìîëåêóëà H2S 
áëèçêà ê ïðåäåëó ëîêàëüíûõ ìîä, êîòîðûé õàðàêòå-
ðèçóåòñÿ âûñîêîé ñòåïåíüþ ëîêàëèçàöèè âàëåíòíûõ 

êîëåáàíèé. Â ñâÿçè ñ ýòèì êîëåáàòåëüíî-âðàùàòåëü- 
íûé ñïåêòð H2S èìååò íåîáû÷íûé õàðàêòåð ïðè âû-
ñîêîì âîçáóæäåíèè âàëåíòíûõ êîëåáàíèé. Â ÷àñòíî-
ñòè, âðàùàòåëüíàÿ ñòðóêòóðà ñïåêòðà ëîêàëüíî-ìîäî- 
âîé ïàðû ñòàíîâèòñÿ ïîäîáíîé ñòðóêòóðå ñïåêòðà 
ìîëåêóëû ñèììåòðèè Cs, à óðîâíè ýíåðãèè îáðàçóþò 
÷åòûðåõêðàòíûå êëàñòåðû [1, 2].  

Íàäåæíûé ðàñ÷åò êîëåáàòåëüíîãî ñïåêòðà ïîçâî-
ëÿåò ïðîñëåäèòü ýâîëþöèþ ëîêàëüíî-ìîäîâûõ ýô-
ôåêòîâ â H2S ïðè âîçðàñòàíèè ýíåðãèè âîçáóæäåíèÿ, 
îí íåîáõîäèì òàêæå äëÿ èäåíòèôèêàöèè ýêñïåðè-
ìåíòàëüíûõ ñïåêòðîâ ïîãëîùåíèÿ ñåðîâîäîðîäà. 
Êîëåáàòåëüíûé ñïåêòð ìîëåêóëû H2S ìîäåëèðîâàë-
ñÿ â ðàìêàõ ðàçëè÷íûõ ïîäõîäîâ âî ìíîãèõ ðàáî-
òàõ, ïîäðîáíûé îáçîð êîòîðûõ ïðèâåäåí â [3]. 

Â ðàáîòàõ [3, 4] ðàñ÷åò êîëåáàòåëüíîãî ñïåêòðà 
H2S áûë îñóùåñòâëåí íà îñíîâå ýôôåêòèâíîãî  
ãàìèëüòîíèàíà, ïðåäëîæåííîãî â [5]. Ïàðàìåòðû 
ãàìèëüòîíèàíà áûëè âîññòàíîâëåíû ñ èñïîëüçîâà-
íèåì âñåé èìåþùåéñÿ â ðàñïîðÿæåíèè ýêñïåðèìåí-
òàëüíîé èíôîðìàöèè. Âìåñòå ñ òåì â ïîñëåäíåå âðåìÿ 
 

ïîÿâèëèñü íîâûå ýêñïåðèìåíòàëüíûå äàííûå ïî öåí-
òðàì âûñîêîâîçáóæäåííûõ ÊÂ-ïîëîñ H2S [6–9], 
êîòîðûå ïðèâåäåíû â òàáë. 1. Êàê âèäíî èç òàáë. 1, 
îøèáêà ïðåäñêàçàíèÿ íîâûõ öåíòðîâ ÊÂ-ïîëîñ H2S 
ïî äàííûì ðàáîò [1, 10, 11] äîñòèãàåò íåñêîëüêèõ 

îáðàòíûõ ñàíòèìåòðîâ. Íàø ïðåäûäóùèé ðàñ÷åò [3], 
îñíîâàííûé íà èñïîëüçîâàíèè ñàìîãî ïîëíîãî íàáî-
ðà èñõîäíîé ýêñïåðèìåíòàëüíîé èíôîðìàöèè, îêà-
çàëñÿ çíà÷èòåëüíî ëó÷øå â ïðåäñêàçàíèè, ÷åì öèòè-
ðóåìûå ðàáîòû, îäíàêî, êàê âèäíî èç òàáë. 1, îí íó-
æäàåòñÿ â êîððåêòèðîâêå. 

 

Ðåçóëüòàòû è èõ îáñóæäåíèå 
 

Äëÿ ìîäåëèðîâàíèÿ êîëåáàòåëüíîãî ñïåêòðà H2S 
èñïîëüçîâàëñÿ, êàê è ðàíåå, ýôôåêòèâíûé êîëåáà-
òåëüíûé ãàìèëüòîíèàí [5]: 
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Ò à á ë è ö à  1  

Òî÷íîñòü ïðåäñêàçàíèÿ êîëåáàòåëüíûõ óðîâíåé ýíåðãèè ìîëåêóëû H2
32S ðàçëè÷íûìè ìåòîäàìè 

∆E*, ñì–1 
v1v2v3 Eýêñï, ñì

–1 
äàííàÿ ðàáîòà [3] [10] [1]  [11] 

 0 1 2 6385,299   0,008   0,122 –1,199   0,591 0,601 
 2 2 0 7419,916 –0,027 –0,083 –3,316   0,114 0,284 
 1 3 1  8539,561 –0,015 –0,133 –4,961 –0,631 –5,561 
 2 3 0 8539,925   0,016 –0,253 –5,361   0,005 –5,725 
 1 4 1 9647,167   0,012 –0,353 –7,267 –2,107 –16,567 
 2 2 1 9806,667 –0,004 –0,206 –2,267 –1,297  3,933 
 1 2 2  9806,733   0,05 –0,159 –2,333 –1,233  3,867 

______________  

* ∆E = Eýêñï – Eðàñ÷. 
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Â êà÷åñòâå íà÷àëüíîãî ïðèáëèæåíèÿ áûë âçÿò 

íàáîð ïàðàìåòðîâ êîëåáàòåëüíîãî ãàìèëüòîíèàíà, ïî-
ëó÷åííûé àâòîðàìè [3]. Âñåãî â ïîäãîíêó áûëè 

âêëþ÷åíû 52 ýêñïåðèìåíòàëüíûõ êîëåáàòåëüíûõ 
óðîâíÿ ýíåðãèè ñ ó÷åòîì ñåìè íîâûõ óðîâíåé, ïðåä-
ñòàâëåííûõ â òàáë. 1. Íàäî îòìåòèòü, ÷òî êîëåáàòåëü-
íûå ýíåðãèè ñîñòîÿíèé (012) è (230) – 6385,299 è 

8539,925 ñì–1
 ñîîòâåòñòâåííî, ïîëó÷åíû íå íåïîñðåä-

ñòâåííî èç ýêñïåðèìåíòà, ïîñêîëüêó ñîîòâåòñòâóþùèå 

ïåðåõîäû  

000–111 îòñóòñòâîâàëè â ñïåêòðå, à áûëè âîññòàíîâ-
ëåíû èç ïîäãîíêè ê èìåþùèìñÿ â íàëè÷èè ýêñïå-

ðèìåíòàëüíûì óðîâíÿì. Òî÷íîñòü îïðåäåëåíèÿ óêà-
çàííûõ êîëåáàòåëüíûõ ýíåðãèé ñîñòàâëÿåò 0,02 ñì–1. 

Äëÿ âîññòàíîâëåíèÿ èñõîäíûõ äàííûõ ñ âûñî-
êîé òî÷íîñòüþ 0,03 ñì–1

 ïîòðåáîâàëîñü âàðüèðîâàíèå 
òðåõ äîïîëíèòåëüíûõ (îòíîñèòåëüíî íàáîðà èç [3]) 
ïàðàìåòðîâ – Y112, Y223, Z1222, îòâåòñòâåííûõ çà ó÷åò 
àíãàðìîíè÷åñêèõ ýôôåêòîâ, ñâÿçàííûõ ñ âîçáóæäå-
íèåì èçãèáíîãî êîëåáàíèÿ. Ïîëíûé íàáîð ïàðàìåòðîâ 

êîëåáàòåëüíîãî ãàìèëüòîíèàíà ïðåäñòàâëåí â òàáë. 2. 
Ýêñïåðèìåíòàëüíûå è ðàñ÷åòíûå êîëåáàòåëüíûå 

óðîâíè ýíåðãèè ïðèâåäåíû â òàáë. 3 âìåñòå ñ èõ 
êîëåáàòåëüíîé èäåíòèôèêàöèåé ïî ìåòîäó íîðìàëü-
íûõ è ëîêàëüíûõ ìîä. 

Â 5-é è 11-é ãðàôàõ òàáë. 3 äàíû ññûëêè íà èñ-
òî÷íèêè ýêñïåðèìåíòàëüíûõ äàííûõ. Ýêñïåðèìåí-
òàëüíûå óðîâíè ýíåðãèè, ïîìå÷åííûå «çâåçäî÷êîé», 
ïðèíàäëåæàò òåìíûì ñîñòîÿíèÿì è íå âêëþ÷åíû â 
ïîäãîíêó. Îòêëîíåíèå îò ðàñ÷åòà äëÿ òàêèõ óðîâ-
íåé äîñòèãàåò 3,3 ñì–1, ïðè÷åì, ïî íàøåìó ìíåíèþ, 
ðàñ÷åò ÿâëÿåòñÿ áîëåå òî÷íûì, ÷åì ýêñïåðèìåíòàëü-
íàÿ êîëåáàòåëüíàÿ ýíåðãèÿ, ãðóáî îöåíåííàÿ ëèáî 
èç îòäåëüíûõ ÊÂ-óðîâíåé ýíåðãèè, ëèáî èç ðåçî-
íàíñíîãî âçàèìîäåéñòâèÿ ñîîòâåòñòâóþùåãî «òåìíî-
ãî» ñîñòîÿíèÿ ñî «ñâåòëûì» ñîñòîÿíèåì. 

 

Ò à á ë è ö à  2  

Ïîñòîÿííûå ýôôåêòèâíîãî êîëåáàòåëüíîãî ãàìèëüòîíèàíà ìîëåêóëû H2
32S, ñì–1 

Ïàðàìåòð Çíà÷åíèå Ïàðàìåòð Çíà÷åíèå Ïàðàìåòð Çíà÷åíèå 
ω1 2719,936(240) y111 ⋅ 10 –1,539(420) z1111 ⋅ 100 2,921(370) 
ω2 1212,9385(710) y112 ⋅ 10 2,958(610)  z1112 ⋅ 100 –8,02(100)  
ω3 2735,8186(810) y113  ⋅ 10 4,113(210)  z1133 ⋅ 10 –1,2659(500) 
  y123 –1,0681(140) z1222 ⋅ 1000 –5,30(150) 

x11 –24,232(160) y133 ⋅ 10 8,373(400)  z1333 ⋅ 10 –1,0892(560)  
x12 –17,591(110) y222 ⋅ 100 –6,124(260) z2333 ⋅ 100 –6,622(210)  
x13 –96,725(120) y223 ⋅ 100 8,57(110)    
x22 –5,3411(240)   ÃDD –23,39195(320) 
x23 –21,1302(470)   F ⋅ 10 5,670(320)  
x33 –24,4079(190)   γ2 ⋅ 10 –2,5634(300) 

______________  
Ï ð è ì å ÷ à í è å .  Â ñêîáêàõ ïðèâåäåíû 68%-å äîâåðèòåëüíûå èíòåðâàëû â åäè-

íèöàõ ïîñëåäíåé çíà÷àùåé öèôðû.  
 

Ò à á ë è ö à  3  

Ýêñïåðèìåíòàëüíûå è ðàñ÷åòíûå êîëåáàòåëüíûå óðîâíè ýíåðãèè ìîëåêóëû H2
32S, ñì–1 

Íîð-
ìàëüíûå 

ìîäû 
v1 v2 v3 

Ëîêàëüíûå 
ìîäû 

mn ± ,v 

Åðàñ÷, 
ñì–1

 

Åýêñï, 
cì–1
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Ýêñï.–
ðàñ÷., 

cì–1
 ⋅ 10–3

Íîðìàëü-
íûå 
ìîäû 

v1 v2 v3 

Ëîêàëüíûå
ìîäû 

mn ± ,v 

Åðàñ÷, 
ñì–1

 

Åýêñï, 
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Ýêñï.–
ðàñ÷., 

cì–1
 ⋅ 10–3

1 2 3 4 5 6 7 8 9 10 11 12 
 0 1 0  00+,1 1182,562  1182,5770 [14]  14  0 3 1  10−,3 6077,594  6077,5954 [4]  2 
 0 2 0  00+,2 2353,951  2353,9644 [4]  14  2 1 0  20+,1 6288,178  6288,1462 [4]  –32 
 1 0 0  10+,0 2614,401  2614,4080 [4]  7  1 1 1  20−,1 6289,184  6289,1735 [4]  –10 
 0 0 1  10−,0 2628,421  2628,4551 [4]  34  0 1 2  11+,1 6385,291  6385,2990 [7]  8 
 0 3 0  00+,3 3513,783  3513,7900 [4]  7  0 6 0  00+,6 6920,104    
 1 1 0  10+,1 3779,158  3779,1665 [4]  8  0 4 1  10−,4 7204,290    
 0 1 1  10−,1 3789,276  3789,2688 [4]  –7  1 4 0  10+,4 7204,435    
 0 4 0  00+,4 4661,674  4661,6770 [4]  3  2 2 0  20+,2 7419,943  7419,9160 [8] –27 
 1 2 0  10+,2 4932,692  4932,6992 [4]  7  1 2 1  20−,2 7420,111  7420,0923 [4] –19 
 0 2 1  10−,2 4939,127  4939,1044 [4]  –23  0 2 2  11+,2 7516,795    
 2 0 0  20+,0 5144,979  5144,9862 [4]  7  1 0 2  30+,0 7576,432  7576,3816 [4] –50 
 1 0 1  20−,0 5147,201  5147,2205 [4]  19  2 0 1  30−,0 7576,529  7576,5450 [4]  16 
 0 0 2  11+,0 5243,117  5243,1014 [4]  –16  3 0 0  21+,0 7752,211  7752,2644 [4]  53 
 0 5 0  00+,5 5797,243  5797,2350 [4]  –8  0 0 3  21−,0 7779,298  7779,3195 [4]  22 
 1 3 0  10+,3 6074,589  6074,5823 [4]  –7  0 7 0  00+,7 8029,877    

,
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4.* 

Î ê î í ÷ à í è å  ò à á ë .  3  
 

1 2 3 4 5 6 7 8 9 10 11 12 
 0 5 1  10−,5 8318,834     3 1 2  50+,1 13222,741  [18] 26 
 1 5 0  10+,5 8321,811     0 3 4  31+,3 13458,347    
 1 3 1  20−,3 8539,576  8539,5610  [9] –15  3 3 1  31−,3 13461,653    
 2 3 0  20+,3 8539,909  8539,9250  [9]  16  4 3 0  22+,3 13556,618    
 0 3 2  11+,3 8637,167  8637,1740  [9]  7  1 1 4  41+,1 13601,362    
 1 1 2  30+,1 8697,147  8697,1420  [4] –5  4 1 1  41−,1 13601,979    
 2 1 1  30−,1 8697,170  8697,1550  [4] –15  5 1 0  32+,1 13781,983    
 3 1 0  21+,1 8878,383     0 1 5  32−,1 13802,386    
 0 1 3  21−,1 8896,894     3 2 2  50+,2 14284,724 14284,7050 [19]  –19 
 0 6 1  10−,6 9420,842     2 2 3  50−,2 14284,728 14284,7050 [19]  –23 
 1 6 0  10+,6  9426,309     3 0 3  60–,0 14291,157 14291,1220 [19] –35 
 1 4 1  20−,4 9647,155  9647,1670  [6]  12  4 0 2  60+,0 14291,161 14291,1220 [19] –39 
 0 4 2  20+,4 9647,723     1 2 4  41+,2 14666,948    
 2 4 0  11+,4 9745,927     4 2 1  41–,2 14667,503    
 2 2 1  30−,2 9806,671  9806,6670 [6]  –4  1 0 5  51−,0 14761,726    
 1 2 2  30+,2 9806,683  9806,7330 [6]  50  2 0 4  51+,0 14761,815    
 3 0 1  40−,0 9911,033  9911,0230 [4]  –10  5 2 0  32+,2 14855,009    
 2 0 2  40+,0 9911,062  9911,0230 [4]  –39  0 2 5  32−,2 14862,216    
 3 2 0  21+,2 9993,536     6 0 0  42+,0 15041,462    
 0 2 3  21−,2 10003,864     5 0 1  42−,0 15044,735    
 0 0 4  31+,0 10188,329 10188,3010  [4] –28  0 0 6  33+,0 15144,776    
 1 0 3  31−,0 10194,455 10194,4480  [4] –7  3 3 2  50+,3 15334,423    
 4 0 0  22+,0 10292,272     2 3 3  50–,3 15334,431    
 1 5 1  20−,5 10742,441     3 1 3  60–,1 15339,782    
 0 5 2  20+,5 10743,032     4 1 2  60+,1 15339,784    
 2 5 0  11+,5 10842,595     1 3 4  41+,3 15721,005    
 2 3 1  30−,3 10904,618 10905,790* [15]   4 3 1  41–,3 15721,308    
 1 3 2  30+,3 10904,640 10905,790* [15]   1 1 5  51−,1 15812,776    
 3 1 1  40−,1 11008,661 11008,6840  [15] 23  2 1 4  51+,1 15812,886    
 2 1 2  40+,1 11008,689 11008,6840  [15] –5  0 3 5  32−,3 15911,614    
 3 3 0  21+,3 11097,163 11097,1610  [15] –2  5 3 0  32+,3 15916,667    
 0 3 3  21−,3 11099,793 11102,215* [15]   6 1 0  42+,1 16095,653    
 0 1 4  31+,1 11290,469     5 1 1  42−,1 16098,937    
 1 1 3  31−,1 11294,451     0 1 6  33+,1 16194,038    
 4 1 0  22+,1 11390,260     4 0 3  70−,0 16334,153 16334,1620 [3]  9 
 2 4 1  30−,4 11990,601     3 0 4  70+,0 16334,157 16334,1620 [3]  5 
 1 4 2  30+,4 11990,629     3 2 3  60+,2 16378,263    
 3 2 1  40−,2 12095,186     4 2 2 60–,2 16378,263    
 2 2 2  40+,2 12095,213     1 2 5  51−,2 16852,727    
 2 0 3  50−,0 12149,439 12149,4580  [16] 19  2 2 4  51+,2 16852,863    
 3 0 2  50+,0 12149,442 12149,4580  [16] 16  2 0 5  61−,0 16901,492    
 0 4 3  21−,4 12184,263     1 0 6  61+,0 16901,520    
 3 4 0  21+,4 12188,777     0 2 6  42+,2 17136,605    
 0 2 4  31+,2 12380,598     5 2 1  42−,2 17142,754    
 1 2 3  31−,2 12383,672     6 2 0  33+,2 17235,363    
 4 2 0  22+,2 12478,561 12481,847* [17]   5 0 2  52+,0 17278,965    
 1 0 4  41+,0 12524,616 12524,6280 [17] 12  6 0 1  52−,0 17280,152    
 4 0 1  41−,0 12525,192 12525,2020 [17] 10  3 1 4  70+,1 17354,152    
 5 0 0  32+,0 12698,191     4 1 3  70−,1 17354,152    
 0 0 5  32−,0 12732,567     7 0 0  43+,0 17457,191    
 1 3 3  40−,3 13170,187 13169,668* [18]   0 0 7  43−,0 17483,180    
 2 3 2  40+,3 13170,212 13169,668* [18]   1 1 6  61−,1 17925,230    
 2 1 3  50–,1 13222,733 13222,7670  [18] 34  2 1 5 61+,1 17925,230    

_____________  

Ï ð è ì å ÷ à í è å .  Çâåçäî÷êîé îòìå÷åíû ýêñïåðèìåíòàëüíûå óðîâíè ýíåðãèè, ïîëó÷åííûå èç àíàëèçà «òåìíûõ» ñî-
ñòîÿíèé è íå âêëþ÷åííûå â ïîäãîíêó. 

 
Â ðàáîòå [12] îñóùåñòâëåí àíàëèç ñïåêòðà ïî-

ãëîùåíèÿ ñåðîâîäîðîäà â îáëàñòè 8500–8900 ñì–1. 
Èç ïîäãîíêè ê íàáëþäàåìûì ÊÂ-óðîâíÿì ýíåðãèè 
áûëè îïðåäåëåíû ñïåêòðîñêîïè÷åñêèå ïàðàìåòðû 
øåñòè êîëåáàòåëüíûõ ñîñòîÿíèé, ÷åòûðå èç êîòî-
ðûõ ÿâëÿëèñü «òåìíûìè». Ïðè ýòîì â [12] íå áûëî 
íàéäåíî íè îäíîãî ýêñïåðèìåíòàëüíîãî óðîâíÿ ýíåð-

ãèè äëÿ «òåìíûõ» ñîñòîÿíèé. Íà÷àëüíûå çíà÷åíèÿ 
êîëåáàòåëüíûõ ýíåðãèé «òåìíûõ» ñîñòîÿíèé áûëè 
âçÿòû èç ðàáîòû [1]. Ýòè çíà÷åíèÿ îñòàëèñü ôèêñè-
ðîâàííûìè äëÿ ñîñòîÿíèé (310) è (013) (8877,73 è 
8898,66 ñì–1 ñîîòâåòñòâåííî), à äëÿ ñîñòîÿíèé (032) 
è (230) îíè áûëè óòî÷íåíû èç ïîäãîíêè è ñîñòàâè-
ëè 8629,940 è 8535,03 ñì–1 ñîîòâåòñòâåííî. Îäíàêî 
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íîâûå îöåíêè êîëåáàòåëüíûõ ýíåðãèé (032) è (230) 
èç ðàáîòû [12] îòêëîíÿþòñÿ íà âåëè÷èíó äî 7 ñì–1 
îò çíà÷åíèé, ïîëó÷åííûõ â [1, 9] è äàííîé ðàáîòå, 
ïðè÷åì òðè ïîñëåäíèõ ðàñ÷åòà íàõîäÿòñÿ â õîðîøåì 
ñîãëàñèè äðóã ñ äðóãîì, ÷òî ïîçâîëÿåò ñäåëàòü çà-
êëþ÷åíèå î òîì, ÷òî äàííûå [12] îïðåäåëåíû ñ ãðó-
áûìè ïîãðåøíîñòÿìè. Ïðè÷èíîé îòìå÷åííûõ ïî-
ãðåøíîñòåé ÿâèëîñü, áåçóñëîâíî, îòñóòñòâèå â [12] 
ýêñïåðèìåíòàëüíîé èíôîðìàöèè äëÿ âûñîêîâîçáó-
æäåííûõ ÊÂ-ñîñòîÿíèé (032) è (230). 

 

Çàêëþ÷åíèå 

 

Ïîëó÷åííûå â ðàáîòå ïàðàìåòðû ýôôåêòèâíîãî 

êîëåáàòåëüíîãî ãàìèëüòîíèàíà ïîçâîëÿþò âîññòàíàâ-
ëèâàòü âñå èçâåñòíûå ýêñïåðèìåíòàëüíûå äàííûå ïî 
êîëåáàòåëüíûì óðîâíÿì ýíåðãèè ìîëåêóëû ñåðîâî-
äîðîäà ñ âûñîêîé òî÷íîñòüþ 0,03 ñì–1. Èñïîëüçóå-
ìûé â ðàáîòå íàáîð ýêñïåðèìåíòàëüíûõ äàííûõ ÿâ-
ëÿåòñÿ ñàìûì ïîëíûì è òî÷íûì è ìîæåò áûòü ðå-
êîìåíäîâàí êàê èñõîäíàÿ èíôîðìàöèÿ äëÿ ìîäåëè-
ðîâàíèÿ êîëåáàòåëüíîãî ñïåêòðà H2S äðóãèìè òåî-
ðåòè÷åñêèìè ìåòîäàìè. Íà îñíîâå ïîëó÷åííûõ ïà-
ðàìåòðîâ ðàññ÷èòàí êîëåáàòåëüíûé ñïåêòð ìîëåêóëû 

H2S â øèðîêîì ñïåêòðàëüíîì äèàïàçîíå. Ïðîâåäåí-
íûé àíàëèç ïîêàçàë, ÷òî òî÷íîñòü ðàñ÷åòà êîëåáà-
òåëüíîãî ñïåêòðà ìîëåêóëû ñåðîâîäîðîäà íà îñíîâå 
ïðîñòîãî ìåòîäà ýôôåêòèâíîãî ãàìèëüòîíèàíà ñðàâ-
íèìà ñ òî÷íîñòüþ, äîñòèãàåìîé ïðè èñïîëüçîâàíèè 
áîëåå îáùèõ è òðóäîåìêèõ ìåòîäîâ âîññòàíîâëåíèÿ 
ïîâåðõíîñòè ïîòåíöèàëüíîé ýíåðãèè [1, 13].  
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Parameters of the effective vibrational Hamiltonian of the H2S molecule are derived based on the extended 

experimental data set. The Darling–Dennison and weak Fermi-type resonance interactions were taken into ac-
count in the effective Hamiltonian. As a result of the fitting to 52 experimental band origins, 25 vibrational 
constants were derived, which reproduce the initial data within 0.03 cm–1. 

 
 
 


