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Íà ïðèìåðå ìîëåêóë ÑÎ2 è ÑÎ ïîêàçàíî, ÷òî åñëè èçìåíåíèå ñêîðîñòè ( ( ) ( )v v i v f   ) ïîãëîùàþùåé 

èçëó÷åíèå ìîëåêóëû ïðè êâàíòîâîì ïåðåõîäå èç ñîñòîÿíèÿ i â ñîñòîÿíèå f íàõîäèòñÿ íà óðîâíå 
0,2  104 ñì/ñ, òî ðàñ÷åò ïàðàìåòðîâ  è  ñïåêòðàëüíûõ ëèíèé .ïî ÓÀÒÊÔ ìîäåëè ÷åðåç ñðåäíþþ äëÿ ñî-
ñòîÿíèé i, f ñêîðîñòü v(i, f) ïî ñðàâíåíèþ ñ ôóíêöèîíàëüíîé çàâèñèìîñòüþ f(v(i), v(f)) íå ïðåâûøàåò ãðàíè-
öû ýêñïåðèìåíòàëüíîé ïîãðåøíîñòè. 

 
 

Åñëè ñòðîãî ñëåäîâàòü òåîðåòè÷åñêîé ìîäåëè ÓÀÒÊÔ [1], òî äëÿ ðàñ÷åòà ïîëóøèðèíû () è ñäâè-
ãà () ñïåêòðàëüíîé ëèíèè ïîãëîùåíèÿ ìîëåêóëû ãàçà íà ÷àñòîòå if íåîáõîäèìî ó÷èòûâàòü ñêîðîñòè 
äâèæåíèÿ ðàçäåëüíî äëÿ ñîñòîÿíèé i è f(v(i), v(f)). Îäíàêî òàêîé ïîäõîä ÿâëÿåòñÿ áîëåå òðóäîåì-
êèì, îñîáåííî ïðè ðàñ÷åòå ñäâèãà , ïîñêîëüêó äëÿ ýòîãî íóæíî çíàòü íå òîëüêî âåëè÷èíó (v(i, f)), 
íî è ïîïðàâêó  = (v(i, f))—(v(i), v(f)) [1], ðàññ÷èòàííóþ ñ ïîìîùüþ ÀÒÊÔ [1—3] ïîäõîäà. 

Ïðîâåäåííûé ñðàâíèòåëüíûé àíàëèç ðåçóëüòàòîâ ðàñ÷åòà ïàðàìåòðîâ  è  ìîëåêóëû ÑÎ2, ïîëó-
÷åííûé íà îñíîâå ôóíêöèîíàëüíûõ çàâèñèìîñòåé f(v(i), v(f)) è f(v(i, f)), ïîêàçàë ñëåäóþùåå: 
 

Ò à á ë è ö à  1  
 

Çíà÷åíèÿ  (10–2 ñì–1  àòì–1 äëÿ R-âåòâè 0—2 ïîëîñû ÑÎ 
 

 
 

1) ïðè èçìåíåíèè ñêîðîñòè äâèæåíèÿ ïîãëîùàþùåé ìîëåêóëû íà âåëè÷èíó 
4( ) ( ) 0,2 10v v i v f     ñì/ñ çíà÷åíèÿ ïîëóøèðèí äëÿ ëèíèé íà ÷àñòîòàõ if íå çàâèñÿò îò ñïîñîáà 

îïðåäåëåíèÿ ((v(i, f))  (v(i), v(f)); 
2) ïðè òàêîì v ñàìîå áîëüøîå ðàñõîæäåíèå ñäâèãîâ öåíòðîâ ëèíèé  
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 = (v(i), v(f))—(v(i, f)) = ±2,01,5  10–3 ñì–1  àòì–1 

 
íàáëþäàåòñÿ äëÿ ïåðâûõ òðåõ ëèíèé R(Ji = 0, 2, 4), êîòîðîå íå ïðåâûøàåò ãðàíèöû ýêñïåðèìåíòàëü-
íîé ïîãðåøíîñòè ±4,0  10–3 ñì–1  àòì–1. 

Îáùíîñòü ïåðâîãî çàêëþ÷åíèÿ ïîäòâåðæäàåòñÿ ðåçóëüòàòàìè ïî ïîëóøèðèíàì êîëåáàòåëüíî-
âðàùàòåëüíûõ ëèíèé ìîëåêóëû ÑÎ ïðè ðàçíîì óøèðåíèè (ñì. òàáë. 1). 

Â ýòîì ñëó÷àå òàê æå, êàê è ïðè óøèðåíèè ÑO2, èçìåíåíèå ñêîðîñòè äâèæåíèÿ ìîëåêóëû ÑÎ 
ïðè ïåðåõîäå îò ñîñòîÿíèÿ i ê f íàõîäèòñÿ íà òîì æå óðîâíå (v  0,2  104 ñì/ñ), è ðàññ÷èòàííûå 
ïàðàìåòðû  ñ èñïîëüçîâàíèåì ñðåäíåé ïî ñîñòîÿíèÿì i, f ñêîðîñòè v(i, f) ïðàêòè÷åñêè íå îòëè÷àþòñÿ 
îò (v(i), v(f)) (ñðàâíèòü â òàáë. 1 çíà÷åíèÿ ñòîëáöîâ 1, 2 è 3, 4 ìåæäó ñîáîé). 
 

Ò à á ë è ö à  2  
 

Ýêñïåðèìåíòàëüíûå çíà÷åíèÿ  è ýêñï äëÿ ïåðâûõ Ji 0—2 ïîëîñû (10–3, ñì–1  àòì–1) [4] 
 

 
 

×òî êàñàåòñÿ ñäâèãîâ öåíòðîâ ëèíèé ÑÎ, òî îñîáåííî äëÿ ïåðâûõ âðàùàòåëüíûõ ñîñòîÿíèé Ji 
ñðåäíÿÿ ýêñïåðèìåíòàëüíàÿ ïîãðåøíîñòü (ýêñï) îïðåäåëåíèÿ ÑÎ ìîæåò çíà÷èòåëüíî ïðåâîñõîäèòü 
ñàìè ýêñïåðèìåíòàëüíûå çíà÷åíèÿ ñäâèãîâ öåíòðîâ ëèíèé êîëåáàòåëüíîé ïîëîñû 0—2 (ñì. òàáë. 2). 
Ïîýòîìó â äàííîì ñëó÷àå òàêæå òåðÿåò ñìûñë çàíèìàòüñÿ äàëüíåéøèì óòî÷íåíèåì çíà÷åíèé , à äîñ-
òàòî÷íî îïðåäåëèòü (v(i, f)) ÷åðåç ñêîðîñòü v(i, f). 

Òàêèì îáðàçîì, åñëè èçìåíåíèå ñêîðîñòè ïîãëîùàþùåé ìîëåêóëû íåçíà÷èòåëüíîå 
(v  0,2  104 ñì/ñ), à ýêñïåðèìåíòàëüíàÿ ïîãðåøíîñòü îïðåäåëåíèÿ ñäâèãà ñóùåñòâåííà ( >40100% 
îò âåëè÷èíû ), òî ðàñ÷åò ïàðàìåòðîâ ïîëóøèðèí è ñäâèãîâ ëèíèé ïî áîëåå ïðîñòûì ôîðìóëàì 
(v(i, f)), (v(i, f)) [1] âïîëíå îáîñíîâàí. 
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It is shown in the paper, using as an example the CO2 and CO molecules, that if the change ( ( ) ( )v v i v f   ) 

in the velocity of an absorbing molecule occuring during the transition from the i-th state to the state f does not ex-
ceed 0.2  104 cm/s, the difference between the values of  and  parameters of the spectral lines calculated using 
UATCF model with averaged over i and f states velocity v (i, f) and those calculated using the functional dependence 
F(v(i), v(f)) does not exceed the limits of experimental errors. 


