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Â òåîðèè êðûëüåâ ëèíèé ïàðàìåòðû êîíòóðà, ñâÿçàííûå ñ ïîòåíöèàëîì ìåæìîëåêóëÿðíîãî âçàèìîäåé-
ñòâèÿ, ïîëó÷àþòñÿ èç ñðàâíåíèÿ ðàñ÷åòíûõ è ýêñïåðèìåíòàëüíûõ çíà÷åíèé êîýôôèöèåíòà ïîãëîùåíèÿ. Â òî 
æå âðåìÿ èç îáùåãî âûðàæåíèÿ äëÿ êîýôôèöèåíòà ïîãëîùåíèÿ â êðûëå ëèíèè ÷åðåç îïåðàòîðû Ìåëëåðà  
ñ ó÷åòîì èíòåðôåðåíöèè ïîëó÷àþòñÿ âûðàæåíèÿ äëÿ òåõ âåëè÷èí, êîòîðûå îáúÿâëÿþòñÿ ïàðàìåòðàìè â òåî-
ðèè êðûëüåâ ëèíèé. Ýòè âûðàæåíèÿ â ñëó÷àå îòñóòñòâèÿ èíòåðôåðåíöèè èìåþò äîñòàòî÷íî ïðîñòîé âèä  
è ìîãóò áûòü ëåãêî îöåíåíû. Èõ ñðàâíåíèå ñ òåìè çíà÷åíèÿìè, êîòîðûå ïîëó÷àþòñÿ â ðåçóëüòàòå àïïðîêñè-
ìàöèè ýêñïåðèìåíòàëüíûõ çíà÷åíèé êîýôôèöèåíòà ïîãëîùåíèÿ è êîòîðûå íåÿâíûì îáðàçîì äîëæíû ó÷è-
òûâàòü âëèÿíèå èíòåðôåðåíöèè, ñâèäåòåëüñòâóåò î åå íåçíà÷èòåëüíîé ðîëè â ðàññìàòðèâàåìîì ñëó÷àå ïîëî-
ñû 4,3 ìêì ÑÎ2. 

 

Ââåäåíèå 

Êîýôôèöèåíò ïîãëîùåíèÿ ñâåòà â ìèêðîîêíàõ 
è êðûëüÿõ ïîëîñû 4,3 ìêì ÑÎ2 õîðîøî èññëåäîâàí 
ýêñïåðèìåíòàëüíî ïðè ðàçëè÷íûõ òåìïåðàòóðàõ  
è óøèðÿþùèõ ãàçàõ (ñì., íàïðèìåð, [1–4]). Îáíà-
ðóæåííûå â ýêñïåðèìåíòå òåìïåðàòóðíàÿ è ÷àñòîò-
íàÿ çàâèñèìîñòè êîýôôèöèåíòà ïîãëîùåíèÿ èíòåð-
ïðåòèðóþòñÿ òåîðåòè÷åñêè êàê îáóñëîâëåííûå ïî-
ãëîùåíèåì â äàëåêèõ êðûëüÿõ ñïåêòðàëüíûõ ëè-
íèé. Îäíàêî ïðè ýòîì îáùåì ñîãëàñèè ðàçëè÷íûå 
òåîðåòè÷åñêèå ïîäõîäû îòäàþò ïðåäïî÷òåíèå òåì 
èëè èíûì ôèçè÷åñêèì ìåõàíèçìàì ïîãëîùåíèÿ  
â êðûëüÿõ ëèíèé. Äâà âàðèàíòà îáúÿñíåíèÿ ìîæíî 
âûäåëèòü ñðåäè èìåþùèõñÿ â ëèòåðàòóðå. Â ðÿäå 
ðàáîò (ñì., íàïðèìåð, [2–6]) îñíîâíàÿ ðîëü â ôîð-
ìèðîâàíèè ïîãëîùåíèÿ â êðûëüÿõ ëèíèé îòâîäèòñÿ 
èíòåðôåðåíöèè êâàíòîâûõ ñîñòîÿíèé. Äðóãèå ïîä-
õîäû, ñðåäè íèõ êâàçèñòàòè÷åñêàÿ [7–9] è àñèìïòî-
òè÷åñêàÿ [10,11] òåîðèè êðûëüåâ ëèíèé, ñ÷èòàþò 
ðåøàþùèì â ôîðìèðîâàíèè êîíòóðà íà áîëüøèõ 
ñìåùåííûõ ÷àñòîòàõ ìåæìîëåêóëÿðíîå âçàèìîäåé-
ñòâèå ïðè íåñóùåñòâåííîé ðîëè èíòåðôåðåíöèè. 
 Ïîäðîáíûé àíàëèç àðãóìåíòîâ, ïðèâîäèìûõ  
â ïîëüçó êîíöåïöèè î âèäíîé ðîëè èíòåðôåðåíöèè 
êâàíòîâûõ ñîñòîÿíèé äëÿ ïåðèôåðèè êîíòóðà, áûë 
ïðîâåäåí â [12] è ïðèâåë ê âûâîäó îá èõ òåîðåòè÷å-
ñêîé íåîáîñíîâàííîñòè. Îêîí÷àòåëüíûì ñâèäåòåëü-
ñòâîì îãðàíè÷åííîé ðîëè èíòåðôåðåíöèè â äàëåêèõ 
êðûëüÿõ ëèíèé ïðè íîðìàëüíûõ äàâëåíèÿõ ìîã áû 
ñòàòü ïîñëåäîâàòåëüíûé ðàñ÷åò êîýôôèöèåíòà ïî-
ãëîùåíèÿ ñ ó÷åòîì èíòåðôåðåíöèè ñîñòîÿíèé, íà-
ïðèìåð â ñëó÷àå ïîëîñû 4,3 ìêì ÑÎ2, êîòîðûé íå 
áûë äî ñèõ ïîð ïðîâåäåí ââèäó åãî ãðîìîçäêîñòè. 
Ó÷åò èíòåðôåðåíöèè ëèíèé âîäÿíîãî ïàðà äëÿ ïà-
ðû ëèíèé â îáëàñòè 0,8 ìêì [13] ïîêàçàë, ÷òî åå 
âêëàä â àòìîñôåðíîå ïîãëîùåíèå ìåæäó èíòåðôå-
ðèðóþùèìè ëèíèÿìè íå ïðåâîñõîäèò 3%. Ðàñ÷åòû 
êîýôôèöèåíòà ïîãëîùåíèÿ, ïðîâåäåííûå â [7–11] 

áåç ó÷åòà èíòåðôåðåíöèè, äàþò õîðîøåå ñîãëàñèå  
ñ ýêñïåðèìåíòîì, íî âêëþ÷àþò â êà÷åñòâå âàðüè-
ðóåìûõ ïàðàìåòðîâ ïàðàìåòðû ïîòåíöèàëà ìåæìî-
ëåêóëÿðíîãî âçàèìîäåéñòâèÿ.  

Â ïîñëåäíåå âðåìÿ íàìè áûëî ïîëó÷åíî îáùåå 
âûðàæåíèå äëÿ êîýôôèöèåíòà ïîãëîùåíèÿ â êðûëå 
ëèíèè ÷åðåç îïåðàòîðû Ìåëëåðà ñ ó÷åòîì èíòåðôå-
ðåíöèè. Çàìêíóòûå âûðàæåíèÿ, ñîäåðæàùèå îïåðà-
òîðû Ìåëëåðà, ïîëó÷àþòñÿ èç îáùèõ äëÿ òåõ âåëè-
÷èí, êîòîðûå îáúÿâëÿþòñÿ ïàðàìåòðàìè Da è Ca  
â àñèìïòîòè÷åñêîé òåîðèè êðûëüåâ ëèíèé. Âûðà-
æåíèÿ äëÿ Da è Ca â ñëó÷àå îòñóòñòâèÿ èíòåðôå-
ðåíöèè èìåþò äîñòàòî÷íî ïðîñòîé âèä è ìîãóò áûòü 
ëåãêî îöåíåíû. Ñðàâíåíèå ïîñëåäíèõ âåëè÷èí  
ñ òåìè çíà÷åíèÿìè, êîòîðûå ïîëó÷àþòñÿ â ðåçóëü-
òàòå àïïðîêñèìàöèè ýêñïåðèìåíòàëüíûõ çíà÷åíèé 
êîýôôèöèåíòà ïîãëîùåíèÿ è êîòîðûå íåÿâíûì îá-
ðàçîì äîëæíû ó÷èòûâàòü âëèÿíèå èíòåðôåðåíöèè, 
åñëè îíî äåéñòâèòåëüíî èìååò ìåñòî, ñâèäåòåëüñòâó-
åò î åå íåçíà÷èòåëüíîé ðîëè â ðàññìàòðèâàåìûõ 
ýêñïåðèìåíòàëüíûõ ñèòóàöèÿõ. 

1. Âûðàæåíèå äëÿ êîýôôèöèåíòà  
ïîãëîùåíèÿ 

Êîýôôèöèåíò ïîãëîùåíèÿ ñâåòà ÷àñòîòû ω ìî-
ëåêóëîé À â áèíàðíîì ïðèáëèæåíèè è ïðè êëàññè-
÷åñêîì äâèæåíèè öåíòðîâ ìàññ òðàäèöèîííî çàïè-
ñûâàåòñÿ â âèäå (ñ òî÷íîñòüþ äî ìíîæèòåëÿ)  

 ( )
,

Re Tr Re .
x n n nn

n n

PQ P Q′ ′
′

κ ω = =∑   (1) 

Ïðè çàïèñè Q èñïîëüçîâàíû ñëåäóþùèå âåëè÷èíû: 

 1 2 3( ) ( ) ( ) ( , ; )H H x H y H q U x y q= + + +  

– ïîëíûé êâàíòîâûé ãàìèëüòîíèàí çàäà÷è; H1(x) – 
ãàìèëüòîíèàí àêòèâíîé ìîëåêóëû À; H2(y) – ãà-
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ìèëüòîíèàí áóôåðíîé ìîëåêóëû Â; H3(q) – ãàìèëü-
òîíèàí äâèæåíèÿ öåíòðîâ ìàññ; U(x, y, q) – ïîòåí-
öèàë âçàèìîäåéñòâèÿ àêòèâíîé ìîëåêóëû À ñ Â;  
P – äèïîëüíûé ìîìåíò «àêòèâíîé» (âçàèìîäåéñò-
âóþùåé ñ ïîëåì) ìîëåêóëû À; 

x
Tr  – îïåðàöèÿ 

«øïóð» ïî âíóòðèìîëåêóëÿðíûì ïåðåìåííûì x ìî-
ëåêóëû À; |m〉 – ñîáñòâåííûå ôóíêöèè ãàìèëüòîíèà-
íà H1(x) àêòèâíîé ìîëåêóëû À; (…)mm′ = 〈m| … |m′〉  – 
ìàòðè÷íûå ýëåìåíòû ñ ñîáñòâåííûìè ôóíêöèÿìè 
H1(x); S(t) – îïåðàòîð ýâîëþöèè, ÿâëÿþùèéñÿ ðå-
øåíèåì óðàâíåíèÿ Øðåäèíãåðà äëÿ ìîëåêóëû À, 
âçàèìîäåéñòâóþùåé ñ áóôåðíîé ìîëåêóëîé Â (t –
âðåìÿ). 

Äëÿ âåëè÷èíû 
nn

Q ′  â ï. 3 çàïèñàíî êèíåòè÷å-
ñêîå óðàâíåíèå. 

Ýêâèâàëåíòíîå (1) âûðàæåíèå äëÿ êîýôôèöè-
åíòà ïîãëîùåíèÿ â òåõíèêå ñóïåðîïåðàòîðîâ èìååò 
ñëåäóþùèé âèä: 
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^
L  – ñóïåðîïåðàòîð, îòâå÷àþùèé ãàìèëüòîíèàíó H; 

^
ω + ε −

1

( )i L

ïðè ε → 0 – òàê íàçûâàåìûé îïåðàòîð 

ðåçîëüâåíòû; W â (3) – ïðîèçâîëüíûé îïåðàòîð. 

2. Èíòåðôåðåíöèÿ ñîñòîÿíèé  
â ìåòîäå ðåçîëüâåíòû 

Â ïðèáëèæåíèè ôàêòîðèçàöèè ìàòðèöû ïëîò-
íîñòè 

 ( ) ( ) ( ) ( )( )1 1 2 exp /R V q kTρ ≅ ρ = ρ ρ − ,  (4) 

ãäå ( ) ( )1 2
,ρ ρ – ìàòðèöû ïëîòíîñòè, îòâå÷àþùèå H1, 

H2; V – ïîòåíöèàë, îïèñûâàþùèé äâèæåíèå öåí-
òðîâ ìàññ ìîëåêóë, âûðàæåíèå äëÿ êîýôôèöèåíòà 
ïîãëîùåíèÿ (2) ìîæíî çàïèñàòü êàê (ñì., íàïðè-
ìåð, [14]) 
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^ ^

 
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Â (5) 
^
M  – ñóïåðîïåðàòîð, âêëþ÷àþùèé â ñåáÿ  

â ýòîé ñõåìå âçàèìîäåéñòâèå ìîëåêóë: 

 
^

′′ ′ ′ ′ ′ αα α α α
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〈 〉 =∑ , ; ,
.b a b aM M R    (6) 

Èíäåêñû a, b íóìåðóþò ñîáñòâåííûå ñîñòîÿíèÿ ãà-
ìèëüòîíèàíà H1, èíäåêñû α, α′  – íóìåðóþò ñîáñò-
âåííûå ñîñòîÿíèÿ H2 + H3. 

Êîýôôèöèåíò ïîãëîùåíèÿ (5) ìîæåò áûòü 
òàêæå çàïèñàí â âèäå 
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Åñëè îïåðàòîð 

^ ^
ω − − 〈 〉1 cL M  îêàçûâàåòñÿ äèàãî-

íàëüíûì â âûáðàííîì ïðåäñòàâëåíèè a, b è Zba(ω) – 
åãî ñîáñòâåííûå çíà÷åíèÿ, òî 
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1
,ab
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σba(ω) – êîíòóð ëèíèè; Sab = ρb

(1)
 |Pab|

2  – èíòåíñèâ-
íîñòü ëèíèè, à âûðàæåíèå (9) åñòü êîýôôèöèåíò 
ïîãëîùåíèÿ â ïðèáëèæåíèè èçîëèðîâàííûõ ëèíèé.  

 Ïóñòü òåïåðü  îïåðàòîð ω – L
^

1 – 〈M
^

c〉  íåäèàãî-
íàëåí â ïðåäñòàâëåíèè a, b è N – äèàãîíàëèçóþ-
ùàÿ ìàòðèöà. Òîãäà 
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Ïîñëå ïåðåõîäà ê ìàòðè÷íûì ýëåìåíòàì âûðàæåíèå 
äëÿ êîýôôèöèåíòà ïîãëîùåíèÿ èìååò ñëåäóþùèé 
âèä: 
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Ïîñëå ïåðåãðóïïèðîâêè ÷ëåíîâ ýòî âûðàæåíèå 
ìîæíî ïðèâåñòè ê âèäó (9), íî èíòåíñèâíîñòü îêà-
æåòñÿ êîìáèíàöèåé ýëåìåíòîâ ñ ðàçëè÷íûìè a, b, ÷òî 
è íàçûâàþò èíòåðôåðåíöèåé ëèíèé èëè ñîñòîÿíèé. 
 

3. Èíòåðôåðåíöèÿ ñîñòîÿíèé  
â ìåòîäå êèíåòè÷åñêîãî óðàâíåíèÿ 

Â ñëó÷àå áîëüøèõ ñìåùåííûõ ÷àñòîò 

 ′ ′∆ω ≡ ω − ω >>γ
nn nn

  (13) 

(γ – ïîëóøèðèíà) â ðàìêàõ àñèìïòîòè÷åñêîé òåîðèè 
êðûëüåâ ëèíèé ïîëó÷àåòñÿ êèíåòè÷åñêîå óðàâíåíèå 
äëÿ Q  (ñì., íàïðèìåð, [15]): 
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 ω − ω + ρ = ω − ω  
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21
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ãäå Y
^
 – ñóïåðîïåðàòîð ðåëàêñàöèè. Ïîñëåäîâàòåëü-

íîå ðåøåíèå ýòîãî óðàâíåíèÿ äëÿ áèíàðíîé çàäà÷è 
âçàèìîäåéñòâèÿ àêòèâíîé è áóôåðíîé ìîëåêóë  
ñ êëàññè÷åñêèì äâèæåíèåì öåíòðîâ ìàññ ïîçâîëÿåò 
çàïèñàòü êîýôôèöèåíò ïîãëîùåíèÿ â ôîðìå 
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,  – îïåðàòîðû Ìåëëåðà, ñâÿçûâàþùèå 

íà÷àëüíîå è êîíå÷íîå ñîñòîÿíèå â ïðîöåññå  âçàè-
ìîäåéñòâèÿ ìîëåêóë [16]; n, n′ – ñîáñòâåííûå ñî-

ñòîÿíèÿ ( ) ( )+ +1 2( ) ( , [ ])H x H y U x y tr  – ãàìèëüòî-

íèàíà áèíàðíîé çàäà÷è ïðè êëàññè÷åñêîì äâèæåíèè 
öåíòðîâ ìàññ (n → jν); α, α′  – ñîáñòâåííûå ñîñòîÿ-
íèÿ H2(y) – ãàìèëüòîíèàíà áóôåðíîé ìîëåêóëû; 
r(t) – âåêòîð, ñîåäèíÿþùèé öåíòðû ìàññ. 

Ïîñëå ïðèáëèæåíèé, âêëþ÷àþùèõ àïïðîêñè-
ìàöèþ òðàåêòîðèè ìîëåêóë â îêðåñòíîñòè ñòàöèî-
íàðíîé òî÷êè ïðÿìîé ëèíèåé, àïïðîêñèìàöèþ îò-
òàëêèâàòåëüíîé âåòâè êâàíòîâîãî ïîòåíöèàëà ìåæ-
ìîëåêóëÿðíîãî âçàèìîäåéñòâèÿ â îãðàíè÷åííîì 
èíòåðâàëå ðàññòîÿíèé îáðàòíîé ñòåïåíüþ ðàññòîÿ-
íèÿ, ââîäèòñÿ âåëè÷èíà D, îáîçíà÷àþùàÿ îïðåäå-
ëåííóþ êîìáèíàöèþ ìàòðè÷íûõ ýëåìåíòîâ:  
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   (16) 

Â (15), (16) V – êëàññè÷åñêèé ïîòåíöèàë, îïè-
ñûâàþùèé äâèæåíèå öåíòðà ìàññ âçàèìîäåéñòâóþ-
ùèõ ìîëåêóë; 

  
′

− =
2 2

0

min( ),
2 2

m m
V

v v

r   

v0, v′ – íà÷àëüíàÿ ñêîðîñòü öåíòðà ìàññ è ñêîðîñòü 
â òî÷êå rmin – òî÷êå ìàêñèìàëüíîãî ñáëèæåíèÿ ìî-
ëåêóë íà êëàññè÷åñêîé òðàåêòîðèè; Nm – ÷èñëî 
ìîëåêóë â åäèíèöå îáúåìà. Îñòàâøàÿñÿ ÷àñòü, îò-
íîñÿùàÿñÿ ê êâàíòîâîé çàäà÷å âçàèìîäåéñòâèÿ äâóõ 
ìîëåêóë, ñîäåðæèò ìàòðè÷íûå ýëåìåíòû îïåðàòîðîâ 
Ìåëëåðà è äèïîëüíîãî ìîìåíòà. Ïîñëåäíèå ìîãóò 
áûòü è íåäèàãîíàëüíûìè, ÷òî è îòâå÷àåò íàëè÷èþ 
èíòåðôåðåíöèè êâàíòîâûõ ñîñòîÿíèé. 

Â îòñóòñòâèå èíòåðôåðåíöèè  

 ( ) 12 3

1 2 1 2(32 ) .amcalcD a mm m m N C
−= π +    (17) 

Â òåîðèè êðûëüåâ ëèíèé êâàíòîâàÿ ÷àñòü âû-
ðàæåíèÿ äëÿ êîýôôèöèåíòà ïîãëîùåíèÿ, îáúÿâëÿå-
ìàÿ ïàðàìåòðîì Demp, íàõîäèòñÿ èç ñðàâíåíèÿ ðàñ-
ñ÷èòàííîãî è èçìåðåííîãî êîýôôèöèåíòîâ ïîãëî-
ùåíèÿ. Ñðàâíåíèå îöåíåííûõ è ïîëó÷åííûõ èç 
ýêñïåðèìåíòà ïàðàìåòðîâ D ïîçâîëÿåò îöåíèòü ðîëü 
èíòåðôåðåíöèè äëÿ êîíêðåòíûõ ìîëåêóë â îïðåäå-
ëåííûõ ñïåêòðàëüíûõ äèàïàçîíàõ.  

4. Âûðàæåíèå äëÿ êîýôôèöèåíòà  
ïîãëîùåíèÿ â òåîðèè êðûëüåâ ëèíèé 

Äàëåå â ðàñ÷åòàõ âåëè÷èíà D îáúÿâëÿåòñÿ ïî-
ñòîÿííîé Demp è èùåòñÿ âìåñòå ñ êîíñòàíòàìè, îï-
ðåäåëÿþùèìè êâàíòîâûé ïîòåíöèàë ìåæìîëåêó-
ëÿðíîãî âçàèìîäåéñòâèÿ, èñõîäÿ èç ñîâïàäåíèÿ 
ýêñïåðèìåíòàëüíûõ è ðàññ÷èòàííûõ êîýôôèöèåí-
òîâ ïîãëîùåíèÿ: 
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ãäå 
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C
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γs – ïîëóøèðèíà ëèíèè. Êîíòóð îòäåëüíîé ëèíèè 
ïðåäñòàâëÿåò ñîáîé â ðàñ÷åòàõ êóñî÷íî-íåïðåðûâ- 
íóþ ôóíêöèþ, êàæäûé ó÷àñòîê êîòîðîé îòâå÷àåò 
îòäåëüíîìó çíà÷åíèþ a:  
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  (20) 

Âèä êîíòóðà äëÿ ëèíèé ïîëîñû 4,3 ìêì ÑÎ2 
ïðè ñàìîóøèðåíèè ïðèâåäåí íà ðèñ. 1. Îöåíêà 

calc aD  è ñðàâíåíèå åå ñ emp asD  ïîçâîëÿþò ñóäèòü  

î âåëè÷èíå èíòåðôåðåíöèè. Íà ðèñ. 2 äëÿ êðûëà 
ïîëîñû 4,3 ìêì çíà÷åíèÿ ïàðàìåòðîâ Da èçîáðàæå-



 

 Î ðîëè èíòåðôåðåíöèè â äàëåêèõ êðûëüÿõ ñïåêòðàëüíûõ ëèíèé ÑÎ2 967 
 

íû â ñëó÷àå ñìåñåé ÑÎ2–ÑÎ2 (Cemp 5 = 6,5906, 
Demp 5 = 0,1847, Cemp 8 = 6,722, Demp 8 = 0,011222, 
Cemp 16 = 5,0368, Demp 16 = 0,00551,) è ÑÎ2–N2 
(Cemp 5 = 5,4848, Demp 5 = 0,25, Cemp 14 = 4,8582, 
Demp 14 = 0,0062, Cemp 10 = 5,8922, Demp 10 = 0,0011).  
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Ðèñ. 1. Ñîñòàâíîé êîíòóð äëÿ ïîëîñû 4,3 ìêì CO2 ïðè 

ñàìîóøèðåíèè 

Ïðè îöåíêå Dcalc a íóæíî ó÷åñòü, ÷òî â (19) rs 
èìååò ðàçìåðíîñòü Å. Äàëåå, Demp a  ñ÷èòàþòñÿ îäè-
íàêîâûìè äëÿ âñåõ ëèíèé, è èç-çà ñâÿçè Demp as ñ ïî- 
ëóøèðèíîé γs [ñì. (19)] Demp as èìååò ñîîòâåòñò-
âóþùèå ïðåäåëû èçìåíåíèÿ. Äëÿ ÑÎ2–ÑÎ2 èìååì 
γs ∼  0,12÷0,06 è äëÿ ÑÎ2–N2 γs ∼  0,1÷0,06  â ïîëîñå 
4,3 ìêì ïðè íîðìàëüíîé òåìïåðàòóðå.  

Íàíåñåííûå íà ðèñ. 2 ïàðàìåòðû D îêàçû- 
âàþòñÿ áëèçêèìè ê äèàãîíàëè Dcalc = Demp, ÷òî  
è ãîâîðèò î íåñóùåñòâåííîé ðîëè èíòåðôåðåíöèè  
â êðûëüÿõ ëèíèé â ðàññìàòðèâàåìîì ñëó÷àå. Êîí-
ñòàíòû, îòíîñÿùèåñÿ ê áëèçêîìó êðûëó [D5(CO2 –
 CO2), D5(CO2 – N2)], ðàñïîëîæåíû íåñêîëüêî 
äàëüøå îò äèàãîíàëè Dcalc = Demp, ÷òî, â ïðèíöèïå, 
ìîæåò ãîâîðèòü î íåêîòîðîé ðîëè èíòåðôåðåíöèè 
âáëèçè îò öåíòðà ëèíèè. Ýòî âûòåêàåò è èç òåîðå-
òè÷åñêèõ ñîîáðàæåíèé, òàê êàê èíòåðôåðåíöèÿ ÿâ-
ëÿåòñÿ ýôôåêòîì, ïðèñóùèì ÷àñòîòàì, áëèçêèì  
ê ðåçîíàíñíûì. 
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Ðèñ. 2. Ñîïîñòàâëåíèå îöåíåííûõ â îòñóòñòâèå èíòåðôå-
ðåíöèè Dcalc (19) è ïîëó÷åííûõ èç ýêñïåðèìåíòà ïàðàìåò-

ðîâ  Demp äëÿ êðûëà ïîëîñû 4,3 ìêì CO2 

Çàêëþ÷åíèå 

Ïðèáëèæåííîå ðàññìîòðåíèå êëàññè÷åñêîé çà-
äà÷è äâèæåíèÿ öåíòðîâ ìàññ â òåîðèè êðûëüåâ ëè-
íèé ïîçâîëÿåò âûäåëèòü ôóíêöèþ, ñîäåðæàùóþ 
êëàññè÷åñêèå ïåðåìåííûå êàê ìíîæèòåëü â îáùåì 
âûðàæåíèè äëÿ êîýôôèöèåíòà ïîãëîùåíèÿ. Îñòàâ-
øàÿñÿ ÷àñòü, îòíîñÿùàÿñÿ ê êâàíòîâîé çàäà÷å âçàè-
ìîäåéñòâèÿ äâóõ ìîëåêóë, ñîäåðæèò ìàòðè÷íûå 
ýëåìåíòû îïåðàòîðîâ Ìåëëåðà è äèïîëüíîãî ìîìåí-
òà. Ïîñëåäíèå ìîãóò áûòü è íåäèàãîíàëüíûìè, ÷òî 
îòâå÷àåò íàëè÷èþ èíòåðôåðåíöèè êâàíòîâûõ ñî-
ñòîÿíèé. Â îòñóòñòâèå èíòåðôåðåíöèè ýòà ÷àñòü 
ìîæåò áûòü îöåíåíà ñ ïîìîùüþ ïðîñòîé ôîðìóëû.  
 Â òåîðèè êðûëüåâ ëèíèé êâàíòîâàÿ ÷àñòü âû-
ðàæåíèÿ äëÿ êîýôôèöèåíòà ïîãëîùåíèÿ îáúÿâëÿåò-
ñÿ ïàðàìåòðîì Demp, êîòîðûé íàõîäèòñÿ èç ñðàâíå-
íèÿ ðàññ÷èòàííîãî è èçìåðåííîãî êîýôôèöèåíòîâ 
ïîãëîùåíèÿ. Ñðàâíåíèå îöåíåííûõ Dcalc  è ïîëó-
÷åííûõ èç ýêñïåðèìåíòà ïàðàìåòðîâ Demp ïîçâîëÿåò 
îöåíèòü ðîëü èíòåðôåðåíöèè äëÿ êîíêðåòíûõ ìî-
ëåêóë â îïðåäåëåííûõ ñïåêòðàëüíûõ äèàïàçîíàõ.  
Â ñëó÷àå ïîëîñû 4,3 ìêì ÑÎ2 ñðàâíèâàåìûå ïàðà-
ìåòðû D îêàçûâàþòñÿ áëèçêèìè ïî âåëè÷èíå, ÷òî 
ãîâîðèò î íåñóùåñòâåííîé ðîëè èíòåðôåðåíöèè. 
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S.D. Tvorogov, O.B. Rodimova, L.I. Nesmelova. On the role of spectral line mixing in CO2 line 
wings. 

Within the framework of the line wing theory, the line shape parameters related to the intermolecular in-
teraction potential are obtained from the comparison between the calculated and measured absorption coeffi-
cients. At the same time, the relations for the quantities which are considered as parameters in the line wing 
theory can be obtained from the general expression for the absorption coefficient in terms of the Möller opera-
tors taking into account the line mixing effect. These relations have a simple form in the case of absence of the 
line mixing and can be easily evaluated. Their comparison with the values obtained from the fitting of the ex-
perimental data on the absorption coefficient, which implicitly include the line mixing, is indicative of the ines-
sential role of the line mixing in the case of the 4.3 µm CO2 band considered in the paper. 


