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Ñïåêòð ïîãëîùåíèÿ N2O èññëåäîâàí â îáëàñòè 9100—9500 ñì–1 íà âûñîêî÷óâñòâèòåëüíîì âíóòðèðåçîíàòîð-
íîì ëàçåðíîì ñïåêòðîìåòðå íà îñíîâå ëàçåðà íà ñòåêëå ñ íåîäèìîì ñ ïîðîãîâîé ÷óâñòâèòåëüíîñòüþ 10–8 ñì–1 è 
ñïåêòðàëüíûì ðàçðåøåíèåì 0,08 ñì–1. Çàðåãèñòðèðîâàíû äâå êîëåáàòåëüíî-âðàùàòåëüíûå ïîëîñû ñ öåíòðàìè 9219 
è 9295 ñì–1, îáóñëîâëåííûå ïåðåõîäàìè íà Ôåðìè-ðåçîíàíñíóþ ïîëèàäó 4002. Îïðåäåëåíû ñïåêòðîñêîïè÷åñêèå 
ïîñòîÿííûå âûñîêèõ êîëåáàòåëüíî-âðàùàòåëüíûõ ñîñòîÿíèé çàêèñè àçîòà. 

 
 

Çàêèñü àçîòà ÿâëÿåòñÿ îäíîé èç ìàëûõ ïðèìåñåé àòìîñôåðû, ïîýòîìó èññëåäîâàíèå åå ñïåêòðà ïî-
ãëîùåíèÿ íåîáõîäèìî äëÿ ðåøåíèÿ ðàçëè÷íûõ àòìîñôåðíî-îïòè÷åñêèõ çàäà÷. Ñïåêòðû ïîãëîùåíèÿ íå-
ñèììåòðè÷íîé ëèíåéíîé ìîëåêóëû N2O ïîäðîáíî èçó÷åíû â èíôðàêðàñíîé îáëàñòè ñïåêòðà. Â áàíêå 
ñïåêòðàëüíûõ äàííûõ [1] ïðèâåäåíû öåíòðû ïîëîñ è èõ èíòåíñèâíîñòè, âðàùàòåëüíûå ïîñòîÿííûå êîëå-
áàòåëüíûõ ñîñòîÿíèé, ïîçâîëÿþùèå ñ ïîãðåøíîñòüþ ìåíåå 0,01 ñì–1 âîññòàíàâëèâàòü ýíåðãåòè÷åñêóþ 
ñòðóêòóðó N2O â îáëàñòè 580—5000 ñì–1. Íà Ôóðüå-ñïåêòðîìåòðå âûñîêîãî ðàçðåøåíèÿ 5 ⋅ 10–3 ñì–1 
ïðîâåäåíû èññëåäîâàíèÿ çàêèñè àçîòà â îáëàñòè 1800—8000 ñì–1, ãäå çàðåãèñòðèðîâàíû 51 ïîëîñà îñíîâ-
íîãî èçîòîïà 14N2

16O [2], à òàêæå 233 ïîëîñû èçîòîïîâ 15N2
16O, 14N2

18O, 14N15N16O, 15N14N16O [3, 4] è 
ïðîâåäåí àíàëèç âðàùàòåëüíîé ñòðóêòóðû ïîëîñ. 

Äëÿ îïðåäåëåíèÿ ñèëîâîãî ïîëÿ ìîëåêóëû îñîáåííî âàæíî ïîëó÷åíèå ñïåêòðîñêîïè÷åñêèõ ïîñòî-
ÿííûõ êîëåáàòåëüíûõ ñîñòîÿíèé â îáëàñòè âûñîêèõ ÷àñòîò, îäíàêî èññëåäîâàíèÿ çàêèñè àçîòà â ôîòî-
ãðàôè÷åñêîé îáëàñòè 8000—12000 ñì–1 ïðîâåäåíû òîëüêî â 1950 ã. íà äèôðàêöèîííîì ñïåêòðîãðàôå ñ 
ðàçðåøåíèåì 0,1 ñì–1 è äëèíîé ïóòè ëó÷à â êþâåòå 4500 ì [5]. Â íàñòîÿùåé ðàáîòå ñïåêòð ïîãëîùå-
íèÿ N2O çàðåãèñòðèðîâàí â îáëàñòè 9100—9500 ñì–1 íà âûñîêî÷óâñòâèòåëüíîì âíóòðèðåçîíàòîðíîì 
(BP) ëàçåðíîì ñïåêòðîìåòðå. 
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Ïîëîæåíèÿ öåíòðîâ ëèíèé ïîãëîùåíèÿ N2O, ñì–1 

 

 
 



 Êðàòêèå ñîîáùåíèÿ 1007 

Ïîäðîáíîå îïèñàíèå ÂÐ-ñïåêòðîìåòðà ïðèâåäåíî â ðàáîòå [6]. Ïîðîãîâàÿ ÷óâñòâèòåëüíîñòü ñïåê-
òðîìåòðà ê ïîãëîùåíèþ ñîñòàâëÿëà 10–8 ñì–1, ñïåêòðàëüíîå ðàçðåøåíèå — 0,08 ñì–1. 

Çàêèñü àçîòà ïîëó÷åíà ïðè íàãðåâàíèè â âàêóóìå äî òåìïåðàòóðû 200°Ñ àçîòíîêèñëîãî àììîíèÿ: 
 

NH4NO3 → N2O + 2 H2O. 
 

Îñóøêà ãàçà íå ïðîèçâîäèëàñü, è èññëåäóåìûé ãàç ñîäåðæàë âîäÿíîé ïàð, ëèíèè ïîãëîùåíèÿ 
Í2O èñïîëüçîâàëèñü â êà÷åñòâå ðåïåðíûõ, îòíîñèòåëüíî êîòîðûõ ïðîèçâîäèëèñü èçìåðåíèÿ ïîëîæå-
íèé öåíòðîâ ëèíèé N2O ñ ïîãðåøíîñòüþ 0,03 ñì–1. Â ñïåêòðå çàêèñè àçîòà (Ð = 200 òîðð) çàðåãèñò-
ðèðîâàíà ïàðàëëåëüíàÿ ïîëîñà 4ν1 + ν3 ñ öåíòðîì ν0 = 9295 ñì–1, ïîëîæåíèÿ öåíòðîâ ëèíèé êîòîðîé 
èçìåðåíû ñ áîëåå âûñîêîé òî÷íîñòüþ, ÷åì â ðàáîòå [5]. Êðîìå òîãî, çàðåãèñòðèðîâàíà ðàíåå íå íà-
áëþäàâøàÿñÿ ïîëîñà ñ öåíòðîì ν0 = 9219 ñì–1, òàê æå êàê è ïîëîñà 9295 ñì–1, îáóñëîâëåííàÿ ïåðåõî-
äîì íà Ôåðìè-ðåçîíàíñíóþ ïîëèàäó (4002). Çíà÷åíèÿ öåíòðîâ ëèíèé ïîëîñ ïðèâåäåíû â òàáë. 1. 

Îïðåäåëåíèå âðàùàòåëüíûõ ïîñòîÿííûõ ïîëîñ ïðîâîäèëîñü ñ ïîìîùüþ ìåòîäà êîìáèíàöèîííûõ 
ðàçíîñòåé. Íàéäåííûå êîìáèíàöèîííûå ðàçíîñòè äëÿ íèæíèõ ñîñòîÿíèé Δ2F(J) = R(J—1)—Ð(J+1) 
õîðîøî ñîãëàñóþòñÿ ñ êîìáèíàöèîííûìè ðàçíîñòÿìè ñîñòîÿíèÿ 000 [1], ñëåäîâàòåëüíî, çàðåãèñòðèðî-
âàííûå ïîëîñû 9219 ñì–1 è 9295 ñì–1 îïðåäåëÿþòñÿ ïåðåõîäàìè ñ îñíîâíîãî ñîñòîÿíèÿ. Öåíòðû èçìå-
ðåííûõ ïîëîñ õîðîøî ñîâïàäàþò ñ ðàññ÷èòàííûìè J.L. Teffo (÷àñòíîå ñîîáùåíèå) çíà÷åíèÿìè ýíåð-
ãèè óðîâíåé ïîëèàäû (9218,7 ñì–1 è 9296,1 ñì–1 ñîîòâåòñòâåííî). 

Ñïåêòðîñêîïè÷åñêèå ïîñòîÿííûå âåðõíèõ êîëåáàòåëüíûõ ñîñòîÿíèé áûëè îïðåäåëåíû ñ ïîìîùüþ 
êîìáèíàöèîííûõ ñóìì 
 

 
 

ãäå ν0 — öåíòð ïîëîñû; J — âðàùàòåëüíîå êâàíòîâîå ÷èñëî; Â″, D″, Â′, D′ — âðàùàòåëüíûå ïîñòîÿí-
íûå íèæíåãî è âåðõíåãî êîëåáàòåëüíûõ ñîñòîÿíèé ñîîòâåòñòâåííî. Â òàáë. 2 ïðèâåäåíû ñïåêòðîñêî-
ïè÷åñêèå ïîñòîÿííûå çàðåãèñòðèðîâàííûõ ïîëîñ è èõ äîâåðèòåëüíûå èíòåðâàëû, ïîëó÷åííûå ìåòîäîì 
íàèìåíüøèõ êâàäðàòîâ, çíà÷åíèÿ Â″, D″ âçÿòû èç [1]. 
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Ñïåêòðîñêîïè÷åñêèå ïîñòîÿííûå N2Î, ñì–1 

 

 
 

Ïîëó÷åííàÿ èíôîðìàöèÿ ïîçâîëèò óòî÷íèòü ñèëîâîå ïîëå ìîëåêóëû è, ñëåäîâàòåëüíî, óëó÷øèòü 
òî÷íîñòü ðàñ÷åòà ïîãëîùåíèÿ çàêèñè àçîòà â îáëàñòè âûñîêèõ ÷àñòîò. 
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G . À .  V a n d ó s h å v a ,  L . N .  S i n i t s a . Absorption Spectrum of Nitrous Oxide in the Region Near 1 µm. 
 
The absorption spectrum of N2O molecules in the region 9100 to 9500 cm–1 was investigated using a highly sensi-

tive intracavity Nd-glass laser spectrometer. The threshold sensitivity of the spectrometer is 10–8 cm–1 and the resolu-
tion of 0,08cm–1. Two vibration-rotational bands centered at 9219 cm–1 and 9295 cm–1 were recorded. These bands are 
due to the transitions to the Fermi-resonance polyad 4002. Spectroscopic constants of high vibration-rotational states 
of the nitrous oxide molecule were determined. 


