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Â ïðåäïîëîæåíèè äâóìåðíîãî ëîãàðèôìè÷åñêè-íîðìàëüíîãî ðàñïðåäåëåíèÿ èíòåíñèâíîñòåé îïòè÷åñêîé 
âîëíû â òóðáóëåíòíîé àòìîñôåðå ðàññìàòðèâàåòñÿ ïëîòíîñòü âåðîÿòíîñòåé ôëóêòóàöèé ðàçíîñòè èíòåíñèâíî-
ñòåé. Ïîêàçûâàåòñÿ õîðîøåå ñîâïàäåíèå ïîëó÷åííûõ èç òàêîé ìîäåëè ðåçóëüòàòîâ ñ ýêñïåðèìåíòàëüíûìè 
äàííûìè, ñîîòâåòñòâóþùèìè ñëàáûì ôëóêòóàöèÿì èíòåíñèâíîñòè. 

 
 

Ïðè èçìåðåíèè óãëîâûõ êîîðäèíàò îáúåêòîâ â óñëîâèÿõ òóðáóëåíòíîé àòìîñôåðû îïòèêî-
ýëåêòðîííûì ìîíîèìïóëüñèâíûì ìåòîäîì [1] âîçíèêàåò âîïðîñ î âåëè÷èíå îøèáîê èçìåðåíèé. Àòìî-
ñôåðíàÿ ñîñòàâëÿþùàÿ îøèáîê èçìåðåíèé èññëåäîâàíà â ðàâíîñèãíàëüíîì íàïðàâëåíèè [2, 3] äëÿ 
ïåëåíãàöèîííîé õàðàêòåðèñòèêè u1 âèäà 
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ãäå I1, I2 — ìãíîâåííûå çíà÷åíèÿ ñèãíàëîâ; 1 ,I  2I — èõ ñðåäíèå çíà÷åíèÿ. 
Áîëåå ïîëíîé õàðàêòåðèñòèêîé îøèáêè ÿâëÿåòñÿ ïëîòíîñòü âåðîÿòíîñòåé ôëóêòóàöèé ïåëåíãàöè-

îííîé õàðàêòåðèñòèêè Ð(u1). Èñêîìóþ ïëîòíîñòü ìîæíî ïîëó÷èòü, åñëè èçâåñòíà äâóìåðíàÿ ïëîò-
íîñòü âåðîÿòíîñòåé ôëóêòóàöèé èíòåíñèâíîñòåé Ð(I1, I2). Èñõîäÿ èç èìåþùèõñÿ òåîðåòè÷åñêèõ è 
ýêñïåðèìåíòàëüíûõ [4] ðåçóëüòàòîâ, çàäàäèì ïëîòíîñòü âåðîÿòíîñòåé ôëóêòóàöèé èíòåíñèâíîñòè 
P(I1, I2) â âèäå äâóìåðíîãî ëîãàðèôìè÷åñêè-íîðìàëüíîãî ðàñïðåäåëåíèÿ: 
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ãäå 1,2, 1,2, R — ïàðàìåòðû ñîîòâåòñòâóþùåãî äâóìåðíîãî íîðìàëüíîãî ðàñïðåäåëåíèÿ. 

Èñõîäÿ èç âûðàæåíèÿ (1), ïðåäñòàâèì ïëîòíîñòü âåðîÿòíîñòåé ðàçíîñòè èíòåíñèâíîñòåé u = I1—I2 â 
âèäå 
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Ìîæíî ïîêàçàòü, ÷òî â ðàâíîñèãíàëüíîì íàïðàâëåíèè, êîãäà 1 = 2, 1 = 2, Ð(u) ñòàíîâèòñÿ ÷åòíîé 
ôóíêöèåé. 

Äëÿ ñðàâíåíèÿ ïîëó÷åííîãî ðàñïðåäåëåíèÿ (2) ñ ýêñïåðèìåíòàëüíûìè äàííûìè áûëè èñïîëüçî-
âàíû ðåçóëüòàòû èçìåðåíèé ñòàòèñòè÷åñêèõ õàðàêòåðèñòèê ôëóêòóàöèé èíòåíñèâíîñòåé I1, I2 äâóõ 
ïó÷êîâ, ôîðìèðóþùèõ ðàâíîñèãíàëüíîå íàïðàâëåíèå â òóðáóëåíòíîé àòìîñôåðå [5]. Â ýêñïåðèìåíòå 
èçìåðÿëèñü îòíîñèòåëüíûå äèñïåðñèè ôëóêòóàöèé èíòåíñèâíîñòåé 
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êîýôôèöèåíò âçàèìíîé êîððåëÿöèè 
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è îöåíèâàëàñü ãèñòîãðàììà çíà÷åíèé. 
Íà ðèñ. 1, à, á ïðèâåäåíî ñðàâíåíèå ýêñïåðèìåíòàëüíûõ äàííûõ, îáîçíà÷åííûõ òî÷êàìè, ñ ïîëó-

÷åííûì ðàñïðåäåëåíèåì (2), ïðåäñòàâëåííûì ñïëîøíîé ëèíèåé äëÿ óçêîãî êîëëèìèðîâàííîãî ïó÷êà, 
äëÿ êîòîðîãî èìååò ìåñòî êàê ïîëîæèòåëüíàÿ, òàê è çíà÷èìàÿ îòðèöàòåëüíàÿ êîððåëÿöèÿ ôëóêòóàöèé 
èíòåíñèâíîñòè [5]. 
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Ðèñ. 1 
 

Ïðè ïðîâåäåíèè ñðàâíåíèÿ ïðåäïîëàãàëîñü, ÷òî ìåæäó èçìåðÿåìûìè õàðàêòåðèñòèêàìè 1,2, r è ïà-
ðàìåòðàìè äâóìåðíîãî íîðìàëüíîãî ðàñïðåäåëåíèÿ 1,2, R â ðàâíîñèãíàëüíîì íàïðàâëåíèè 1 2 ,I I  

1 = 2 ñóùåñòâóþò ñâÿçè, õàðàêòåðíûå äëÿ äâóìåðíîãî ëîãàðèôìè÷åñêè íîðìàëüíîãî ðàñïðåäåëåíèÿ 
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Äëÿ íàïðàâëåííûõ ñôåðè÷åñêèõ âîëí, ôîðìèðóþùèõ ðàâíîñèãíàëüíîå íàïðàâëåíèå â òóðáóëåíò-
íîé àòìîñôåðå, õàðàêòåðíû âûñîêèå çíà÷åíèÿ êîýôôèöèåíòà âçàèìíîé êîððåëÿöèè r, äàííûå äëÿ 
êîòîðûõ ïðèâåäåíû íà ðèñ. 2. Êàê âèäíî èç ïðåäñòàâëåííûõ ðåçóëüòàòîâ, â îáîèõ ñëó÷àÿõ íàáëþäà-
åòñÿ ñîâïàäåíèå ìîäåëüíûõ (2) è ýêñïåðèìåíòàëüíûõ äàííûõ. Ñëåäóåò òàêæå îòìåòèòü, ÷òî ðàñïðåäå-
ëåíèå (2) èìååò çàìåòíî áîëüøåå ìîäàëüíîå çíà÷åíèå, ÷åì íîðìàëüíîå, êîòîðîå äëÿ òåõ æå çíà÷åíèé 
äèñïåðñèè ðàçíîñòè 2

n  ïðåäñòàâëåíî íà ðèñóíêàõ ïóíêòèðíûìè ëèíèÿìè. 
 

 
 

Ðèñ. 2 
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Òàêèì îáðàçîì, ýêñïåðèìåíòàëüíûå ðåçóëüòàòû ïî ïëîòíîñòè âåðîÿòíîñòåé ðàçíîñòè èíòåíñèâíî-
ñòåé ñîãëàñóþòñÿ ñ ìîäåëüþ äâóìåðíîãî ëîãàðèôìè÷åñêîãî ðàñïðåäåëåíèÿ èíòåíñèâíîñòåé ïðè ñëàáûõ 
ôëóêòóàöèÿõ. 
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G . Y a .  P a t r u s h e v . Probability Density for Fluctuations of Optical Beams Intensity Difference in the 
Turbulent Atmosphere. 
 

Based on the use of two-dimensional lognormal distribution function for the intensity of an optical wave in the 
turbulent atmosphere probability density of fluctuations of the intensity difference is considered. It is shown that the 
results obtained using this model are in a good agreement with the experimental data corresponding to conditions of 
weak intensity fluctuations. 


