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Ïðîâåäåíî èññëåäîâàíèå çàâèñèìîñòè äèñïåðñèè ôëóêòóàöèé èçëó÷åíèÿ îò óãëà ïîëÿ çðåíèÿ ïðèåìíè-
êà γ äëÿ øèðîêîãî êîëëèìèðîâàííîãî è ðàñõîäÿùåãîñÿ ïó÷êîâ â ñíåãîïàäàõ. Óñòàíîâëåíî, ÷òî ïðè èçìåíå-
íèè γ îò 0,9 ⋅ 10–3

 äî 0,6 ðàä èçìåðåííàÿ äèñïåðñèÿ íå çàâèñèò îò óãëà ïîëÿ çðåíèÿ ïðèåìíèêà. 

 

Ðàíåå áûëî ïðîâåäåíî èññëåäîâàíèå çàâèñèìîñòè 
ñðåäíåãî ñèãíàëà ôëóêòóàöèé ëàçåðíîãî èçëó÷åíèÿ 
â ñíåãîïàäàõ [1]. Ýòà õàðàêòåðèñòèêà ïðè óâåëè÷å-
íèè óãëà ïîëÿ çðåíèÿ ïðèåìíèêà îò 0,8 ⋅ 10–3  

äî 4,4 ⋅ 10–3 ðàä ðàñòåò, à çàòåì íàñûùàåòñÿ. Ñðåä-
íåå çíà÷åíèå ñèãíàëà â íàñûùåíèè óâåëè÷èâàåòñÿ  
ñ ðîñòîì ìåòåîðîëîãè÷åñêîé äàëüíîñòè âèäèìîñòè. 

Äèñïåðñèÿ ôëóêòóàöèé èçëó÷åíèÿ ëàçåðíîãî 
ïó÷êà îïèñûâàåòñÿ âûðàæåíèåì 

 σ2 = <(U – <U>)2>/<U>2, 

ãäå U – ñèãíàë íà âûõîäå ôîòîïðèåìíèêà; ñèìâîë 
< > îçíà÷àåò âðåìåííîå óñðåäíåíèå.  

Ýêñïåðèìåíò ïðîâîäèëñÿ íà òðàññå äëèíîé 
L = 130 ì. Â êà÷åñòâå èñòî÷íèêà èçëó÷åíèÿ èñïîëü-
çîâàëñÿ Hå–Ne-ëàçåð (ËÃÍ-215), λ = 0,63 ìêì. 
Èçìåðåíèÿ âûïîëíåíû â øèðîêîì êîëëèìèðîâàí-
íîì ïó÷êå (âèçóàëüíî îïðåäåëÿåìûé äèàìåòð ïó÷êà 
d0 ≈ 8 ñì) è â ðàñõîäÿùåìñÿ ïó÷êå (d0 ≈ 4 ìì)  
ñ óãëîì ðàñõîäèìîñòè 10–3 ðàä. Ïðèåìíèê äèàìåò-
ðîì 0,1 ìì óñòàíàâëèâàëñÿ íà îïòè÷åñêîé îñè ïó÷-
êà. Óãîë ïîëÿ çðåíèÿ ïðèåìíèêà èçìåíÿëñÿ äèñ-
êðåòíî. Äëÿ ýòîãî äèàôðàãìû óñòàíàâëèâàëèñü íà 
âõîäå áëåíäû. Äëÿ ïîëó÷åíèÿ áîëüøèõ óãëîâ ïîëÿ 
çðåíèÿ áëåíäà óêîðà÷èâàëàñü. Ïðè çàêðûòîì ëàçåðå 
êîìïåíñèðîâàëñÿ ôîí îò ïîñòîðîííèõ èñòî÷íèêîâ. 
Îí áûë çíà÷èòåëüíî ìåíüøå ðàáî÷åãî ñèãíàëà. Îò-
íîñèòåëüíàÿ ïîãðåøíîñòü èçìåðåíèÿ ïðè âàðèàöèÿõ 
äèñïåðñèè îò 0,01 äî 1,0, ïî íàøèì îöåíêàì, áûëà 
íå áîëåå 15%. 

Íà ðèñóíêå ïðèâåäåíû ðåçóëüòàòû èçìåðåíèÿ 
çàâèñèìîñòè äèñïåðñèè îò ëîãàðèôìà óãëà ïîëÿ 
çðåíèÿ ïðèåìíèêà â øèðîêîì êîëëèìèðîâàííîì 
ïó÷êå. Âåðòèêàëüíûìè ëèíèÿìè ïîêàçàíû äèàïàçî-
íû èçìåíåíèÿ äèñïåðñèè. Âíóòðè èõ ïîêàçàíû 
ñðåäíèå çíà÷åíèÿ. Ðåçóëüòàòû èçìåðåíèé, àïïðîê-

ñèìèðóåìûå ïðÿìîé 1, ïîëó÷åíû ïðè îïòè÷åñêîé 
òîëùå τ ≈ 0,1 è ìàêñèìàëüíîì ðàçìåðå ÷àñòèö ñíå-
ãîïàäîâ Dm ≈ 1 ÷ 3 ìì; ïðÿìîé 2 – ïðè Dm ≈ 10 ìì, 
τ ≈ 0,2; ïðÿìîé 3 – â îòñóòñòâèå îñàäêîâ. Íà ïðÿ-
ìîé 1 çíà÷åíèÿ óãëîâ ïîëÿ çðåíèÿ ïðèåìíèêà áûëè 
ñìåùåíû âëåâî îòíîñèòåëüíî èçìåðåíèé â àòìîñôå-
ðå áåç îñàäêîâ è â ñëó÷àå õëîïüåâ. Ïðÿìûå 1–3 
ðàññ÷èòàíû ìåòîäîì íàèìåíüøèõ êâàäðàòîâ ïî 
ñðåäíèì çíà÷åíèÿì äèñïåðñèè. 
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Òàê êàê óãîë ïîëÿ çðåíèÿ ïðèåìíèêà â ñíåãî-
ïàäàõ âñåãäà áîëüøå äèôðàêöèîííîãî óãëà, òî â îáî-
èõ ïó÷êàõ â íàøèõ èçìåðåíèÿõ ìû íå óñòàíîâèëè 
âëèÿíèÿ óãëà ïîëÿ çðåíèÿ ïðèåìíèêà íà èçìåðåí-
íóþ äèñïåðñèþ. Ýòà çàâèñèìîñòü îòñóòñòâóåò è áåç 
îñàäêîâ. Âêëàä àýðîçîëüíîãî ðàññåÿíèÿ â ýòîì ñëó-
÷àå ìàë. 

Òàêèì îáðàçîì, ïðè èçìåíåíèè óãëà ïîëÿ çðå-
íèÿ ïðèåìíèêà îò 0,9 ⋅ 10–3

 äî 0,6 ðàä (τ ≤ 0,2) äèñ-
ïåðñèÿ ôëóêòóàöèé èçëó÷åíèÿ äëÿ øèðîêîãî êîë-
ëèìèðîâàííîãî è ðàñõîäÿùåãîñÿ ïó÷êîâ íå çàâèñèò 
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îò óãëà ïîëÿ çðåíèÿ ïðèåìíèêà â ñíåãîïàäàõ  
è â òóðáóëåíòíîé àòìîñôåðå (áåç îñàäêîâ). 
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N.A. Vostretsov, A.F. Zhukov. Experimental investigation of the influence of receiver's field of view 

on variance of laser beam fluctuations in snowfall (0.63 µµµµm). 
The dependence of the variance of beam fluctuations on the receiver's field of view has been studied for 

wide collimated and divergent beams in snowfalls. It has been found that as γ varies from 0.9 ⋅ 10–3 to 0.6 rad, 
the measured variance is independent of the receiver's field of view. 


