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Ðàññìîòðåíî âëèÿíèå ñïåêòðà èçëó÷åíèÿ èñòî÷íèêà íà òî÷íîñòü èçìåðåíèÿ óãëà ïðèõîäà îïòè÷åñêîé 
âîëíû è ïîãðåøíîñòè îöåíêè óñðåäíåííîãî ïî òðàññå ñòðóêòóðíîãî ïàðàìåòðà ôëóêòóàöèé ïîêàçàòåëÿ ïðå-
ëîìëåíèÿ. Áûëè ðàññìîòðåíû äâå ïðè÷èíû, êîòîðûå ìîãóò îáóñëîâëèâàòü çàâèñèìîñòü äèñïåðñèè ôëóêòóà-
öèé óãëà ïðèõîäà âîëíû: ïåðâàÿ ñâÿçàíà ñ òåì, ÷òî â ïðèáëèæåíèè ìåòîäà ïëàâíûõ âîçìóùåíèé ôëóêòóàöèè 
ôàçû çàâèñÿò îò äëèíû âîëíû, à âòîðàÿ ñâÿçàíà ñ çàâèñèìîñòüþ ïîêàçàòåëÿ ïðåëîìëåíèÿ, ñëåäîâàòåëüíî,  
è åå ôëóêòóàöèé îò äëèíû âîëíû èçëó÷åíèÿ. Ïîëó÷åíû ñòðîãèå ôîðìóëû ó÷åòà âëèÿíèÿ ñïåêòðà èçëó÷åíèÿ 
èñòî÷íèêà íà ïîãðåøíîñòü èçìåðåíèé äèñïåðñèè ôëóêòóàöèé óãëîâ ïðèõîäà, à îïîñðåäîâàííî íà ïîãðåø-
íîñòü îöåíêè óñðåäíåííîãî ïî òðàññå ñòðóêòóðíîãî ïàðàìåòðà ïîêàçàòåëÿ ïðåëîìëåíèÿ. Ìîæíî êîíñòàòèðî-
âàòü, ÷òî äëÿ áîëüøèíñòâà èñòî÷íèêîâ èçëó÷åíèÿ (äàæå íå ìîíîõðîìàòè÷åñêèõ) âëèÿíèåì ñïåêòðàëüíîãî 
ñîñòàâà ìîæíî ïðåíåáðå÷ü. 

 
Èçìåðåíèÿ ôëóêòóàöèé îïòè÷åñêèõ âîëí óæå 

äàâíî óñïåøíî èñïîëüçóþòñÿ äëÿ îïðåäåëåíèÿ óðîâ-
íÿ òóðáóëåíòíîñòè àòìîñôåðû [1]. Âìåñòå ñ òåì îñòà-
åòñÿ íåäîñòàòî÷íî âûÿñíåííûì âàæíûé âîïðîñ âëèÿ-
íèÿ ñïåêòðà èñòî÷íèêà íà òî÷íîñòü òàêèõ èçìåðåíèé. 
Â äàííîé ñòàòüå ðàññìîòðåíî âëèÿíèå ñïåêòðà èçëó-
÷åíèÿ èñòî÷íèêà íà òî÷íîñòü èçìåðåíèÿ óãëà ïðèõî-
äà îïòè÷åñêîé âîëíû è ïîãðåøíîñòè îöåíêè óñðåä-
íåííîãî ïî òðàññå ñòðóêòóðíîãî ïàðàìåòðà ôëóêòóà-
öèé ïîêàçàòåëÿ ïðåëîìëåíèÿ Ñ

n

2. Ïðîàíàëèçèðîâàíû 
äâà ôàêòîðà, îáóñëîâëèâàþùèå çàâèñèìîñòü äèñïåð-
ñèè ôëóêòóàöèé óãëà ïðèõîäà âîëíû: ïåðâûé ñâÿçàí 
ñ òåì, ÷òî â ïðèáëèæåíèè ìåòîäà ïëàâíûõ âîçìóùå-
íèé ôëóêòóàöèè ýéêîíàëà (îòíîøåíèÿ ôàçû ê âîë-
íîâîìó ÷èñëó èçëó÷åíèÿ) çàâèñÿò îò äëèíû âîëíû, 
à âòîðîé ñâÿçàí ñ çàâèñèìîñòüþ ïîêàçàòåëÿ ïðåëîì-
ëåíèÿ, ñëåäîâàòåëüíî, è åå ôëóêòóàöèé îò äëèíû 

âîëíû èçëó÷åíèÿ. Ðàññìîòðèì ïîñëåäîâàòåëüíî âêëàä 
â îøèáêó îöåíèâàíèÿ ñòðóêòóðíîãî ïàðàìåòðà òóð-
áóëåíòíîñòè èç îïòè÷åñêèõ èçìåðåíèé ýòèõ ôàêòîðîâ. 
 

 

Âëèÿíèå äèôðàêöèîííûõ  
ïàðàìåòðîâ îïòè÷åñêèõ ïó÷êîâ 

 
Êàê ïðåäåëüíûå ñëó÷àè ìû èñïîëüçóåì ïëîñêóþ 

è ñôåðè÷åñêóþ èñõîäíûå âîëíû. Ìîæíî ïîêàçàòü, 
÷òî â ïðèáëèæåíèè ìåòîäà ïëàâíûõ âîçìóùåíèé äëÿ 
âåùåñòâåííîãî ïàðàìåòðà γ (γ = x/L – ñôåðè÷åñêàÿ, 
γ = 1 – ïëîñêàÿ âîëíû) âàðèàöèè ýéêîíàëà âûðàæà-
þòñÿ [1] ñëåäóþùåé ôîðìóëîé: 
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ãäå 
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ïîêàçàòåëÿ ïðåëîìëåíèÿ n1(r), êîòîðàÿ äàåòñÿ ôîð-
ìóëîé 
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Ðàññ÷èòàåì íàêëîí âîëíîâîãî ôðîíòà â ïðèáëè-

æåíèè ìåòîäà ïëàâíûõ âîçìóùåíèé [1]: 
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Çäåñü W(ρ) – ôóíêöèÿ âõîäíîãî çðà÷êà ïðèåìíèêà, 
äëÿ ïðîñòîòû ðàñ÷åòîâ ìû ïðèìåíèëè ãàóññîâó àï-
ïðîêñèìàöèþ âèäà 

 2 2( ) exp( / ).W dρ = −ρ  

Ïåðåéäåì ê ðàñ÷åòó äèñïåðñèè äðîæàíèÿ óãëà 
ïðèõîäà ϕ äëÿ ñôåðè÷åñêîé è ïëîñêîé îïòè÷åñêèõ 
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âîëí ïðè ðàñïðîñòðàíåíèè â òóðáóëåíòíîé àòìî-
ñôåðå. Â ïðèáëèæåíèè ìåòîäà ïëàâíûõ âîçìóùå-
íèé ïîëó÷àåì 

 2

1 1 2 2

0 0

< > ( ) ( )

x x

d dϕ = ξ γ ξ ξ γ ξ ×∫ ∫  

 
*

2 2 2

2 2 1 1

1 1 2 2 1 2

– ( )
< ( , ) ( , )> exp

4

d
d n d n

⎡ ⎤κ γ ξ
× ξ ξ ×⎢ ⎥

⎣ ⎦
∫∫ κ κ κ κ  

 
2 2 2 2

2 2 1 1 1– ( ) ( – ) ( )
exp cos

4 2

d x

k

⎡ ⎤ ⎡ ⎤κ γ ξ κ ξ γ ξ
× ×⎢ ⎥ ⎢ ⎥

⎣ ⎦ ⎣ ⎦
 

 
2

2 2( – ) ( )
cos ,

2

x

k

⎡ ⎤κ ξ γ ξ
× ⎢ ⎥

⎣ ⎦
 (3) 

ãäå óãëîâûå ñêîáêè <…> îáîçíà÷àþò óñðåäíåíèå ïî 
àíñàìáëþ ðåàëèçàöèé òóðáóëåíòíîé ñðåäû. 

Äëÿ ïðîâåäåíèÿ âû÷èñëåíèé ïðèìåíèì ñâîéñòâà 
ñïåêòðàëüíîãî ðàçëîæåíèÿ 
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Çäåñü δ(ξ1 – ξ2) – äåëüòà-ôóíêöèÿ Äèðàêà. 
Äàëåå èñïîëüçóåì ðàçëîæåíèå â ðÿä Òåéëîðà äëÿ 

êîñèíóñíîãî ÷ëåíà â ïîäûíòåãðàëüíîì âûðàæåíèè (6) 
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Äëÿ ðàñ÷åòà èíòåãðàëà â (6) íåîáõîäèìî âû÷èñëèòü 
ñëåäóþùèå äâà èíòåãðàëà: 
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Ñóììèðóÿ äâà ïîñëåäíèõ èíòåãðàëà, ïîëó÷àåì äëÿ 
äèñïåðñèè äðîæàíèÿ 
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Àíàëèç ôîðìóëû (7) ïîêàçûâàåò, ÷òî ïðè ðàñ-
÷åòàõ â ïðèáëèæåíèè ìåòîäà ïëàâíûõ âîçìóùåíèé 
(ïî ñðàâíåíèþ ñ ðàñ÷åòàìè â ïðèáëèæåíèè ãåîìåò-
ðè÷åñêîé îïòèêè) èìååò ìåñòî çàâèñèìîñòü äèñïåð-
ñèè óãëà ïðèõîäà îïòè÷åñêîé âîëíû îò äëèíû ýòîé 
âîëíû. Ïîÿâëÿåòñÿ âòîðîé ÷ëåí, êîòîðûé äàåò ÿâ-
íóþ çàâèñèìîñòü èçìåðÿåìîé äèñïåðñèè îò äëèíû 
âîëíû. Ýòîò âòîðîé ÷ëåí èìååò ïîðÿäîê x2/k2d4 
ìàëîñòè ïî ñðàâíåíèþ ñ ïåðâûì ÷ëåíîì, ïðåäñòàâ-
ëÿþùèì ñîáîé îáðàòíóþ âåëè÷èíó îò âîëíîâîãî 
ïàðàìåòðà äëÿ ïðèåìíîé àïåðòóðû â êâàäðàòå. Çà-
ìåòèì, ÷òî òàêàÿ çàâèñèìîñòü äèñïåðñèè óãëà ïðè-
õîäà îò äëèíû âîëíû èçëó÷åíèÿ ñîõðàíÿåòñÿ êàê 
äëÿ ïëîñêîé, òàê è äëÿ ñôåðè÷åñêîé âîëí. 

Äàëåå ðàññìîòðèì ñëó÷àé îäíîðîäíîé òðàññû, 
ò.å. êîãäà Ñn

2(ξ) = Ñn

2(0). Ïðè ýòîì ôîðìóëà (7) äëÿ 
ñôåðè÷åñêîé âîëíû ïåðåïèøåòñÿ â âèäå 
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ãäå Ω = kd2/x – âîëíîâîé ïàðàìåòð äëÿ ïðèåìíîé 
àïåðòóðû. 

Ïîëó÷àåì, íà ïåðâûé âçãëÿä, äîâîëüíî ñèëü-
íóþ çàâèñèìîñòü äèñïåðñèè ôëóêòóàöèé óãëà ïðè-
õîäà ñôåðè÷åñêîé âîëíû îò äëèíû âîëíû èçëó÷å-
íèÿ. Äëÿ äâóõ ðàçëè÷íûõ äëèí âîëí (λ1, λ2) îòíî-
øåíèå äèñïåðñèé áóäåò ðàâíî 
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Íåòðóäíî ïîêàçàòü, ÷òî åñëè ïðèåìíàÿ àïåðòóðà 
â äèôðàêöèîííîì ñìûñëå ìàëà, ò.å. Ω = kd2/x < 1, 
èìååì ñèëüíóþ çàâèñèìîñòü îò äëèíû âîëíû, åñëè æå 
ïðèåìíèê âåëèê äëÿ äàííîé òðàññû, ò.å. Ω = kd2/x >> 1, 
òîãäà âòîðîé ÷ëåí, â êîòîðîì åñòü çàâèñèìîñòü îò 
äëèíû âîëíû λ, ìîæíî îòáðîñèòü ââèäó åãî ìàëîñòè. 
  Äëÿ èñõîäíîé ïëîñêîé âîëíû äèñïåðñèÿ ôëóê-
òóàöèé óãëà ïðèõîäà äàåòñÿ ñëåäóþùèì âûðàæåíèåì: 
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È äëÿ îäíîðîäíîé òðàññû 
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Ïîëó÷àåì, ÷òî äëÿ èñõîäíîé ïëîñêîé âîëíû 
çàâèñèìîñòü äèñïåðñèè ôëóêòóàöèé óãëîâ ïðèõîäà 
îò äëèíû âîëíû èçëó÷åíèÿ î÷åíü ñëàáàÿ. Äàæå äëÿ 
ìàëûõ âîëíîâûõ ÷èñåë ïðèåìíîé àïåðòóðû, ò.å. 
êîãäà Ω = kd2/x < 1, ìîæíî ïðåíåáðå÷ü çàâèñèìî-
ñòüþ äðîæàíèé îò äëèíû âîëíû. Ïî ñðàâíåíèþ ñî 
ñôåðè÷åñêîé âîëíîé çàâèñèìîñòü îò äëèíû âîëíû 
áîëåå ñëàáàÿ. 

Ñäåëàåì îöåíêó âëèÿíèÿ äëèíû âîëíû èçëó÷å-
íèÿ â ñòàíäàðòíîì ýêñïåðèìåíòå. Ïóñòü èñõîäíîå 
èçëó÷åíèå áóäåò áëèæå ê ðàñõîäÿùåéñÿ ñôåðè÷å-
ñêîé âîëíå, òàê êàê ðàçìåð èçëó÷àþùåé îáëàñòè à 
ïîðÿäêà 7 ìì, ïîýòîìó Ωèçë = kà2/x = 1, è ìû áó-
äåì èñïîëüçîâàòü ôîðìóëó (8), ïðè ýòîì ïîëó÷èì 
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< > 2 0,033 (0) [1 0,175 ].

6 8
n

d C x
− −

⎛ ⎞ϕ = π Γ − Ω⎜ ⎟
⎝ ⎠

 

  (12) 

Íàïðèìåð, äëÿ äëèíû âîëíû èçëó÷åíèÿ âèäè-
ìîãî äèàïàçîíà 0,6 ìêì, äëèíû òðàññû õ = 500 ì  
è èñïîëüçóåìîãî ðàçìåðà ïðèåìíîé àïåðòóðû 40 ìì 
âîëíîâîé ïàðàìåòð äëÿ ïðèåìíîé àïåðòóðû îêàçû-
âàåòñÿ ðàâíûì Ωïð = kd2/x = 32, ò.å. ìû èìååì  
â ôîðìóëå (12) âåëè÷èíó, ñòîÿùóþ â êâàäðàòíûõ 
ñêîáêàõ […] = (1 – 0,00017), ò.å. ïðàêòè÷åñêè ðàâ-
íóþ 1. Òàêèì îáðàçîì, çàâèñèìîñòü äèñïåðñèè óã-
ëîâ ïðèõîäà îò äëèíû âîëíû (ñ òî÷êè çðåíèÿ äè-
ôðàêöèîííûõ ïàðàìåòðîâ èçëó÷åíèÿ) ïðàêòè÷åñêè 
îòñóòñòâóåò è ðàñ÷åòû ñðåäíåãî çíà÷åíèÿ óðîâíÿ 
òóðáóëåíòíîñòè äëÿ îäíîðîäíîé òðàññû ìîæíî ïðî-
âîäèòü ïî ñëåäóþùåé ôîðìóëå: 

 7 6 1 32 2 2
ñô

1 3
< > 2 0,033 (0) .

6 8
n

d C x
−

⎛ ⎞ϕ = π Γ⎜ ⎟
⎝ ⎠

 (13) 

 

Âëèÿíèå çàâèñèìîñòè  
ïîêàçàòåëÿ ïðåëîìëåíèÿ àòìîñôåðû 

îò äëèíû âîëíû 
 
Ïðè èñïîëüçîâàíèè ôîðìóëû (13) íóæíî îöå-

íèòü âëèÿíèå äëèíû âîëíû, îáóñëîâëåííîé çàâèñè-
ìîñòüþ ñòðóêòóðíîãî ïàðàìåòðà Ñn

2(0) = f(λ) îò äëè-
íû âîëíû èçëó÷åíèÿ. 

Ðàññìîòðèì íåìîíîõðîìàòè÷åñêèé èñòî÷íèê èç-
ëó÷åíèÿ ñ ïîëîñîé äëèí âîëí â èíòåðâàëå (λ1, λ2). 
Ïðè ýòîì íàäî ðàññ÷èòàòü ñðåäíþþ ïðèâåäåííóþ 
âåëè÷èíó 

 
2 2

1 1

1

2 2
ñð( ) ( ) ( ) ,

n n
d K d K C C

−
λ λ

λ λ

⎡ ⎤
⎢ ⎥λ λ λ λ λ ≈
⎢ ⎥
⎣ ⎦
∫ ∫    (14) 

ãäå K(λ) – ñïåêòðàëüíàÿ ýíåðãåòè÷åñêàÿ ïëîòíîñòü 
èçëó÷åíèÿ èñòî÷íèêà; λ1, λ2 – êðàéíèå äëèíû âîëí 
â ñïåêòðå èñòî÷íèêà. 

Â ðåçóëüòàòå ïîëó÷àåì äëÿ ñëó÷àÿ, êîãäà èñ-
òî÷íèê îáåñïå÷èâàåò ðàâíîìåðíîå ñâå÷åíèå â èíòåð-
âàëå (λ1, λ2): 

 
2

1

2 2
2 1 ñð( )/( – ) .

n n
d C C

λ

λ

λ λ λ λ ≈∫    (15) 

Äëÿ ñëó÷àÿ ìîíîõðîìàòè÷åñêîãî èñòî÷íèêà 
K(λ) = δ(λ – λ0), ãäå λ0 – äëèíà âîëíû èçëó÷åíèÿ. 
  Äàëåå äëÿ ðàñ÷åòîâ ïðèìåíèì ôîðìóëó, îïè-
ñûâàþùóþ çàâèñèìîñòü ïîêàçàòåëÿ ïðåëîìëåíèÿ  
(è åãî ôëóêòóàöèé) îò äëèíû âîëíû. Ìîæíî ïîêà-
çàòü [1], ÷òî äëÿ äëèí âîëí â äèàïàçîíå îò 0,2 äî 
20 ìêì ìîæíî èñïîëüçîâàòü ñëåäóþùóþ ôîðìóëó 
äëÿ èíäåêñà ðåôðàêöèè: 

  6

â.ï2

77,6 0,584
( –1) 10 – 0,06 .

P P
N n P

T T
λ λ= ⋅ = +

λ
  (16) 

Çäåñü Ð – äàâëåíèå, ìáàð; Ò – òåìïåðàòóðà, Ê; λ – 

äëèíà âîëíû, ìêì; Ðâ.ï – äàâëåíèå âîäÿíûõ ïàðîâ. 
Äëÿ äëèííûõ âîëí ïðè äàâëåíèè Ð = 1013 ìáàð, 
Ò = 288 Ê ïîëó÷àåì Nλ→∞ = 77,6P/T = 273. Âûâå-
äåì ÿâíóþ çàâèñèìîñòü èíäåêñà ðåôðàêöèè îò äëè-
íû âîëíû 

 
2

0,584
1 ,

77,6
N Nλ λ→∞

⎛ ⎞
= +⎜ ⎟

λ⎝ ⎠
   (17) 

â èòîãå 
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   (18) 

Â ðåçóëüòàòå çíà÷åíèÿ ñòðóêòóðíîé õàðàêòåðè-
ñòèêè äëÿ ïðîèçâîëüíîé äëèíû âîëíû â îïòè÷åñêîì 
äèàïàçîíå äëèí âîëí îïðåäåëÿþòñÿ ñîîòíîøåíèåì 
âèäà (17). Ðàñ÷åòû ïîêàçûâàþò, ÷òî âû÷èñëåíèÿ ïî 
ôîðìóëå (14) äàþò ñëåäóþùåå âûðàæåíèå: 
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2 1 ñð 2 1( )/ / –

n n
d C C

λ

λ

λ λ λ − λ = λ λ ×∫  

   
2
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ñð 1 2(1 0,0075 ) (1 0,015/ ).

n
d C

λ

−

λ

× λ + λ ≈ + λ λ∫  (19) 

Òàêèì îáðàçîì, îòêëîíåíèå îò çíà÷åíèÿ äëÿ ìî-
íîõðîìàòè÷åñêîé çàâèñèìîñòè, ÷òî ñîîòâåòñòâóåò ôîð- 
ìóëå (14), ïðèâîäèò ê ôîðìóëå (19), â èòîãå ìàêñè-
ìàëüíàÿ îøèáêà ìîæåò ñîñòàâèòü íå áîëåå 5%. 

Ðàññìîòðèì ñëåäóþùèé ïðèìåð. Âîçüìåì äâå 
äëèíû âîëíû: 0,5 è 0,6 ìêì. Åñëè ðàññ÷èòàòü âåëè-
÷èíó, ñòîÿùóþ â êðóãëûõ ñêîáêàõ âûðàæåíèÿ (17), 
õàðàêòåðèçóþùóþ îòëè÷èå îò ìîíîõðîìàòè÷åñêîãî 
èñòî÷íèêà, ïîëó÷àåì äëÿ 0,5 ìêì – (…) = (1 + 
+ 0,0075/0,25)2

 = 1 + 0,06, òîãäà êàê äëÿ 0,6 ìêì 
èìååì (…) = (1 + 0,0075/0,36)2 = 1 + 0,042, ðàçëè÷èå  

íà óðîâíå 1,8%. Òàêèì ðàçëè÷èåì ìîæíî ïðåíåáðå÷ü. 
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Âûâîäû 

 

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé áûëè 
ïîëó÷åíû ñòðîãèå ôîðìóëû ó÷åòà âëèÿíèÿ ñïåêòðà 
èçëó÷åíèÿ èñòî÷íèêà íà ïîãðåøíîñòü èçìåðåíèé äèñ-
ïåðñèè ôëóêòóàöèé óãëîâ ïðèõîäà, à îïîñðåäîâàí-
íî – íà ïîãðåøíîñòü îöåíêè óñðåäíåííîãî ïî òðàññå 
ñòðóêòóðíîãî ïàðàìåòðà ïîêàçàòåëÿ ïðåëîìëåíèÿ. 
Ìîæíî êîíñòàòèðîâàòü, ÷òî äëÿ áîëüøèíñòâà èñ-
òî÷íèêîâ èçëó÷åíèÿ (äàæå íå ìîíîõðîìàòè÷åñêèõ) 
âëèÿíèåì ñïåêòðàëüíîãî ñîñòàâà ìîæíî ïðåíåáðå÷ü. 
  Ñ òî÷êè çðåíèÿ ýíåðãåòèêè íàèáîëåå ýôôåêòèâ-
íûì ñëåäóåò ñ÷èòàòü ïðèìåíåíèå øèðîêîãî êîëëè-
ìèðîâàííîãî ïó÷êà. Ýíåðãåòèêà èñòî÷íèêà òåñíî ñâÿ- 
 

çàíà ñ âîçìîæíîñòüþ ïîëó÷åíèÿ èçîáðàæåíèÿ îò-
äåëüíîãî êàäðà ñ äîñòàòî÷íî êîðîòêîé ýêñïîçèöèåé, 
ò.å. ñ îáåñïå÷åíèåì ðàáîòû ïðèåìíîãî óñòðîéñòâà  
ñ âûñîêîé ÷àñòîòîé ðåãèñòðàöèè ïîñëåäîâàòåëüíî-
ñòè êàäðîâ èçîáðàæåíèÿ îïòè÷åñêîãî ïó÷êà. 

Ïðàâèëüíàÿ îöåíêà ïàðàìåòðîâ àòìîñôåðíîé 
òóðáóëåíòíîñòè èç îïòè÷åñêèõ èçìåðåíèé îáåñïå÷è-
âàåòñÿ òîëüêî â òîì ñëó÷àå, êîãäà ïðåîáëàäàþùåå 
íàïðàâëåíèå âåòðà áóäåò ïåðïåíäèêóëÿðíî íàïðàâ-
ëåíèþ ðàñïðîñòðàíåíèÿ îïòè÷åñêîãî èçëó÷åíèÿ íà 
èçìåðèòåëüíîé òðàññå. 
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V.P. Lukin. Influence of the spectrum of radiation of the source on the accuracy of the optical measu- 
rements of turbulences. 

The considered influence of the spectrum of the radiation of the source on accuracy of the measurements  
of the fluctuation of the optical wave angles of arrival and accuracy of the estimation averaged on path the 
structure parameter the index of the atmospheric refraction. Two reasons were considered, which can produce 
dependency to variance fluctuation of the optical wave of angles of arrival: the first is connected with that in 
approach the smooth perturbation method the formulas for phase fluctuations hang from wavelength, but the 
second is connected with dependency of the index refraction, consequently, and its fluctuations from wave-
length of the radiation. Strict formulas of the account of the influence of the spectrum of the radiation of the 
source are received on accuracy of the measurements to fluctuation of angles of arrival of the optical wave, but 
is mediated on accuracy of the estimation averaged on path of the structure parameter of the index of the  
refraction. Possible establish that for majority radiations (not even monochromatic) by influence of the spectral 
composition possible to neglect. 

 


