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Â ðîáîò³ çàïðîïîíîâàíî ³ åêñïåðèìåíòàëüíî äîñë³äæåíî êîðåëÿö³éíèé ìåòîä
ôîðìóâàííÿ ñêëàäíèõ ðîçïîä³ë³â åíåðã³¿ ëàçåðíîãî âèïðîì³íþâàííÿ â ïåâí³é ïëîùèí³.
Ìåòîä ïîëÿãàº ó ïîñë³äîâíîìó ïðîõîäæåíí³ ëàçåðíîãî ïó÷êà êð³çü äâà ìîäóëÿòîðà
ç äîâîë³ ïðîñòèìè ôàçîâèìè ðåëüºôàìè.

Êëþ÷îâ³ ñëîâà: ïîëå äèôðàêö³¿, ïðîñòîðîâ³ êîðåëÿö³éí³ ôóíêö³¿, ôîðìóâàííÿ
ëàçåðíèõ ïó÷ê³â, êîðåëÿòîð.
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Äëÿ ïåðåòâîðåííÿ ðîçïîä³ëó åíåðã³¿ ëàçåðíîãî âèïðîì³íþâàííÿ â äåÿêèõ
ïðàêòè÷íèõ çàäà÷àõ � íàïðèêëàä, ïðè ö³ëåñïðÿìîâàíîìó íàãð³âàíí³ á³îëîã³÷íèõ çðàçê³â,
ïðè ìàí³ïóëþâàíí³ ìàëèìè ÷àñòèíêàìè â îïòè÷íîìó ï³íöåò³, çàçâè÷àé âèêîðèñòîâóþòü
ñêëàäí³ äèôðàêö³éí³ åëåìåíòè [1]. Çàâäÿêè íèì ëàçåðíå âèïðîì³íþâàííÿ çì³íþº
àìïë³òóäó ³ ôàçó ïîëÿ ïî ïåðåð³çó ïó÷êà ³ óòâîðþºòüñÿ âæå íîâèé, ïîòð³áíèé ðîçïîä³ë
åíåðã³¿. Àëå ïðè íåîáõ³äíîñò³ ôîðìóâàííÿ ñêëàäíèõ êîíô³ãóðàö³é åíåðã³¿, ñòðóêòóðà
äèôðàêö³éíèõ åëåìåíò³â óñêëàäíþºòüñÿ, ³ âîíè íå çàâæäè ìîæóòü áóòè ðåàë³çîâàí³.

Çàçíà÷åí³ òðóäíîù³ ñïðîùóþòüñÿ, ÿêùî ëàçåðíèé ïó÷îê ï³ääàºòüñÿ ä³¿ íå
îäíîãî, à ïîñë³äîâíî äâîõ ïåðåòâîðþâà÷³â � äâîõ ð³çíèõ ôàçîâèõ åëåìåíò³â [2]. Â
ðîáîò³ ðîçãëÿäàºòüñÿ âèïàäîê, êîëè îäèí ç íèõ ÿâëÿº ñîáîþ ôàçîâó ñòðóêòóðó, â
ïðîñòîðîâîìó ðîçïîä³ë³ ÿêî¿ çàêîäîâàíèé ïîòð³áíèé ðîçïîä³ë åíåðã³¿. Äðóãèé ôàçîâèé
åëåìåíò, ùå á³ëüø ïðîñòî¿ ñòðóêòóðè, çàáåçïå÷óº äåêîäóâàííÿ öüîãî ðîçïîä³ëó åíåðã³¿.

Îïòè÷íà ñõåìà, ùî ðåàë³çóº çàïðîïîíîâàíèé ìåòîä, ôàêòè÷íî ÿâëÿº ñîáîþ ñõåìó
êîðåëÿòîðà ïîë³â â³ä äâîõ äèôðàêö³éíèõ åëåìåíò³â. Ïðè ¿õ ç³ñòàâëåíí³ êîðåëÿòîð
ñôîðìóº ðåçóëüòóþ÷å ïîëå ç íàïåðåä çàäàíèì äâîâèì³ðíèì ðîçïîä³ëîì ³íòåíñèâíîñò³.

ßê ïîêàçàíî íà Ðèñ.1, ëàçåðíèé ïó÷îê ðîçøèðþºòüñÿ òåëåñêîïîì T ³
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Ðèñ.1. Îïòè÷íà ñõåìà êîðåëÿòîðà
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ïðîñòî¿ (íàâ³òü á³íàðíî¿) ôàçîâî¿ ñòðóêòóðè. Ïðàêòè÷íî îäíàêîâ³ ðîçïîä³ëè åíåðã³¿
ìîæíà îòðèìàòè çà äîïîìîãîþ áàãàòüîõ ³ñòîòíî ð³çíèõ ìîäóëÿòîð³â.
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Ôîðìèðîâàíèå ñëîæíûõ ðàçäåëåíèé ëàçåðíîé åíåðãèè ïðè êðîñ-
êîðåëÿöèîííîì âçàèìîäåéñòâèè äâóõ äèôðàêöèîííûõ ïîëåé

Â ðàáîòå ïðåäëîæåí è ýêñïåðèìåíòàëüíî èññëåäîâàí êîððåëÿöèîííûé ìåòîä
ôîðìèðîâàíèÿ ñëîæíûõ ðàñïðåäåëåíèé ýíåðãèè ëàçåðíîãî èçëó÷åíèÿ â íåêîòîðîé
ïëîñêîñòè. Ìåòîä çàêëþ÷àåòñÿ â ïîñëåäîâàòåëüíîì ïðîõîæäåíèè ëàçåðíîãî ïó÷êà
ñêâîçü äâà ìîäóëÿòîðà ñ äîñòàòî÷íî ïðîñòûìè ôàçîâûìè ðåëüåôàìè.
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Forming of complex laser energy distributions under
cross-correlation interaction of two diffraction fields

The article offers the correlation method for forming of complex laser energy
distribution in some plane. The method lies in forming of the necessary final
configuration of laser beam by means of two stage diffraction � a simple first-stage
diffraction field is then diffracted on another simple diffraction element. Thus the
resulting field can be described as a product of two functions. The Fourier transform
of this field is defined by spatial cross-correlation function of phase structures of
modulators used for forming the two diffraction fields.

Proposed method gives an opportunity to use relatively simple diffraction elements
in optical scheme. In this work a transparency with coded dot in it acts as a first
modulator. It looks similar to Fresnel-zone plate. Another transparency corresponds to
generator of energy distribution on a target. Correlation interaction of diffraction
fields formed by such modulators results in field with required complex energy
distribution.

Practically useful feature of described method is a possibility to use computer-
controlled phase transparencies in optical scheme and to perform dynamic
transformation of obtained laser field.

Key words: diffraction field, spatial correlation function, laser beam forming,
correlator.
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