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(57) Ðåôåðàò:
Èçîáðåòåíèå îòíîñèòñ  ê îïòîýëåêòðîíèêå è

èíòåðôåðîìåòðèè, ïðåäíàçíà÷åíî äë  èçìåðåíè 
ïðîñòðàíñòâåííîãî ðàñïðåäåëåíè  èíòåíñèâíîñòè
ñâåòà â èíòåðôåðåíöèîííîì ïîëå, îáðàçîâàííîì
âñòðå÷íûìè ñâåòîâûìè ïîòîêàìè. Êâàäðàòóðíîå
ôîòîïðèåìíîå óñòðîéñòâî ñîäåðæèò
ôîòîïðèåìíèê, êîòîðûé âêëþ÷àåò ÷åòûðå
èíòåðôåðåíöèîííî ÷óâñòâèòåëüíûõ
ôîòîýëåêòðè÷åñêèõ ýëåìåíòà, äâà èç êîòîðûõ
 âë þòñ  îïîðíûìè, à ðàçíîñòü îïòè÷åñêèõ
ðàññòî íèé îò ïåðâîãî ôîòîýëåêòðè÷åñêîãî
ýëåìåíòà äî ïëîñêîñòè, ïåðïåíäèêóë ðíîé
èçìåð åìîìó ñâåòîâîìó ïîòîêó è îãðàíè÷èâàþùåé
îïòè÷åñêè äàëüíþþ äë  ïåðâîãî
ôîòîýëåêòðè÷åñêîãî ýëåìåíòà ïîâåðõíîñòü
ôîòîïðèåìíèêà, è îò i-ãî ôîòîýëåêòðè÷åñêîãî

ýëåìåíòà äî ýòîé ïëîñêîñòè âû÷èñë åòñ  ïî
ïðåäëîæåííîé ôîðìóëå, ïðè ýòîì ñèãíàëû ñ
íå÷åòíûõ ôîòîýëåêòðè÷åñêèõ ýëåìåíòîâ
ôîòîïðèåìíèêà ïîäàþòñ  íà ñîîòâåòñòâóþùèå
âõîäû ïåðâîãî äèôôåðåíöèàëüíîãî óñèëèòåë , à
ñèãíàëû ñ ÷åòíûõ ôîòîýëåêòðè÷åñêèõ ýëåìåíòîâ
ôîòîïðèåìíèêà - íà ñîîòâåòñòâóþùèå âõîäû
âòîðîãî äèôôåðåíöèàëüíîãî óñèëèòåë .
Èçîáðåòåíèå îáåñïå÷èâàåò óâåëè÷åíèå îòíîøåíè 
ñèãíàë/øóì êâàäðàòóðíîãî ôîòîïðèåìíèêà,
ñíèæåíèå ïîìåõè, âûçâàííîé ïîñòî ííîé
ñîñòàâë þùåé ñâåòîâîãî ïîòîêà (íå
èíòåðôåðåíöèîííîé ñîñòàâë þùåé), ñíèæåíèå
ïîìåõè, âûçâàííîé èíòåðôåðåíöèîííîé
ñîñòàâë þùåé ñâåòîâîãî ïîòîêà íà äëèíàõ âîëí,
îòëè÷íûõ îò äëèíû âîëíû ðåãèñòðèðóåìîãî
èçëó÷åíè . 5 èë.
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(54) QUADRATURE PHOTO-RECEIVING DEVICE

(57) Abstract: 
FIELD: physics.
SUBSTANCE: invention is related to

optoelectronics and interferometry and intended
for measurement of spatial distribution of light
intensity in interference field formed by counter
luminous fluxes. Quadrature photo-receiving
device contains photodetector including four
interferentially sensitive photoelectric element,
two of which are reference ones. Difference of
optical distances from the first photoelectric
element to the plane that is perpendicular to
measured luminous flux and that limits optically
distant surface of photodetector for the first
photoelectric element and from i-photoelectric
element to this plane is calculated from the
proposed formula, signals from odd photoelectric
elements of photodetector being supplied to
appropriate inlets of the first differential
amplifier, and signals from even photoelectric
elements of photodetector to appropriate inlets
of the second differential amplifier.

EFFECT: increase in ratio signal/noise of
quadrature photodetector, reduction of

interference caused by permanent component of
luminous flux (rather than by interferential
component), reduction of interference caused by
interferential component of luminous flux on
lengths of waves that are different from length
of registered radiation wave.

5 dwg
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RU 2 335 034 C1

Èçîáðåòåíèå îòíîñèòñ  ê îïòîýëåêòðîíèêå è èíòåðôåðîìåòðèè, ïðåäíàçíà÷åíî äë 
èçìåðåíè  ïðîñòðàíñòâåííîãî ðàñïðåäåëåíè  èíòåíñèâíîñòè ñâåòà â èíòåðôåðåíöèîííîì
ïîëå, îáðàçîâàííîì âñòðå÷íûìè ñâåòîâûìè âîëíàìè.

Èçâåñòåí ôîòîïðèåìíèê [RU 2243615]. Îäíàêî èçâåñòíûé ôîòîïðèåìíèê îáëàäàåò
ñëåäóþùèìè íåäîñòàòêàìè: â ýòîì ôîòîïðèåìíèêå íåâîçìîæíà ðåãèñòðàöè  êâàäðàòóðíûõ
ñèãíàëîâ â èíòåðôåðåíöèîííîì ïîëå, îáðàçîâàííîì âñòðå÷íûìè ñâåòîâûìè ïîòîêàìè.

Èçâåñòíî êâàäðàòóðíîå ôîòîïðèåìíîå óñòðîéñòâî [US 4443107], ñîäåðæàùåå
ôîòîïðèåìíèê, âêëþ÷àþùèé òðè äåòåêòîðà, äâà èç êîòîðûõ - èíòåðôåðåíöèîííî-
÷óâñòâèòåëüíûå ôîòîýëåêòðè÷åñêèå ýëåìåíòû, à òðåòèé - îïîðíûé, äâà
äèôôåðåíöèàëüíûõ óñèëèòåë , íà îäèí âõîä êàæäîãî èç êîòîðûõ ïîäàåòñ  ñèãíàë ñ
îïîðíîãî äåòåêòîðà ôîòîïðèåìíèêà, à íà êàæäûé âòîðîé âõîä óñèëèòåëåé ïîäàåòñ  ñèãíàë
ñ ñîîòâåòñòâóþùåãî èíòåðôåðåíöèîííî-÷óâñòâèòåëüíîãî ýëåìåíòà ôîòîïðèåìíèêà [US
4443107 - Ôèã.7].

Ýòî óñòðîéñòâî  âë åòñ  ïðîòîòèïîì èçîáðåòåíè .
Îäíàêî â ýòîì óñòðîéñòâå èìåþòñ  ñëåäóþùèå íåäîñòàòêè:
à) ïðè âû÷èòàíèè ñèãíàëîâ èíòåðôåðåíöèîííî-÷óâñòâèòåëüíîãî ôîòîýëåìåíòà è

îïîðíîãî äåòåêòîðà ïðîèñõîäèò ñíèæåíèå îòíîøåíè  ñèãíàë/øóì. Îïîðíûé äåòåêòîð
ñëóæèò äë  êîìïåíñàöèè ïîñòî ííîãî «òåìíîâîãî» òîêà. Ñëåäîâàòåëüíî, îí èìååò
«òåìíîâîé» òîê, ðàâíûé «òåìíîâîìó» òîêó èíòåðôåðåíöèîííî-÷óâñòâèòåëüíîãî
ôîòîýëåìåíòà. «Òåìíîâîé» òîê  âë åòñ  îñíîâíûì èñòî÷íèêîì øóìà ëþáîãî äåòåêòîðà. Íà
âûõîäå äèôôåðåíöèàëüíîãî óñèëèòåë  îòíîøåíèå ñèãíàë/øóì óìåíüøàåòñ , ïîñêîëüêó
òåïëîâûå øóìû èíòåðôåðåíöèîííî-÷óâñòâèòåëüíîãî ôîòîýëåìåíòà è îïîðíîãî äåòåêòîðà
 âë þòñ  ñëàáî êîððåëèðîâàííûìè è íå âû÷èòàþòñ , à ñóììèðóþòñ , à ñèãíàë çà ñ÷åò
îïîðíîãî äåòåêòîðà íå äîáàâë åòñ , ïîñêîëüêó îí âîîáùå íå ðåãèñòðèðóåò ñâåò.

á) ïîñêîëüêó äåòåêòîð íå ðåãèñòðèðóåò ñâåò, òî íå ïðîèñõîäèò êîìïåíñàöèè ïîìåõè,
âûçâàííîé ïîñòî ííîé ñîñòàâë þùåé ñâåòîâîãî ïîòîêà (íå èíòåðôåðåíöèîííîé
ñîñòàâë þùåé).

â) ôîòîïðèåìíèê íå îáëàäàåò ñåëåêòèâíîñòüþ ïî äëèíå âîëíû ê èíòåðôåðåíöèîííîìó
ñâåòîâîìó ñèãíàëó.

Òåõíè÷åñêèì ðåçóëüòàòîì èçîáðåòåíè   âë åòñ  óâåëè÷åíèå îòíîøåíè  ñèãíàë/øóì
êâàäðàòóðíîãî ôîòîïðèåìíèêà, ñíèæåíèå ïîìåõè, âûçâàííîé ïîñòî ííîé ñîñòàâë þùåé
ñâåòîâîãî ïîòîêà (íå èíòåðôåðåíöèîííîé ñîñòàâë þùåé), ñíèæåíèå ïîìåõè, âûçâàííîé
èíòåðôåðåíöèîííîé ñîñòàâë þùåé ñâåòîâîãî ïîòîêà íà äëèíàõ âîëí, íå êðàòíûõ äëèíå
âîëíû ðåãèñòðèðóåìîãî èçëó÷åíè .

Òåõíè÷åñêèé ðåçóëüòàò äîñòèãàåòñ  òåì, ÷òî â êâàäðàòóðíîì ôîòîïðèåìíîì óñòðîéñòâå,
ñîäåðæàùåì ôîòîïðèåìíèê, âêëþ÷àþùèé òðè äåòåêòîðà, äâà èç êîòîðûõ -
èíòåðôåðåíöèîííî-÷óâñòâèòåëüíûå ôîòîýëåêòðè÷åñêèå ýëåìåíòû, à òðåòèé - îïîðíûé, äâà
äèôôåðåíöèàëüíûõ óñèëèòåë , íà îäèí âõîä êàæäîãî èç êîòîðûõ ïîäàåòñ  ñèãíàë ñ
îïîðíîãî äåòåêòîðà ôîòîïðèåìíèêà, à íà êàæäûé âòîðîé âõîä óñèëèòåëåé ïîäàåòñ  ñèãíàë
ñ ñîîòâåòñòâóþùåãî èíòåðôåðåíöèîííî-÷óâñòâèòåëüíîãî ýëåìåíòà ôîòîïðèåìíèêà, íîâûì
 âë åòñ  òî, ÷òî ôîòîïðèåìíèê ñîäåðæèò ÷åòûðå èíòåðôåðåíöèîííî ÷óâñòâèòåëüíûõ
ôîòîýëåêòðè÷åñêèõ ýëåìåíòà, äâà èç êîòîðûõ  âë þòñ  îïîðíûìè, à ðàçíîñòü îïòè÷åñêèõ
ðàññòî íèé îò ïåðâîãî ôîòîýëåêòðè÷åñêîãî ýëåìåíòà äî ïëîñêîñòè, ïåðïåíäèêóë ðíîé
èçìåð åìîìó ñâåòîâîìó ïîòîêó è îãðàíè÷èâàþùåé îïòè÷åñêè äàëüíþþ äë  ïåðâîãî
ôîòîýëåêòðè÷åñêîãî ýëåìåíòà ïîâåðõíîñòü ôîòîïðèåìíèêà, è îò i-ãî ôîòîýëåêòðè÷åñêîãî
ýëåìåíòà äî ýòîé ïëîñêîñòè ðàâíà

, ãäå

λ - äëèíà âîëíû ðåãèñòðèðóåìîãî èçëó÷åíè ;
i=2, 3, 4 - íîìåð ôîòîýëåêòðè÷åñêîãî ýëåìåíòà;
ki - ëþáûå öåëûå íåîòðèöàòåëüíûå ÷èñëà,
ïðè ýòîì ñèãíàëû ñ íå÷åòíûõ ôîòîýëåêòðè÷åñêèõ ýëåìåíòîâ ôîòîïðèåìíèêà ïîäàþòñ 

íà ñîîòâåòñòâóþùèå âõîäû ïåðâîãî äèôôåðåíöèàëüíîãî óñèëèòåë , à ñèãíàëû ñ ÷åòíûõ
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RU 2 335 034 C1

ôîòîýëåêòðè÷åñêèõ ýëåìåíòîâ ôîòîïðèåìíèêà íà ñîîòâåòñòâóþùèå âõîäû âòîðîãî
äèôôåðåíöèàëüíîãî óñèëèòåë .

Èçîáðåòåíèå ïî ñí åòñ  ÷åðòåæàìè, ãäå íà ôèã.1 ïðåäñòàâëåíà ñòðóêòóðíà  ñõåìà
êâàäðàòóðíîãî ôîòîïðèåìíîãî óñòðîéñòâà. Íà ôèã.2 ïðåäñòàâëåíà ôîòîãðàôè  âàêóóìíîãî
êâàäðàòóðíîãî ôîòîïðèåìíèêà, êîòîðûé  âë þòñ  ïðèìåðîì âûïîëíåíè  êâàäðàòóðíîãî
ôîòîïðèåìíèêà. Íà ôèã.3 èçîáðàæåí ýñêèçíûé ÷åðòåæ êàòîäíîãî îêíà ñ êàòîäàìè
âàêóóìíîãî êâàäðàòóðíîãî ôîòîïðèåìíèêà. Íà ôèã.4 èçîáðàæåí èíòåðôåðîìåòð, â ñîñòàâå
êîòîðîãî ðàáîòàåò âàêóóìíûé êâàäðàòóðíûé ôîòîïðèåìíèê. Íà ôèã.5 èçîáðàæåíû ãðàôèêè
çàâèñèìîñòåé íàïð æåíèé îò âðåìåíè, ïîëó÷åííûå ïðè ðàáîòå êâàäðàòóðíîãî
ôîòîïðèåìíèêà â ñîñòàâå èíòåðôåðîìåòðà.

Êâàäðàòóðíîå ôîòîïðèåìíîå óñòðîéñòâî ðàáîòàåò ñëåäóþùèì îáðàçîì.
Èíòåðôåðåíöèîííî-÷óâñòâèòåëüíûå ôîòîýëåêòðè÷åñêèå ýëåìåíòû 1, 2, 3, 4 ôîòîïðèåìíèêà
5 (ôèã.1) íàõîä òñ  â èíòåðôåðåíöèîííîì ïîëå, îáðàçîâàííîì âñòðå÷íûìè êîãåðåíòíûìè
ñâåòîâûìè ïîòîêàìè S1 è S2 ñ ïëîñêèìè âîëíîâûìè ôðîíòàìè, ïàðàëëåëüíûìè
ôîòî÷óâñòâèòåëüíûì ýëåìåíòàì. Ñâåòîâûì ïîòîêîì S1 ìîæåò  âë òüñ  ñâåòîâîé
ïîòîê S2, ïðîøåäøèé ÷åðåç ôîòîïðèåìíèê 5 è îòðàæåííûé îò ïëîñêîãî çåðêàëà.

Ïåðâûé ôîòîýëåêòðè÷åñêèé ýëåìåíò íàõîäèòñ  íà îïòè÷åñêîì ðàññòî íèè îò ïëîñêîñòè,
ïåðïåíäèêóë ðíîé èçìåð åìîìó ñâåòîâîìó ïîòîêó è îãðàíè÷èâàþùåé îïòè÷åñêè äàëüíþþ
äë  ïåðâîãî ôîòîýëåêòðè÷åñêîãî ýëåìåíòà ïîâåðõíîñòü ôîòîïðèåìíèêà, ðàâíîì l1opt, à
êàæäûé i-é ôîòîýëåêòðè÷åñêèé ýëåìåíò íàõîäèòñ  íà îïòè÷åñêîì ðàññòî íèè îò ýòîé
ïëîñêîñòè, ðàâíîì

.

Ñèãíàëû ñ íå÷åòíûõ ôîòîýëåêòðè÷åñêèõ ýëåìåíòîâ ïîñòóïàþò íà âõîäû
äèôôåðåíöèàëüíîãî óñèëèòåë  6, à ñ ÷åòíûõ - íà âõîäû äèôôåðåíöèàëüíîãî óñèëèòåë  7.

Âñòðå÷íûå ñâåòîâûå ïîòîêè S1 è S2 îáðàçóþò èíòåðôåðåíöèîííîå ïîëå, èíòåíñèâíîñòü
êîòîðîãî ìåí åòñ  âäîëü íàïðàâëåíè  ðàñïðîñòðàíåíè  ïî ñèíóñîèäàëüíîìó çàêîíó ñ
ïåðèîäîì, ðàâíîì λ/2.

Ïðè ðàâíîìåðíîì äâèæåíèè îòíîñèòåëüíî äðóã äðóãà, âäîëü íàïðàâëåíè 
ðàñïðîñòðàíåíè  ñâåòîâûõ ïîòîêîâ, ôîòîïðèåìíèêà è èíòåðôåðåíöèîííîãî ïîë , íà
âûõîäàõ ôîòîïðèåìíèêà ôîðìèðóþòñ  ÷åòûðå ñèíóñîèäàëüíûõ ñèãíàëà. Åñëè ïðèí òü
ôàçîâûé ñäâèã ñèãíàëà, îáðàçîâàííîãî ïåðâûì ôîòîýëåêòðè÷åñêèì ýëåìåíòîì, çà íóëåâîé,
òî îñòàâøèåñ  òðè ñèãíàëà ôîòîïðèåìíèêà èìåþò ôàçîâûé
ñäâèã ϕ2=2k1π+π/2, ϕ3=2k2π+π, ϕ4=2k3π+π+π/2.

Íà âûõîäàõ äèôôåðåíöèàëüíûõ óñèëèòåëåé 6 è 7 ôîðìèðóþòñ  ñèãíàëû Sϕ=0 è Sϕ=π/2
,

êîòîðûå èìåþò âçàèìíûé ôàçîâûé ñäâèã π/2. Íà âõîäû äèôôåðåíöèàëüíûõ óñèëèòåëåé
ïîñòóïàþò ñèãíàëû, â êîòîðûõ èíòåðôåðåíöèîííà  ñîñòàâë þùà  íà äëèíå âîëíû
ðåãèñòðèðóåìîãî èçëó÷åíè  íàõîäèòñ  â ïðîòèâîôàçå, ò.å. íà âûõîäå äèôôåðåíöèàëüíûõ
óñèëèòåëåé ïðèñóòñòâóåò ñèãíàë, â êîòîðîì èíòåðôåðåíöèîííà  ñîñòàâë þùà  íà äëèíå
âîëíû ðåãèñòðèðóåìîãî èçëó÷åíè  ñêëàäûâàåòñ , à ïîñòî ííûå ñîñòàâë þùèå,
îáðàçîâàííûå çà ñ÷åò íåèíòåðôåðåíöèîííîé ñîñòàâë þùåé (òåìíîâîé òîê, ïîäñâåòêà) -
âû÷èòàþòñ . Ïîñêîëüêó êàæäûé èíòåðôåðåíöèîííî-÷óâñòâèòåëüíûé ôîòîýëåêòðè÷åñêèé
ýëåìåíò äàåò âêëàä â ñèãíàë ïðîïîðöèîíàëüíî ñâîåìó ýôôåêòèâíîìó îáúåìó, ñíèæåíèå
îòíîøåíè  ñèãíàë/øóì íå ïðîèñõîäèò, ïî ñðàâíåíèþ ñ îòíîøåíèåì ñèãíàë/øóì,
ïîëó÷àåìîìó îò îäíîãî ôîòîýëåêòðè÷åñêîãî ýëåìåíòà óäâîåííîãî ýôôåêòèâíîãî îáúåìà.
[Alexander A. Ivanenko, Nick P.Shestakov, Anatoly M.Sysoev, Vasily F.Shabanov, "New
photodetector - meter of the correlation function of optical signals", Proceeding SCI-
2003, V.10, pp.124-129].

Îñëàáë þòñ  è èíòåðôåðåíöèîííà  ñîñòàâë þùà  íà äëèíàõ âîëí, îòëè÷íûõ îò äëèíû
âîëíû ðåãèñòðèðóåìîãî èçëó÷åíè , íà êîòîðûõ ðàçíîñòü ôàç ñèãíàëîâ íà âõîäàõ
äèôôåðåíöèàëüíûõ óñèëèòåëåé îòëè÷íà îò 180° [Alexander A. Ivanenko, Vasily F.
Shabanov, Anatoly M. Sysoev, Nikolay P. Shestakov, Interference sensitive selective
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photodetector. Proceedings of SPIE/Ukraine Volume 6, No.1-6, p.480-488, 2006.
(Current Research in Optics and Photonics: Selected Papers from the International
Conference on Advanced Optoelectronics & Lasers (2005))]. Ò.å. óäâîåíè  ñèãíàëîâ íà
ýòèõ äëèíàõ âîëí íå ïðîèñõîäèò, â îòëè÷èå îò ñèãíàëîâ, íà äëèíå âîëíû ðåãèñòðèðóåìîãî
èçëó÷åíè .

Íà ýòîì ïðèíöèïå áûë ðàçðàáîòàí âàêóóìíûé êâàäðàòóðíûé ôîòîïðèåìíèê ôèã.2 íà
âíåøíåì ôîòîýôôåêòå. Êàòîäíîå îêíî ôèã.3 ýòîãî ôîòîïðèåìíèêà ñîäåðæèò: 1, 2, 3, 4 -
ýëåêòðîäû ôîòîêàòîäîâ, 5, 6, 7, 8 - ôîòîêàòîäû, 9 - ñëîé MgF2 îïòè÷åñêîé òîëùèíîé λ/8,
10 - ñëîé MgF2 îïòè÷åñêîé òîëùèíîé λ/4, 11 - ñëîé MgF2 îïòè÷åñêîé òîëùèíîé 3λ/8.

Âàêóóìíûé êâàäðàòóðíûé ôîòîïðèåìíèê èñïûòûâàëñ  â èíòåðôåðîìåòðå ôèã.4. Ëó÷
ãåëèé-íåîíîâîãî ëàçåðà 1 ïðîõîäèò ÷åðåç âàêóóìíûé êâàäðàòóðíûé ôîòîïðèåìíèê 2,
ïîïàäàåò íà çåðêàëî 3, çàêðåïëåííîå íà ïüåçîýëåìåíòå 4, à çàòåì îòðàæàåòñ  è âíîâü
ïðîõîäèò ÷åðåç ôîòîïðèåìíèê 2. Ìåæäó çåðêàëîì è ëàçåðîì îáðàçóåòñ  ñòî ÷à  ñâåòîâà 
âîëíà ñ ñèíóñîèäàëüíûì ðàñïðåäåëåíèåì èíòåíñèâíîñòè âäîëü ðàñïðîñòðàíåíè  ëó÷åé.

Íà ôèã.5 èçîáðàæåíû ãðàôèêè çàâèñèìîñòåé íàïð æåíèé îò âðåìåíè, ïîëó÷åííûå íà
ýòîé óñòàíîâêå. Öèôðîé 1 îáîçíà÷åíà çàâèñèìîñòü íàïð æåíè  íà ïüåçîýëåìåíòå îò
âðåìåíè, êîòîðà  èìååò òðåóãîëüíóþ ôîðìó. Çàâèñèìîñòè 2-5 ñèãíàëîâ íà âõîäàõ
äèôôåðåíöèàëüíûõ óñèëèòåëåé èìåþò ïðèìåðíî â 2 ðàçà ìåíüøóþ àìïëèòóäó, ÷åì
êâàäðàòóðíûå ñèãíàëû 6, 7 íà âûõîäàõ äèôôåðåíöèàëüíûõ óñèëèòåëåé.

Êâàäðàòóðíîå ôîòîïðèåìíîå óñòðîéñòâî ïîçâîë åò âûïîëí òü èçìåðåíè  ïåðåìåùåíè 
ñ ó÷åòîì íàïðàâëåíè  äâèæåíè , ñ âûñîêèì ðàçðåøåíèåì. Óñòðîéñòâî ïðåäíàçíà÷åíî äë 
èíòåðôåðîìåòðîâ ñî âñòðå÷íûì íàïðàâëåíèåì ëó÷åé â îáëàñòè ðåãèñòðàöèè.

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå INTAS Ref. ¹04-80-6791.

Ôîðìóëà èçîáðåòåíè 
Êâàäðàòóðíîå ôîòîïðèåìíîå óñòðîéñòâî, ñîäåðæàùåå ôîòîïðèåìíèê, âêëþ÷àþùèé òðè

äåòåêòîðà, äâà èç êîòîðûõ - èíòåðôåðåíöèîííî-÷óâñòâèòåëüíûå ôîòîýëåêòðè÷åñêèå
ýëåìåíòû, à òðåòèé îïîðíûé, äâà äèôôåðåíöèàëüíûõ óñèëèòåë , íà îäèí âõîä êàæäîãî èç
êîòîðûõ ïîäàåòñ  ñèãíàë ñ îïîðíîãî äåòåêòîðà ôîòîïðèåìíèêà, à íà êàæäûé âòîðîé âõîä
óñèëèòåëåé ïîäàåòñ  ñèãíàë ñ ñîîòâåòñòâóþùåãî èíòåðôåðåíöèîííî-÷óâñòâèòåëüíîãî
ýëåìåíòà ôîòîïðèåìíèêà, îòëè÷àþùååñ  òåì, ÷òî ôîòîïðèåìíèê ñîäåðæèò ÷åòûðå
èíòåðôåðåíöèîííî-÷óâñòâèòåëüíûõ ôîòîýëåêòðè÷åñêèõ ýëåìåíòà, äâà èç êîòîðûõ  âë þòñ 
îïîðíûìè, à ðàçíîñòü îïòè÷åñêèõ ðàññòî íèé îò ïåðâîãî ôîòîýëåêòðè÷åñêîãî ýëåìåíòà äî
ïëîñêîñòè, ïåðïåíäèêóë ðíîé èçìåð åìîìó ñâåòîâîìó ïîòîêó è îãðàíè÷èâàþùåé îïòè÷åñêè
äàëüíþþ äë  ïåðâîãî ôîòîýëåêòðè÷åñêîãî ýëåìåíòà ïîâåðõíîñòü ôîòîïðèåìíèêà è îò i-ãî
ôîòîýëåêòðè÷åñêîãî ýëåìåíòà äî ýòîé ïëîñêîñòè, ðàâíà

,

ãäå λ - äëèíà âîëíû ðåãèñòðèðóåìîãî èçëó÷åíè ;
i=2, 3, 4 - íîìåð ôîòîýëåêòðè÷åñêîãî ýëåìåíòà;
ki - ëþáûå öåëûå íåîòðèöàòåëüíûå ÷èñëà, ïðè ýòîì ñèãíàëû ñ íå÷åòíûõ

ôîòîýëåêòðè÷åñêèõ ýëåìåíòîâ ôîòîïðèåìíèêà ïîäàþòñ  íà ñîîòâåòñòâóþùèå âõîäû
ïåðâîãî äèôôåðåíöèàëüíîãî óñèëèòåë , à ñèãíàëû ñ ÷åòíûõ ôîòîýëåêòðè÷åñêèõ ýëåìåíòîâ
ôîòîïðèåìíèêà íà ñîîòâåòñòâóþùèå âõîäû âòîðîãî äèôôåðåíöèàëüíîãî óñèëèòåë .
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