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Èçâåñòíî ïðèìåíåíèå ìåòîäà èîííî-ëó÷åâîé îá-
ðàáîòêè â òåõíîëîãèè èçãîòîâëåíèÿ ðåøåòîê-ïîëÿ-
ðèçàòîðîâ äëÿ óëüòðàôèîëåòîâîé îáëàñòè ñïåêòðà
[1]. Â ýòîì ñëó÷àå â êà÷åñòâå ìàñîê äëÿ ïîëó÷åíèÿ
ðåãóëÿðíûõ ñòðóêòóð (îäíîìåðíûõ ðåøåòîê) èç ìå-
òàëëè÷åñêèõ ïðîâîäíèêîâ ñëóæèëè ãîëîãðàììíûå
äèôðàêöèîííûå ðåøåòêè, ñîçäàííûå ïóòåì ýêñïî-
íèðîâàíèÿ è îáðàáîòêè ôîòîðåçèñòèâíûõ ñëîåâ, íà-
íåñåííûõ íà ïðîçðà÷íóþ â íåîáõîäèìîé ñïåêòðàëü-
íîé îáëàñòè ïîäëîæêó.

Íàìè ìåòîä èîííîëó÷åâîé îáðàáîòêè áûë ïðè-
ìåíåí ïðè èçãîòîâëåíèè ðåøåòîê-ïîëÿðèçàòîðîâ íà
îñíîâå íàðåçíûõ äèôðàêöèîííûõ ðåøåòîê. Ïî ñî-
âîêóïíîñòè ñâîèõ ñâîéñòâ íàðåçíûå äèôðàêöèîí-
íûå ðåøåòêè îáëàäàþò ðÿäîì ïðåèìóùåñòâ ïåðåä
ãîëîãðàììíûìè. Ïàðàìåòðû ïðîôèëÿ øòðèõîâ ëåã-
êî âàðüèðóþòñÿ â øèðîêèõ ïðåäåëàõ, ãðàíè øòðè-
õîâ èìåþò ãëàäêóþ ïîâåðõíîñòü ñ ðîâíûìè êðàÿ-
ìè, ÷òî ñîçäàåò áëàãîïðèÿòíûå óñëîâèÿ äëÿ íàíåñå-
íèÿ ïîêðûòèÿ è îáðàçîâàíèÿ ëèíåéíûõ ïðîâîäíèêîâ
ðåøåòîê-ïîëÿðèçàòîðîâ íóæíîé ôîðìû. Ýòî áûëî
ïîêàçàíî íà ïðèìåðàõ èçãîòîâëåíèÿ ðåøåòîê-ïîëÿ-
ðèçàòîðîâ íà ðåïëèêàõ íàðåçíûõ ðåøåòîê èç ïîëè-
ìåðîâ (îðãñòåêëî, ôòîðîïëàñò-32Ë, ïîëèýòèëåí), à
òàêæå íà äîñòàòî÷íî ïëàñòè÷íûõ êðèñòàëëàõ (ôòî-
ðèñòûé êàëüöèé, ôòîðèñòûé áàðèé, áåñêèñëîðîäíûå
ñòåêëà) [2–4]. Ïîëÿðèçàöèîííûå õàðàêòåðèñòèêè òà-
êèõ ðåøåòîê-ïîëÿðèçàòîðîâ âûøå õàðàêòåðèñòèê
àíàëîãîâ, èçãîòîâëåííûõ íà îñíîâå ãîëîãðàììíûõ
äèôðàêöèîííûõ ðåøåòîê. Äëÿ íèõ ãðàíèöà ïîëÿðè-
çàöèîííîé âîñïðèèì÷èâîñòè íàõîäèòñÿ â áîëåå êî-
ðîòêîâîëíîâîé îáëàñòè ñïåêòðà, ò. å. òðåáóåìàÿ ïî-
ëÿðèçóþùàÿ ñïîñîáíîñòü äîñòèãàåòñÿ ïðè ìåíüøåì
îòíîøåíèè äëèíû âîëíû ê øàãó ðåøåòêè. Îäíàêî
ïðè ôîðìîâàíèè øòðèõîâ â õðóïêèõ èëè ïîëèêðè-
ñòàëëè÷åñêèõ ìàòåðèàëàõ, íàïðèìåð, â îïòè÷åñêîé
êåðàìèêå, âîçíèêàþò îïðåäåëåííûå çàòðóäíåíèÿ â
âûïîëíåíèè èõ ïðàâèëüíîé ôîðìû. Ýòè îñîáåííî-
ñòè îòìå÷àëèñü â ðàáîòå [5]. Âåðøèíû øòðèõîâ ïðè

ôîðìîâàíèè ñêàëûâàþòñÿ è ìåòàëëè÷åñêèå ïðîâîä-
íèêè, îáðàçóþùèåñÿ â ðåçóëüòàòå ïîñëåäóþùåãî âà-
êóóìíîãî îñàæäåíèÿ íà ãðàíè ìåòàëëè÷åñêîãî ïî-
êðûòèÿ “ïîä óãëîì” ïî ìåòîäó, îïèñàííîìó â ðàáî-
òå [6], ïîëó÷àþòñÿ íåîäíîðîäíûìè.

Èîííî-ëó÷åâàÿ îáðàáîòêà ïðèìåíÿëàñü íàìè â
íåñêîëüêèõ îïåðàöèÿõ ïðîöåññà èçãîòîâëåíèÿ ðåøå-
òîê-ïîëÿðèçàòîðîâ.

Ê ÷èñëó âñïîìîãàòåëüíûõ îïåðàöèé ìîæíî îò-
íåñòè èîííî-ëó÷åâóþ îáðàáîòêó ïîâåðõíîñòè ïåðåä
íàíåñåíèåì øòðèõîâ, êîòîðàÿ ïîëåçíà êàê äëÿ ïëà-
ñòè÷íûõ, òàê è äëÿ õðóïêèõ ìàòåðèàëîâ. Èçâåñòíî,
÷òî ïðè îáðàáîòêå îïòè÷åñêèõ ïîâåðõíîñòåé ìåòî-
äàìè øëèôîâêè è ïîëèðîâêè â íèõ îáðàçóåòñÿ íà-
ðóøåííûé, òàê íàçûâàåìûé “òðåùèíîâàòûé”, ñëîé
[7], êîòîðûé ïðè ôîðìîâàíèè øòðèõîâ ìåòîäîì
âûðåçàíèÿ àëìàçíûì ðåçöîì ïðèâîäèò ê ñêàëûâà-
íèþ èõ âåðøèí. Èîííî-ëó÷åâàÿ îáðàáîòêà ïîçâî-
ëÿåò óäàëèòü “òðåùèíîâàòûé” ñëîé ïîëíîñòüþ.

Äðóãîé âñïîìîãàòåëüíîé îïåðàöèåé ñëóæèëî
óäàëåíèå ñëîÿ ïîêðûòèÿ, êîíäåíñèðîâàííîãî íà ïðî-
çðà÷íûõ ó÷àñòêàõ ãðàíåé øòðèõîâ ðåøåòêè-ïîëÿðè-
çàòîðà. Ïðè îñàæäåíèè ìåòàëëè÷åñêîãî ïîêðûòèÿ
íà ïîâåðõíîñòü ïîäëîæêè “ïîä óãëîì” ìàòåðèàë
ïîêðûòèÿ ÷àñòè÷íî êîíäåíñèðóåòñÿ íà ïðîçðà÷íûõ
ó÷àñòêàõ ðåøåòêè, ÷òî ïðèâîäèò ê ñíèæåíèþ ïîëÿ-
ðèçàöèîííûõ õàðàêòåðèñòèê ðåøåòêè-ïîëÿðèçàòîðà.
Ïðè÷èíîé ýòîãî ìîãóò áûòü ïîâûøåííîå äàâëåíèå
îñòàòî÷íûõ ãàçîâ â âàêóóìíîé êàìåðå èëè íåäîñòà-
òî÷íîå ýêðàíèðîâàíèå ýòèõ ó÷àñòêîâ èç-çà íåñîâåð-
øåíñòâà ïðîôèëÿ øòðèõîâ. Ïðèìåíåíèå èîííî-ëó-
÷åâîé îáðàáîòêè â ýòîì ñëó÷àå ýôôåêòèâíî ïðè èç-
ãîòîâëåíèè ðåøåòîê-ïîëÿðèçàòîðîâ ïðàêòè÷åñêè èç
âñåõ ìàòåðèàëîâ, èñïîëüçóåìûõ â êà÷åñòâå ïîäëî-
æåê, à òàêæå ïðè èçãîòîâëåíèè ïîëÿðèçàòîðîâ íà
îñíîâå ãîëîãðàììíûõ ðåøåòîê.

Íàèáîëüøàÿ ýôôåêòèâíîñòü ïðèìåíåíèÿ èîííî-
ëó÷åâîé îáðàáîòêè ïðîÿâèëàñü ïðè èçãîòîâëåíèè
ðåøåòîê-ïîëÿðèçàòîðîâ íà õðóïêèõ è ïîëèêðèñòàë-
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ëè÷åñêèõ ìàòåðèàëàõ. Íàìè áûëè èçãîòîâëåíû îá-
ðàçöû ðåøåòîê-ïîëÿðèçàòîðîâ íà ãåðìàíèåâûõ è
êðåìíèåâûõ ìîíîêðèñòàëëè÷åñêèõ ïîäëîæêàõ, à
òàêæå íà ïîäëîæêàõ èç îïòè÷åñêîé êåðàìèêè ÏÎ-4.
Ïåðâûå äâà ìàòåðèàëà î÷åíü õðóïêèå. Îïòè÷åñêàÿ
êåðàìèêà ÏÎ-4 ïðåäñòàâëÿåò ñîáîé ïîëèêðèñòàë-
ëè÷åñêèé ìàòåðèàë, ñîñòîÿùèé èç ìíîæåñòâà ðàç-
ëè÷íûì îáðàçîì îðèåíòèðîâàííûõ êðèñòàëëîâ, ïî-
ýòîìó ïîëèðîâàííàÿ ïîâåðõíîñòü òàêîãî ìàòåðèàëà
ñîñòîèò èç ìíîæåñòâà ïëîñêîñòåé ðàçëè÷íîé îðè-
åíòàöèè. Íàïðàâëåíèÿ íàèëó÷øåãî ðåçàíèÿ ýòèõ
ïëîñêîñòåé [8] íàõîäÿòñÿ ïîä ðàçëè÷íûìè óãëàìè ê
íàïðàâëåíèþ ôîðìîâàíèÿ øòðèõîâ ðåøåòêè, â ñâÿ-
çè ñ ýòèì øòðèõè ó òàêèõ îáðàçöîâ ïîëó÷àþòñÿ íå-
îäíîðîäíûìè â ðàçëè÷íûõ ó÷àñòêàõ ïîâåðõíîñòè
ðåøåòêè è ïðåèìóùåñòâåííî ñî ñêîëîòûìè âåð-
øèíàìè. Ýòî òàêæå èìååò ìåñòî è ïðè íåïðàâèëüíî
âûáðàííîì íàïðàâëåíèè ôîðìîâàíèÿ øòðèõîâ â
ìîíîêðèñòàëëè÷åñêèõ ìàòåðèàëàõ. Íà÷àëüíûì ýòà-
ïîì ôîðìîâàíèÿ øòðèõîâ íà ïîâåðõíîñòè òàêèõ
ìàòåðèàëîâ â íàøèõ ýêñïåðèìåíòàõ ñòàëî âûðåçàíèå
èõ â ñëîå ìåòàëëà, íàíåñåííîãî íà ïîâåðõíîñòü, íà
êîòîðîé ôîðìèðóåòñÿ ðåøåòêà. Òàêèì ìåòàëëîì â
îñíîâíîì ñëóæèë àëþìèíèé, òîëùèíà ñëîÿ êîòîðî-
ãî âûáèðàëàñü â çàâèñèìîñòè îò ïðîñòðàíñòâåííîé
÷àñòîòû ðåøåòêè. Òàê, äëÿ ðåøåòîê ñ ïðîñòðàíñòâåí-
íîé ÷àñòîòîé ν = 2400 ìì–1 òîëùèíà ñëîÿ ñîñòàâëÿ-
ëà 0,1–0,2 ìêì, äëÿ ν = 1200 ìì–1 – 0,2–0,3 ìêì.
Øòðèõè ôîðìîâàëèñü ñïåöèàëüíî çàòî÷åííûì àë-
ìàçíûì ðåçöîì, êîòîðûé èìåë áèöèëèíäðè÷åñêóþ
ôîðìó ëèáî ñ ðåæóùåé êðîìêîé, îáðàçîâàííîé ïå-
ðåñå÷åíèåì áèöèëèíäðà ñ ïåðåäíåé ãðàíüþ ðåçöà,
ëèáî áåç ðåæóùåé êðîìêè [9]. Ïðè ôîðìîâàíèè
øòðèõîâ ñëîé ìàñêèðóþùåãî ìàòåðèàëà ÷àñòè÷íî
óäàëÿëñÿ, à ÷àñòè÷íî äåôîðìèðîâàëñÿ. Êðèòåðèåì
îïòèìàëüíîãî âûïîëíåíèÿ øòðèõà ñëóæèëî êàñàíèå
âåðøèíîé ðåçöà ïîâåðõíîñòè ïîäëîæêè â ïðîöåññå
ôîðìîâàíèÿ. Çàòåì ñëåäîâàëà èîííî-ëó÷åâàÿ îáðà-
áîòêà. Âòîðîé âàðèàíò ñîñòîÿë â íåïîëíîì âûïîë-
íåíèè øòðèõîâ ïðè ôîðìîâàíèè èõ íåïîñðåäñòâåí-
íî â ìàòåðèàëå ïîäëîæêè. Íà ãðàíè òàêèõ øòðèõîâ,
êîòîðûå èìåëè íåäîñòàòî÷íóþ ãëóáèíó, ïîä ìàëûì
óãëîì ê ïîâåðõíîñòè ðåøåòêè îñàæäàëîñü ïîêðû-
òèå, îáðàçóþùåå ìàñêó. Çàòåì ïðîâîäèëèñü èîííî-
ëó÷åâàÿ îáðàáîòêà ñ öåëüþ óãëóáëåíèÿ øòðèõîâ è
ïîñëåäóþùåå îñàæäåíèå ìåòàëëè÷åñêîãî ïîêðûòèÿ
“ïîä óãëîì” äëÿ îáðàçîâàíèÿ ðåøåòêè èç ëèíåéíûõ
ïðîâîäíèêîâ. Äëÿ äîñòèæåíèÿ âûñîêèõ ïîëÿðèçà-
öèîííûõ õàðàêòåðèñòèê âûáèðàëèñü ìåëêîçåðíè-
ñòûå îáðàçöû îïòè÷åñêîé êåðàìèêè ÏÎ-4. Â îñíîâ-
íîì èñïîëüçîâàëñÿ ìåòîä ðåàêòèâíîé èîííî-ëó÷å-
âîé îáðàáîòêè â ñðåäå ÷åòûðåõôòîðèñòîãî óãëåðîäà
[10]. Îáðàáîòêà ïðîâîäèëàñü ñ èñïîëüçîâàíèåì
èñòî÷íèêà èîíîâ “Ìèð-100” ïðè ñëåäóþùèõ ðå-
æèìàõ è óñëîâèÿõ: íàïðÿæåíèå ðàçðÿäà 2,5 êÂ, òîê

ðàçðÿäà 200 ìÀ, ðàáî÷åå äàâëåíèå 3×10–2 Ïà. Â íå-
êîòîðûõ ñëó÷àÿõ äëÿ ñãëàæèâàíèÿ ïîâåðõíîñòåé
øòðèõîâ ðåøåòêè ïåðåä íàíåñåíèåì ìåòàëëè÷åñêîãî
ïîêðûòèÿ ïðîöåññ èîííî-ëó÷åâîé îáðàáîòêè îñóùå-
ñòâëÿëñÿ â àòìîñôåðå àðãîíà, äëÿ óâåëè÷åíèÿ ñòîé-
êîñòè àëþìèíèåâîé ìàñêè è ïîâûøåíèÿ ñåëåêòèâ-
íîñòè òðàâëåíèÿ àëþìèíèåâûé ñëîé òàêæå ïîäâåð-
ãàëñÿ ïðîöåññó èîííî-ëó÷åâîé îáðàáîòêè â ñðåäå
êèñëîðîäà.

Íà ðèñóíêå ïðèâåäåíû ñïåêòðàëüíûå õàðàêòåðè-
ñòèêè ðåøåòîê-ïîëÿðèçàòîðîâ íà îïòè÷åñêîé êåðà-
ìèêå ÏÎ-4, ãåðìàíèè, êðåìíèè, èçãîòîâëåííûõ âû-
øåîïèñàííûì ìåòîäîì íà îñíîâå íàðåçíûõ äèôðàê-
öèîííûõ ðåøåòîê ñ ÷àñòîòîé øòðèõîâ 1200 ìì–1 áåç
ïðîñâåòëÿþùåãî ïîêðûòèÿ. Çäåñü æå äëÿ ñðàâíåíèÿ
ïðèâåäåíû õàðàêòåðèñòèêè ðåøåòîê-ïîëÿðèçàòîðîâ
íà îïòè÷åñêîé êåðàìèêå (ñåëåíèä öèíêà) [5]. Ïðè
ýòîì íåîáõîäèìî îòìåòèòü, ÷òî àâòîðàì óêàçàííîé
ðàáîòû óäàëîñü ñîçäàòü ïîëÿðèçàòîðû íà îñíîâå íà-
ðåçíûõ äèôðàêöèîííûõ ðåøåòîê ñ ÷àñòîòîé øòðè-
õîâ òîëüêî 600 ìì–1.

Íàðÿäó ñ ýòèì, ìåòîä âàêóóìíîãî îñàæäåíèÿ
ìåòàëëà íà ïðîôèëèðîâàííóþ ðåøåòêó “ïîä óãëîì”
è ïîñëåäóþùàÿ èîííî-ëó÷åâàÿ îáðàáîòêà îêàçàëèñü
î÷åíü ýôôåêòèâíûìè â ïðîâîäèìûõ íàìè ðàáîòàõ
ïî ïîëó÷åíèþ äèôðàêöèîííûõ ðåøåòîê ñî øòðè-
õàìè, âûïîëíåííûìè íåïîñðåäñòâåííî â ìàòåðèà-

Ñïåêòðàëüíûå õàðàêòåðèñòèêè ïðîïóñêàíèÿ ïåð-
ïåíäèêóëÿðíîé (τ⊥) è ïàðàëëåëüíîé (τ||) ñîñòàâëÿ-
þùèõ ïîëÿðèçîâàííîãî èçëó÷åíèÿ äëÿ ðåøåòîê-
ïîëÿðèçàòîðîâ íà ñåëåíèäå öèíêà (1⊥) è (1||),
ãåðìàíèè (2⊥) è (2||), êðåìíèè (3⊥) è (3||); (4⊥) è
(4||) – õàðàêòåðèñòèêè, ïîëó÷åííûå àâòîðàìè ðà-
áîòû [5] íà ñåëåíèäå öèíêà.
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ëå ïîäëîæêè. Îæèäàåòñÿ, ÷òî òàêèå äèôðàêöèîííûå
ðåøåòêè ïîñëå íàíåñåíèÿ íà íèõ îòðàæàþùåãî ïî-
êðûòèÿ áóäóò îáëàäàòü âûñîêîé ëó÷åâîé ïðî÷íîñòüþ
è ìîãóò áûòü ïðèìåíèìû â ôåìòî- è àòòîñåêóíä-
íûõ ëàçåðàõ.

ËÈÒÅÐÀÒÓÐÀ
11. Sowk G.J., Wagner D.K., Ballantyne J.M. Optical

polarizers for ultraviolet region // Appl. Opt. 1983. V. 22.
¹ 9. P. 1270–1272.

12. Bird G.R., Parrish. The Wire Grid as a Near-Infrared
Polarizer // JOSA. 1960. V. 50. ¹ 9. P. 886–891.

13. ßêîâëåâ Ý.À., Ãåðàñèìîâ Ô.Ì. Ïîëÿðèçàòîðû èíôðà-
êðàñíîãî èçëó÷åíèÿ íà îñíîâå ïðîçðà÷íûõ äèôðàêöè-
îííûõ ðåøåòîê // ÎÌÏ. 1964. ¹ 10. Ñ. 28–34.

14. Ëóêàøåâè÷ ß.Ê., Ñòðåæíåâ Ñ.À., Ãåðàñèìîâ Â.Ï., Ñî-
ñíîâñêàÿ Ã.È. Ðåøåòêè-ïîëÿðèçàòîðû óâåëè÷åííûõ

ðàçìåðîâ äëÿ ÈÊ îáëàñòè ñïåêòðà // ÆÏÑ. 1983. Ò. 38.
¹ 1. Ñ. 314–319.

15. Young J.B., Graham H.A., Paterson E.W. Wire Grid
Infrared Polarizer // Appl. Opt. 1965. V. 4. ¹ 8. P. 1023–
1026.

16. Îðåë Ó.Ð. Íàíåñåíèå ìåòàëëè÷åñêîãî ïîêðûòèÿ íà
ðåøåòêè-ïîëÿðèçàòîðû // ÎÌÏ. 1972. ¹ 4. Ñ. 33–34.

17. ×åðåçîâà Ë.À. Ìîäèôèêàöèÿ ïîâåðõíîñòè îïòè÷åñêèõ
ìàòåðèàëîâ èîííîé è èîííî-õèìè÷åñêîé îáðàáîòêîé //
Îïòè÷åñêèé æóðíàë. 2000. Ò. 67. ¹ 10. Ñ. 3–8.

18. Øóáíèêîâ À.Â. Îñíîâû êðèñòàëëîãðàôèè. Ì.–Ë.:
Èçä-âî Àêàä. íàóê ÑÑÑÐ. 1940. 488 ñ.

19. Ãåðàñèìîâ Ô.Ì., ßêîâëåâ Ý.À. Äèôðàêöèîííûå ðåøåò-
êè. Ñîâðåìåííûå òåíäåíöèè â òåõíèêå ñïåêòðîñêîïèè.
Íîâîñèáèðñê: Íàóêà, 1982. 70 ñ.

10. Ïëàçìåííàÿ òåõíîëîãèÿ â ïðîèçâîäñòâå ÑÁÈÑ / Ïîä
ðåä. Àéíñïðóêà À., Áðàóíà Ä. Ì.: Ìèð, 1987. 469 ñ.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


