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Âñòàíîâëåíî, ùî âèêîðèñòàííÿ ìåòîäó îñàäæåííÿ ïiä êîñèì êóòîì çàìiñòü
çâè÷àéíîãî ìåòîäó òåðìi÷íîãî âàêóóìíîãî îñàäæåííÿ ïëiâîê äèöiàíîìåòè-
ëåíïiðàíó òà éîãî ïîõiäíèõ íåçíà÷íî âïëèâà¹ íà çìiíó âåëè÷èíè ñòóïåíÿ
ëiíiéíî¨ ïîëÿðèçàöi¨ ñâi÷åííÿ ïëiâîê äàíèõ âèñîêîìîëåêóëÿðíèõ îðãàíi÷íèõ
ñïîëóê.

Êëþ÷îâi ñëîâà: äèöiàíîìåòèëåíïiðàí, ïîõiäíi äèöiàíîìåòèëåíïiðàíó, ôî-
òîëþìiíåñöåíöiÿ, ïîëÿðèçàöiÿ, îñàäæåííÿ ïiä êîñèì êóòîì, òîíêi ïëiâêè.

1. Âñòóï

Ïðîòÿãîì îñòàííiõ äâîõ äåñÿòêiâ ðîêiâ iíòåíñèâíî ðîçâèâàþòüñÿ òåõíîëîãi¨ ñòâî-
ðåííÿ, ç ïîäàëüøèì âèâ÷åííÿì âëàñòèâîñòåé, íîâèõ ôëóîðåñöåíòíèõ áàðâíèêiâ íà
îñíîâi 4Í-ïiðàíiâ [1�8]. Öiêàâiñòü äî öèõ ñòðóêòóð îáóìîâëåíà øèðîêèì ñïåêòðîì
¨õíüîãî ïðàêòè÷íîãî çàñòîñóâàííÿ � âîíè âèêîðèñòîâóþòüñÿ ÿê êîìïîíåíòè àêòèâ-
íèõ ñåðåäîâèù ëàçåðiâ [2, 5], îðãàíi÷íèõ ñâiòëîâèïðîìiíþâàëüíèõ äiîäiâ (OLED) [1,
2, 5], ñåíñîðiâ (âèáóõîâèõ ðå÷îâèí, çîêðåìà) [2, 4, 5], ëîãi÷íèõ âåíòèëiâ [2], ñåíñèái-
ëiçîâàíèõ áàðâíèêàìè ñîíÿ÷íèõ åëåìåíòiâ [3] òîùî.

Äèöiàíîìåòèëåíïiðàí (DCM) � øèðîêî âiäîìèé ÷åðâîíèé áàðâíèê i îäíà ç ïåð-
øèõ ñïîëóê âiäêðèòèõ ïðàöiâíèêàìè ôiðìè Kodak ó ïðîöåñi âèãîòîâëåííÿ OLED
i îðãàíi÷íèõ ëàçåðiâ. Îñêiëüêè ñàìà ñïîëóêà DCM ìà¹ äóæå íèçüêó iíòåíñèâíiñòü
ñâi÷åííÿ âíàñëiäîê çíà÷íî¨ ìiæìîëåêóëÿðíî¨ âçà¹ìîäi¨, ÿêà ãàñèòü ëþìiíåñöåíöiþ,
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òî âèêîðèñòîâóþòü ñèñòåìó ¾ãiñòü�ãîñïîäàð¿, íàïðèêëàä, Alq3 : DCM [9�11]. Âiä-
ñòàíü ìiæ LUMO i HOMO ðiâíÿìè â Alq3 ¹ áiëüøîþ àíiæ â DCM. Òîìó â ñïîëóöi
Alq3 : DCM çáóäæåííÿ áåçâèïðîìiíþâàëüíî ïåðåäà¹òüñÿ âiä ìîëåêóëè Alq3 ìîëåêóëi
DCM i òîäi âæå âiäáóâà¹òüñÿ âèïðîìiíþâàëüíèé ïåðåõiä. Äëÿ âèñîêîãî ñâiòëîâèõîäó
âèáèðàþòü äîäàâàííÿ äî Alq3 5�10 âàã.% DCM. Áiëüøi çà 10% êîíöåíòðàöi¨ ïðèçâî-
äÿòü äî êîíöåíòðàöiéíîãî ãàñiííÿ. Òàêîæ iñíó¹ êîíöåíòðàöiéíà çàëåæíiñòü ìiñöåïî-
ëîæåííÿ ìàêñèìóìó ñìóãè âèïðîìiíþâàííÿ â Alq3 : DCM. Îñêiëüêè ìîëåêóëà Alq3
¹ ïîëÿðíîþ ìîëåêóëîþ ÿê i DCM, òî ó êîìïîçèòi âèíèêà¹ äèïîëü-äèïîëüíà âçà¹-
ìîäiÿ òà ïðèñóòí¹ ÿâèùå ñîëüâàòîõðîìiçìó. Äëÿ çàïîáiãàííÿ óòâîðåííþ àãðåãàòiâ
òà çìåíøåííÿ ìiæìîëåêóëÿðíî¨ âçà¹ìîäi¨ íà îñíîâi îðãàíi÷íî¨ ñïîëóêè DCM, ìàé-
æå âiäðàçó ïiñëÿ ¨¨ âiäêðèòòÿ, ðîçïî÷àëèñÿ ðîáîòè çi ñèíòåçó íîâèõ ñïîëóê ç áiëüø
äåíäðèòíîþ (äåðåâîïîäiáíîþ) ñòðóêòóðîþ ìîëåêóë [9, 11].

Ïî÷èíàþ÷è ç ïiîíåðñüêèõ ðîáiò Òåíãà i Âàí Ñëàéêà [9, 12] òà äîñëiäæåíü åëåêòðî-
ëþìiíåñöåíöi¨ ïîëiìåðiâ [13], âèâ÷åííÿ ïîëÿðèçîâàíî¨ ëþìiíåñöåíöi¨ â îðãàíi÷íèõ
ñòðóêòóðàõ øâèäêî óòâåðäèëîñÿ ÿê íîâà ãàëóçü ïðèêëàäíèõ äîñëiäæåíü. Ñó÷àñíèé
ñòàí ñïðàâ ó öié, âiäíîñíî íîâié, ãàëóçi, óçàãàëüíåíèé ó íèçöi ðîáiò, çîêðåìà ó [14�17].
Ïîëÿðèçîâàíå ñâiòëî ìà¹ øèðîêèé ñïåêòð çàñòîñóâàíü, òàêèõ ÿê àíòèáëèêîâi òà 3D-
äèñïëå¨, ïåðåäàâàííÿ çàøèôðîâàíî¨ iíôîðìàöi¨, îïòè÷íèé çâ'ÿçîê, ñòåðåîñêîïi÷íi
ïðîåêöiéíi ñèñòåìè òà áiîìåäèöèíà [15�17].

Âiäîìî, ùî ìåòîäîì îñàäæåííÿ ïiä êîñèì êóòîì (oblique angle deposition) òîí-
êèõ îðãàíi÷íèõ ïëiâîê ìîæíà âèãîòîâèòè OLED-ïðèñòðî¨ ç âèùîþ ïðèáëèçíî íà
30% êâàíòîâîþ åôåêòèâíiñòþ [18]. Ïðè àäñîðáöi¨ âèïàðîâóâàíî¨ ðå÷îâèíè íà ïiä-
êëàäöi, ðîçòàøîâàíié ïiä ïîõèëèì êóòîì ùîäî ïîòîêó ïàðè, óòâîðþþòüñÿ îñòðîâöi,
ÿêi çàòiíþþòü ÷àñòèíó ïiäêëàäêè i ïåðåøêîäæàþòü ïîòðàïëÿííþ ïîòîêó ïàðè â
çàòiíåíi îáëàñòi, ùî ïðèçâîäèòü äî âïîðÿäêîâàíîãî, ïîðèñòîãî òà êîëîíîïîäiáíîãî
ðîñòó ïëiâêè [18, 19].

Ó öié ðîáîòi ìè íàâîäèìî ðåçóëüòàòè äîñëiäæåííÿ ïîëÿðèçîâàíî¨ ôîòîëþìiíå-
ñöåíöi¨ òîíêèõ ïëiâîê äèöiàíîìåòèëåíïiðàíó òà éîãî ïîõiäíèõ, îòðèìàíèõ ìåòîäîì
òåðìi÷íîãî âàêóóìíîãî âèïàðîâóâàííÿ íà ñêëÿíi ïiäêëàäêè, ðîçìiùåíi ïåðïåíäèêó-
ëÿðíî òà ïiä êóòîì 10◦ äî ïîòîêó ïàðè îñàäæóâàíî¨ ðå÷îâèíè. Íà öþ òåìàòèöó íàì
âäàëîñÿ âiäíàéòè ëèøå äâi ïóáëiêàöi¨ [10, 20], àâòîðè ÿêèõ âèâ÷àëè ïîëÿðèçîâàíå ñâi-
÷åííÿ ñïîëóêè DCM ó ðîç÷èííèêàõ òà â ìàòðèöi ïîëiìåòèëìåòàêðèëàòó (PMMA).
Çîêðåìà, àâòîðè [20] âèÿâèëè ñëàáêó êðóãîâó ïîëÿðèçàöiþ ñâi÷åííÿ ñïîëóêè DCM.

2. Åêñïåðèìåíò

Òîíêi ïëiâêè DCM òà éîãî ïîõiäíèõ òîâùèíîþ ïðèáëèçíî 50 íì íà ñêëÿíèõ ïiä-
êëàäêàõ, ðîçìiùåíèõ ïåðïåíäèêóëÿðíî òà ïiä êóòîì 10◦ äî ïîòîêó ïàðè îñàäæóâàíî¨
ðå÷îâèíè îòðèìóâàëè ìåòîäîì òåðìi÷íîãî âàêóóìíîãî âèïàðîâóâàííÿ ïîðîøêiâ âè-
õiäíèõ îðãàíi÷íèõ ñïîëóê ç êâàðöîâèõ òèãëiâ ïðè òèñêó 104 Ïà. Ïîðîøîê DCM (÷è-
ñòîòè 99,1%) 4-(äèöiàíîìåòèëåí)-2-(4-àìiëöèêëîãåêñèë)-6[4-(äèìåòèëàìiíîñòèðèë)]-
4H-ïiðàí, áóëî ïðèäáàíî ó ôiðìè Acros Organics (ì. Ãåëü, Áåëüãiÿ). Ïîõiäíi äèöià-
íîìåòèëåíïiðàíó � DCM-5, DCM-17 òà DCM-18 (ðèñ. 1) áóëè ñèíòåçîâàíi â ëàáîðà-
òîði¨ ¾Ìàòåðiàëè i òåõíîëîãi¨ ÐÊ-ïðèñòðî¨â¿ iíñòèòóòó õiìi¨ i íîâèõ ìàòåðiàëiâ ÍÀÍ
Áiëîðóñi i ëþá'ÿçíî íàäàíi äëÿ äîñëiäæåíü ïðîâiäíèì íàóêîâèì ñïiâðîáiòíèêîì Ái-
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ëîðóñüêîãî äåðæàâíîãî óíiâåðñèòåòó Îëåêñàíäðîì Êóõòîþ.
Êîíòðîëü òîâùèíè îðãàíi÷íèõ ïëiâîê â îíëàéí ðåæèìi çäiéñíþâàâñÿ êâàðöîâèì

âèìiðþâà÷åì òîâùèíè ïëiâîê ÊÈÒ (ÍÂÏ ¾Àêàäåìïðèëàä¿, ì. Ñóìè, Óêðà¨íà).

DCM DCM-5

DCM-17

DCM-18

Ðèñ. 1: Õiìi÷íà ñòðóêòóðà ìîëåêóë äîñëiäæóâàíèõ òîíêîïëiâêîâèõ îðãàíi÷íèõ ñïîëóê

Ñïåêòðè ôîòîëþìiíåñöåíöi¨ âèìiðþâàëè çà êiìíàòíî¨ òåìïåðàòóðè ç âèêîðèñòàí-
íÿì êâàðöîâèõ ïîëÿðèçàòîðiâ òà ïîðòàòèâíîãî îïòîâîëîêîííîãî ñïåêòðîìåòðà ôið-
ìè Avantes BV (ì. Àïåëüäîðí, Íiäåðëàíäè) ¾AvaSpec-ULS2048L-USB2-UA-RS¿ ç
âõiäíîþ ùiëèíîþ 25 ìêì, ç äèôðàêöiéíîþ  ðàòêîþ 300 øòð./ìì òà ç ðîçäiëüíîþ
çäàòíiñòþ 1,2 íì. Äåòåêòóâàííÿ ñâiòëà ó ñïåêòðîìåòði çäiéñíþ¹òüñÿ ÏÇÇ-ìàòðèöåþ
íà 2048 ïiêñåëiâ. Äëÿ àâòîìàòèçîâàíîãî êîìï'þòåðíîãî êåðóâàííÿ ñïåêòðîìåòðîì i
îïðàöþâàííÿ ñïåêòðiâ âèêîðèñòîâóâàëîñÿ ñïåöiàëüíå ïðîãðàìíå çàáåçïå÷åííÿ. Äëÿ
îòðèìàííÿ ñïåêòðiâ ôîòîëþìiíåñöåíöi¨ çðàçêè çáóäæóâàëèñÿ çà äîïîìîãîþ ñâiòëî-
äiîäà M365FP1, ÿêèé âèïðîìiíþ¹ ñâiòëî íà äîâæèíi õâèëi 365 íì ( ïiâøèðèíà ñìóãè
âèïðîìiíþâàííÿ � 9 íì, âèõiäíà ïîòóæíiñòü � 15,5 ìÂò, Thorlabs, Inc., ì. Íüþòîí,
ÑØÀ).

3. Ðåçóëüòàòè é îáãîâîðåííÿ

Îñîáëèâiñòþ DCM, ÿêà âèçíà÷à¹ éîãî ôóíêöiîíàëüíi âëàñòèâîñòi, ¹ îäíî÷àñíà
ïðèñóòíiñòü ó ñêëàäi ìîëåêóëè äîíîðíî¨ òà àêöåïòîðíî¨ ãðóï, ñïîëó÷åíèõ ìiæ ñî-
áîþ íåíàñè÷åíèì ìiñòêîì (ðèñ. 1), ùî ïðèçâîäèòü äî ïîìiòíîãî ðîçäiëåííÿ çàðÿäiâ
ðiçíîéìåííèõ çíàêiâ â îñíîâíîìó ñòàíi, ÿêå çáiëüøó¹òüñÿ ïiä ÷àñ çáóäæåííÿ ìîëåêó-
ëè [21]. Ðîçäiëåííÿ çàðÿäó â ìîëåêóëi DCM çàáåçïå÷ó¹ ¨é çíà÷íèé äèïîëüíèé ìîìåíò
i â îñíîâíîìó, i â åëåêòðîííî-çáóäæåíîìó ñòàíàõ i âèçíà÷à¹ ¨¨ åëåêòðè÷íi âëàñòèâîñòi
[21]. Ç öi¹¨ æ ñàìî¨ ïðè÷èíè ïîëîæåííÿ ñìóã ïîãëèíàííÿ i ôëóîðåñöåíöi¨ çàëåæèòü
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âiä ïîëÿðíîñòi ðîç÷èííèêà [21]. Ðiâíîâàæíà ãåîìåòðiÿ â îñíîâíîìó åëåêòðîííîìó
ñòàíi äîïîìàãà¹ çðîçóìiòè ìîæëèâó âçà¹ìîäiþ i ðîçòàøóâàííÿ ìîëåêóë. Òàêó ãåîìå-
òðiþ äëÿ îñíîâíîãî åëåêòðîííîãî ñòàíó i äèïîëüíi ìîìåíòè âiëüíî¨ ìîëåêóëè DCM
áóëî îá÷èñëåíî â ïîïåðåäíié íàøié ðîáîòi ìåòîäîì òåîði¨ ôóíêöiîíàëó ãóñòèíè [22].
Ìîëåêóëà DCM ìàéæå ïëîñêà, àëå àëiôàòè÷íà ÷àñòèíà ìîëåêóëè ñòâîðþ¹ äåÿêi
ñòåðè÷íi ïåðåøêîäè äëÿ ùiëüíîãî óïàêóâàííÿ i çàïîáiãà¹ àãðåãàöi¨. Ðîçðàõóíêîâèé
äèïîëüíèé ìîìåíò öi¹¨ ìîëåêóëè ñòàíîâèòü D = 15 i ëåæèòü ó ïëîùèíi ìîëåêóëè
[22].

Ñïåêòðè ôîòîëþìiíåñöåíöi¨ âèìiðÿíi â ñõðåùåíié i ïàðàëåëüíié êîíôiãóðàöi¨ ïî-
ëÿðèçàòîðiâ çà êiìíàòíî¨ òåìïåðàòóðè òîíêèõ ïëiâîê DCM, DCM-5, DCM-17 òà
DCM-18 ïðåäñòàâëåíi íà ðèñ. 2�5. Äëÿ óñiõ çðàçêiâ ïðîñòåæóâàëîñÿ ñâi÷åííÿ â îáëà-
ñòi äîâæèí õâèëü ñâiòëà 550�800 íì. Îòðèìàíi ñïåêòðè ¹ ïîäiáíèìè äî ñïåêòðiâ ôî-
òîëþìiíåñöåíöi¨ ïëiâîê DCM, ðîçãëÿíóòèõ ó ïîïåðåäíiõ íàøèõ ðîáîòàõ [22, 23]. Ïî-
ÿñíåííÿ ïðèðîäè ñìóã ôîòîëþìiíåñöåíöi¨ ìîëåêóë DCM ó ðiçíîìàíiòíèõ ðîç÷èííè-
êàõ äîáðå îïèñàíî â [5]. Çãiäíî ç [5], øèðîêà ñìóãà ôîòîëþìiíåñöåíöi¨ ìîëåêóë DCM
ó ðîç÷èííèêàõ ìîæå áóòè ñôîðìîâàíîþ âèïðîìiíþâàííÿì ç ëîêàëüíîãî çáóäæåíî-
ãî ñòàíó (¾locally excited state¿, äîâæèíà õâèëi âèïðîìiíþâàííÿ λ = 560�580 íì),
ñòàíó âíóòðiøíüîìîëåêóëÿðíîãî ïåðåíåñåííÿ çàðÿäó (¾intramolecular charge transfer
emitting state¿, λ = 610 íì) i ñêðó÷åíîãî âíóòðiøíüîìîëåêóëÿðíîãî ñòàíó ïåðåíåñå-
ííÿ çàðÿäó (¾twisted intramolecular charge transfer state¿, λ = 630 íì). Âiäìiòèìî,
ùî ñìóãè ñâi÷åííÿ ïëiâîê DCM ïîðiâíÿíî çi ñìóãàìè ñâi÷åííÿ ðîç÷èíiâ DCM çàçíà-
þòü çìiùåííÿ ó ÷åðâîíó îáëàñòü ñïåêòðó äîâæèí õâèëü ñâiòëà âíàñëiäîê çíà÷íiøî¨
ìiæìîëåêóëÿðíî¨ âçà¹ìîäi¨ [23�25].

(à) (á)

Ðèñ. 2: Ñïåêòðè ôîòîëþìiíåñöåíöi¨ âèìiðÿíi â ñõðåùåíié (+) i ïàðàëåëüíié (||) êîíôiãóðàöi¨
ïîëÿðèçàòîðiâ çà êiìíàòíî¨ òåìïåðàòóðè: à) òîíêî¨ ïëiâêè DCM, îñàäæåíî¨ íà ïiäêëàäêó,
ðîçìiùåíó ïåðïåíäèêóëÿðíî äî ïîòîêó ïàðè, á) òîíêî¨ ïëiâêè DCM, îñàäæåíî¨ íà ïiäêëàä-
êó, ðîçìiùåíó ïiä êóòîì 10◦ äî ïîòîêó ïàðè

Íà îñíîâi âèìiðþâàíü ïîëÿðèçîâàíî¨ ôîòîëþìiíåñöåíöi¨ ìè ðîçðàõóâàëè ñòóïiíü
ëiíiéíî¨ ïîëÿðèçàöi¨ ρ, âèêîðèñòîâóþ÷è çàçíà÷åíå ðiâíÿííÿ [26]:

ρ = (I|| − I+)/(I|| + I+), (1)
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(à) (á)

Ðèñ. 3: Ñïåêòðè ôîòîëþìiíåñöåíöi¨ âèìiðÿíi â ñõðåùåíié (+) i ïàðàëåëüíié (||) êîíôiãóðàöi¨
ïîëÿðèçàòîðiâ çà êiìíàòíî¨ òåìïåðàòóðè: à) òîíêî¨ ïëiâêè DCM-5, îñàäæåíî¨ íà ïiäêëàä-
êó, ðîçìiùåíó ïåðïåíäèêóëÿðíî äî ïîòîêó ïàðè, á) òîíêî¨ ïëiâêè DCM-5, îñàäæåíî¨ íà
ïiäêëàäêó, ðîçìiùåíó ïiä êóòîì 10◦ äî ïîòîêó ïàðè

(à) (á)

Ðèñ. 4: Ñïåêòðè ôîòîëþìiíåñöåíöi¨ âèìiðÿíi â ñõðåùåíié (+) i ïàðàëåëüíié (||) êîíôiãóðàöi¨
ïîëÿðèçàòîðiâ çà êiìíàòíî¨ òåìïåðàòóðè: à) òîíêî¨ ïëiâêè DCM-17, îñàäæåíî¨ íà ïiäêëàä-
êó, ðîçìiùåíó ïåðïåíäèêóëÿðíî äî ïîòîêó ïàðè, á) òîíêî¨ ïëiâêè DCM-17, îñàäæåíî¨ íà
ïiäêëàäêó, ðîçìiùåíó ïiä êóòîì 10◦ äî ïîòîêó ïàðè

äå I|| òà I+ � iíòåíñèâíiñòü ëþìiíåñöåíöi¨ âèìiðÿíà ç âèêîðèñòàííÿì ïàðàëåëüíî¨
i ñõðåùåíî¨ êîíôiãóðàöi¨ ïîëÿðèçàòîðiâ, âiäïîâiäíî.

Ñòóïåíi ëiíiéíî¨ ïîëÿðèçàöi¨ äëÿ òîíêèõ ïëiâîê DCM, DCM-5, DCM-17 i DCM-
18, îñàäæåíèõ íà ïiäêëàäêè, ðîçìiùåíi ïåðïåíäèêóëÿðíî òà ïiä êóòîì 10◦ äî ïîòîêó
ïàðè íå ïåðåâèùóâàëè çíà÷åíü, âiäïîâiäíî: 0,08 òà 0,09; 0,08 òà 0,14; 0,06 i 0,05;
0,09 i 0,12. Âiäíîñíî íåâåëèêi çíà÷åííÿ ñòóïåíiâ ëiíiéíî¨ ïîëÿðèçàöi¨ òà íåçíà÷íi
âiäìiííîñòi ìiæ ñòóïåíÿìè ëiíiéíî¨ ïîëÿðèçàöi¨ ïëiâîê, îñàäæåíèõ íà ïiäêëàäêè,
ðîçìiùåíi ïåðïåíäèêóëÿðíî òà ïiä êóòîì 10◦ äî ïîòîêó ïàðè ìîæíà ïîÿñíèòè òèì,
ùî ìè ìà¹ìî ñïðàâó ç âèñîêîìîëåêóëÿðíèìè îðãàíi÷íèìè ñïîëóêàìè. Íàéìåíøi
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(à) (á)

Ðèñ. 5: Ñïåêòðè ôîòîëþìiíåñöåíöi¨, âèìiðÿíi â ñõðåùåíié (+) i ïàðàëåëüíié (||) êîíôiãóðàöi¨
ïîëÿðèçàòîðiâ çà êiìíàòíî¨ òåìïåðàòóðè: à) òîíêî¨ ïëiâêè DCM-18, îñàäæåíî¨ íà ïiäêëàä-
êó, ðîçìiùåíó ïåðïåíäèêóëÿðíî äî ïîòîêó ïàðè, á) òîíêî¨ ïëiâêè DCM-18, îñàäæåíî¨ íà
ïiäêëàäêó, ðîçìiùåíó ïiä êóòîì 10◦ äî ïîòîêó ïàðè

çíà÷åííÿ ρ îòðèìàíî äëÿ ïëiâîê DCM-17, ùî ìîæå ñâiä÷èòè ïðî ¨õíþ àìîðôíó
ñòðóêòóðó òà íàéíèæ÷ó ç-ïîìiæ äîñëiäæóâàíèõ ñïîëóê ñõèëüíiñòü ìîëåêóë DCM-
17 äî àãðåãàòóâàííÿ.

Âèñíîâêè

Òîíêi ïëiâêè äèöiàíîìåòèëåíïiðàíó (DCM) òà éîãî ïîõiäíèõ (DCM-5, DCM-17 i
DCM-18) îòðèìàíî ìåòîäîì òåðìi÷íîãî âàêóóìíîãî âèïàðîâóâàííÿ íà ñêëÿíi ïiä-
êëàäêè, ðîçìiùåíi ïåðïåíäèêóëÿðíî òà ïiä êóòîì 10◦ äî ïîòîêó ïàðè îñàäæóâà-
íî¨ ðå÷îâèíè. Ðåçóëüòàòè äîñëiäæåííÿ ïîëÿðèçîâàíî¨ ôîòîëþìiíåñöåíöi¨ öèõ ïëiâîê
ïðåäñòàâëåíî. Âñòàíîâëåíî, ùî âèêîðèñòàííÿ ìåòîäó îñàäæåííÿ ïëiâîê DCM, DCM-
5, DCM-17 i DCM-18 ïiä êîñèì êóòîì íåçíà÷íî âïëèâà¹ íà çìiíó âåëè÷èíè ñòóïåíÿ
ëiíiéíî¨ ïîëÿðèçàöi¨ ñâi÷åííÿ.
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The oblique angle deposition method of thin organic �lms can be used in the
production of OLED devices with an approximately 30% increase in quantum
e�ciency. During the adsorption of the evaporating substance on the substrate,
islands are formed. If the substrate is located at an oblique angle to the �ow
of vapor, these islands shade some part of the substrate and prevent the �ow
of vapor into the shaded area. This leads to an ordered, porous and columnar
growth of the �lm. In this paper, we study how the speci�cs of this method
a�ects polarized photoluminescence from thin �lms of dicyanomethylenepyran
and its derivatives. We compare the samples obtained using the method of
thermal vacuum evaporation on glass substrates in two di�erent geometries:
placed perpendicularly and at 10 degrees angle to the �ow of the precipitated
substance vapor. A characteristic feature of DCM, which determines its functi-
onal properties, is the simultaneous presence of donor and acceptor groups
connected by an unsaturated bridge in the molecule. This leads to a noticeable
separation of charges of di�erent signs in the ground state, which increases with
excitation. Charge separation in the DCM molecule provides it with a signi�-
cant dipole moment both in the ground and in the electronically excited states
and determines its electrical properties. For the same reason, the positions of
the absorption and �uorescence bands depend on the polarity of the solvent.
Equilibrium geometry in the ground electronic state helps to understand the
possible interaction and location of molecules. Photoluminescence spectra of
DCM, DCM-5, DCM-17 and DCM-18 thin �lms were measured in a crossed
and parallel con�guration of polarizers at room temperature. In the region of
light wavelengths of 550-800 nm we observed a glow for all samples. The degrees
of linear polarization for DCM thin �lms have relatively small values and there
are insigni�cant di�erences between the degrees of linear polarization of �lms
deposited on substrates are placed perpendicularly and at a small angle. It is
established that the use of the method of deposition of DCM, DCM-5, DCM-17,
and DCM-18 �lms at an oblique angle has a rather small e�ect on the change
in the of the degree of luminescence linear polarization.

Key words: dicyanomethylenepyran, dicyanomethylenepyran derivatives,
photoluminescence, polarization, oblique deposition, thin �lms.


