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Ïðîàíàëiçîâàíî ñïåêòðè ïîãëèíàííÿ òà ôîòîiíäóêîâàíîãî äèõðî¨çìó êðè-
ñòàëà SrCl2-Eu-K ïiñëÿ ðåíòãåíiâñüêîãî îïðîìiíåííÿ ïðè 150 Ê. Ïîãëèíà-
ííÿ ÌÀ-öåíòðiâ â îáëàñòÿõ 2,80 åÂ, 2,32 åÂ, 1,64 åÂ ïîçíà÷åíî ÿê α-, β-,
γ-ñìóãè, âiäïîâiäíî. Äëÿ ïîðiâíÿííÿ ÿê ïëîù ïiä ñìóãàìè ïîãëèíàííÿ, òàê
i ïëîù ïiä ñìóãàìè ôîòîiíäóêîâàíîãî äèõðî¨çìó, ðåçóëüòàòè åêñïåðèìåíòiâ
ïðåäñòàâëåíî ÿê ãðàôi÷íi çàëåæíîñòi D âiä hν (åÂ) òà 1D-2D âiä hν (åÂ),
âiäïîâiäíî. Iíäåêñè 1 òà 2 îçíà÷àþòü âèìiðþâàííÿ â ïîëÿðèçîâàíîìó ñâiòëi
ç åëåêòðè÷íèì âåêòîðîì Å||[100] òà Å||[010], âiäïîâiäíî. Ïëîùi ïiä α-, β-,
γ-ñìóãàìè ïîãëèíàííÿ çáiãàþòüñÿ ç òî÷íiñòþ äî 5�8%. Ïðè îïòè÷íîìó çáó-
äæåííi â β-ñìóçi ïëîñêî ïîëÿðèçîâàíèì ñâiòëîì ç åëåêòðè÷íèì âåêòîðîì
Å||[100] àëãåáðè÷íà ñóìà óñiõ òðüîõ ïëîù ïiä α-, β-, γ-ñìóãàìè äèõðî¨çìó
ïðèáëèçíî äîðiâíþ¹ íóëåâi. Òîáòî, ñóìàðíèé äèõðî¨çì ÌÀ-öåíòðà çàáàðâ-
ëåííÿ â êóái÷íîìó êðèñòàëi íå iíäóêó¹òüñÿ, õî÷à â êîæíié ñìóçi çîêðåìà
âií ìîæå iñíóâàòè. Çðîáëåíî óçàãàëüíåíi òåîðåòè÷íi ðîçðàõóíêè ñóìàðíî-
ãî ôîòîiíäóêîâàíîãî îïòè÷íîãî äèõðî¨çìó êóái÷íèõ êðèñòàëiâ ó ñèíãëåòíèõ
âçà¹ìíîïåðïåíäèêóëÿðíèõ α, β-, γ-ñìóãàõ ïîãëèíàííÿ äîâiëüíîãî öåíòðà
çàáàðâëåííÿ ïðè ïiäñâiòöi ëiíiéíî ïîëÿðèçîâàíèì ñâiòëîì ó áóäü-ÿêié éîãî
îïòè÷íî àêòèâíié ñìóçi. Ðîçðàõóíêè çàñâiä÷èëè, ùî (ïðè ðiâíèõ ÷àñòîòíèõ
ôàêòîðàõ âiäïîâiäíèõ äèïîëüíèõ ïåðåõîäiâ) AΣ=Aα+Aβ+Aγ=0 íåçàëåæíî
âiä ñïîñîáiâ (äèñîöiàöiÿ àáî ðåîði¹íòàöiÿ) òà ÷àñó íàâåäåííÿ îïòè÷íîãî äè-
õðî¨çìó.

Êëþ÷îâi ñëîâà: àíiçîòðîïiÿ, äèïîëüíà ìîäåëü, äèõðî¨çì, öåíòðè çàáàðâ-
ëåííÿ.

1. Âñòóï

Àêòóàëüíiñòü äîñëiäæåíü öåíòðiâ çàáàðâëåííÿ â êðèñòàëàõ çóìîâëåíà ìîæëèâi-
ñòþ âèêîðèñòàííÿ òàêèõ îá'¹êòiâ â ðàäiàöiéíié äîçèìåòði¨, êâàíòîâié åëåêòðîíiöi,
îïòè÷íîìó çàïèñó iíôîðìàöi¨ òîùî. Ïåðñïåêòèâíèìè â öüîìó ïëàíi ¹ êðèñòàëè ãà-
ëîãåíiäiâ äâîâàëåíòíèõ ìåòàëiâ [1]. Ïðåäñòàâíèêîì öi¹¨ ãðóïè ¹ ôëóîðèò, ùî øè-
ðîêî âèêîðèñòîâó¹òüñÿ â òåõíiöi. Àíàëîãi÷íó äî ôëóîðèòó ïðîñòîðîâó ñòðóêòóðó
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Îh ìà¹ êðèñòàë SrCl2. Âèðîùóâàòè êðèñòàëè SrCl2 (ÿê ÷èñòi, òàê i ç êîíòðîëüî-
âàíèìè äîìiøêàìè) íàáàãàòî ëåãøå, îñêiëüêè ¨õ òåìïåðàòóðà ïëàâëåííÿ (874oÑ) ¹
ìåíøà çà òåìïåðàòóðó ïëàâëåííÿ ôëóîðèòó ( 1360oÑ). Íàøi ïîïåðåäíi äîñëiäæåííÿ
çàñâiä÷èëè, ùî ÷èñòi êðèñòàëè SrCl2 çà òåìïåðàòóðè ðiäêîãî àçîòó ïiä äi¹þ ðåíòãå-
íiâñüêîãî âèïðîìiíþâàííÿ íå çàáàðâëþþòüñÿ â îáëàñòi äîâæèí õâèëü 400�900 íì.
Óâåäåííÿ â øèõòó ðîçïëàâó äîìiøêè Me+Cl (äå Me+ : Na, K, Rb, Cs) ðiçêî ïiäâè-
ùó¹ ðàäiàöiéíó ÷óòëèâiñòü êðèñòàëà. Ïiä ÷àñ ââåäåííÿ äîìiøêè Me+Cl ( âiä 0,003
äî 0,15 ìîëü%) iîíè Me+ âõîäÿòü â ìàòðèöþ êðèñòàëà çàìiñòü iîíiâ Sr2+, ùî, âíà-
ñëiäîê ïðèíöèïó åëåêòðîíåéòðàëüíîñòi, ñïðè÷èíþ¹ âèíèêíåííÿ àíiîííèõ âàêàíñié ç
åôåêòèâíèì äîäàòíiì çàðÿäîì. Òîáòî óòâîðþþòüñÿ åëåêòðîíåéòðàëüíi äîìiøêîâî-
âàêàíñiéíi äèïîëi [2], ÿêi ¹ îñòîâîì ïîäàëüøèõ àíiçîòðîïíèõ (ÿê äiðêîâèõ, òàê i
åëåêòðîííèõ) öåíòðiâ çàáàðâëåííÿ. Êóái÷íi êðèñòàëè ç òî÷êîâèìè àíiçîòðîïíèìè
öåíòðàìè â çâè÷àéíèõ óìîâàõ íå ïðîÿâëÿþòü ñâî¹¨ àíiçîòðîïi¨ íi â ñïåêòðàõ ïîãëè-
íàííÿ, íi â ñïåêòðàõ ëþìiíåñöåíöi¨ âíàñëiäîê òîãî, ùî öi öåíòðè (çi ñâî¨ìè îñÿìè
ñèìåòði¨) ðiâíîìiðíî ðîçïîäiëåíi ïî âñiõ ìîæëèâèõ îñÿõ ñèìåòði¨ êóái÷íîãî êðèñòà-
ëà. Òîìó òàêó àíiçîòðîïiþ êóái÷íèõ êðèñòàëiâ ùå íàçèâàþòü ïðèõîâàíîþ [3]. Ïðè-
õîâàíà àíiçîòðîïiÿ ïðèòàìàííà êðèñòàëàì SrCl2-Me+ [4]. Äëÿ âèâ÷åííÿ ïðèõîâàíî¨
àíiçîòðîïi¨ ó ïðàöÿõ [5, 6] ðîçâèíóòèé ìåòîä ôîòîiíäóêîâàíîãî äèõðî¨çìó. Éîãî ñóòü
ïîëÿãà¹ ó ñòâîðåííi íåðiâíîâàæåíîãî çàñåëåííÿ òî÷êîâèìè öåíòðàìè îñåé ñèìåòði¨
êðèñòàëà øëÿõîì âèñâi÷óþ÷î¨ äi¨ ëiíiéíî ïîëÿðèçîâàíîãî ñâiòëà. Öå çóìîâëþ¹ âè-
íèêíåííÿ äèõðî¨çìó, òîáòî ðiçíîãî ïîãëèíàííÿ êðèñòàëîì ñâiòëà ðiçíî¨ ïîëÿðèçàöi¨.
Â êðèñòàëàõ SrCl2-Me+ äåÿêi öåíòðè ìàþòü ïî äåêiëüêà ñìóã ïîãëèíàííÿ. Ïðè÷î-
ìó íàâåäåííÿ ôîòîiíäóêîâàíîãî äèõðî¨çìó â îäíié ñìóçi, ïðèçâîäèòü äî âèíèêíåííÿ
äèõðî¨çìó â iíøèõ ñìóãàõ, àáî ñóïðîâîäæó¹òüñÿ ïîÿâîþ îïîçèöiéíîãî äèõðî¨çìó â
îäíié ç ñìóã [7]. Òîìó âèíèêà¹ ïèòàííÿ ïðî çâ'ÿçîê ìiæ íàâåäåíèì äèõðî¨çìîì â
îäíié ñìóçi ïîãëèíàííÿ ç âèíèêíåííÿì ïðè öüîìó äèõðî¨çìó â iíøèõ ñìóãàõ öüîãî
öåíòðó.

2. Åêñïåðèìåíò

Ìîíîêðèñòàëè äiàìåòðîì 30 ìì i âèñîòîþ 50-70 ìì âèðîùóâàëèñü ìåòîäîì Ñòîê-
áàðãåðà â çàïàÿíèõ êâàðöåâèõ àìïóëàõ. Ç óñiõ ëóæíèõ ìåòàëiâ ðiçíèöÿ iîííèõ ðàäió-
ñiâ ëóæíîãî ìåòàëó òà iîíó ñòðîíöiÿ ìiíiìàëüíà äëÿ iîíó êàëiþ i ñòàíîâèòü 0,012 íì.
Òîìó ìè ââàæàëè, ùî iîíè êàëiþ ìiíiìàëüíî äåôîðìóâàòèìóòü êðèñòàëi÷íó  ðàòêó
SrCl2. Ñïðàâæíÿ êîíöåíòðàöiÿ äîìiøêè K+ â äîñëiäæóâàíèõ çðàçêàõ âèçíà÷àëè ìå-
òîäîì ïëàìåíåâî¨ ôîòîìåòði¨ íà àòîìíîàáñîðáöiéíîìó ñïåêòðîôîòîìåòði Ñ - 302 i
ñòàíîâèëà 0,003-0,470 ìîëü%. Öå áóëî çàâåðøàëüíîþ ñòàäi¹þ åêñïåðèìåíòó, îñêiëü-
êè çðàçîê çíèùóâàâñÿ. Îïðîìiíþâàííÿ iîíiçóþ÷îþ ðàäiàöi¹þ âiäáóâàëîñÿ â îáëà-
ñòi òåìïåðàòóðè 150 K, îñêiëüêè ïðè öüîìó óòâîðþþòüñÿ åëåêòðîííi ÌÀ

+ öåíòðè
çàáàðâëåííÿ ç òðüîìà ñìóãàìè ïîãëèíàííÿ: 444 ( 2,80 åÂ), 535 ( 2,32 åÂ), 760 íì
(1,64 åÂ). Öå äàâàëî çìîãó çàñòîñóâàòè ìåòîä âçà¹ìîçàëåæíîñòi âåëè÷èí äèõðî¨çìiâ
àíiçîòðîïíèõ öåíòðiâ çàáàðâëåííÿÿ â êóái÷íèõ êðèñòàëàõ äëÿ âèçíà÷åííÿ â ìîäå-
ëi ÌÀ

+ öåíòðà íàïðÿìêó äèïîëüíîãî ïåðåõîäó, ÿêèé âiäïîâiäà¹ çà äîâãîõâèëüîâó
ñìóãó ïîãëèíàííÿ 760 íì. Çâè÷àéíèé ìåòîä ôîòîiíäóêîâàíîãî äèõðî¨çìó â öié ñìóçi
ïîãëèíàííÿ íå äi¹, îñêiëüêè âîíà ¹ îïòè÷íî íåàêòèâíà. Òîáòî ïiäñâiòêà â ñìóçi ïî-
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ãëèíàííÿ 760 íì íå âèêëèêà¹ íiÿêèõ çìií â çàáàðâëåííi êðèñòàëà. Âíàñëiäîê òîãî,
ùî ñìóãà ïîãëèíàííÿ 444 íì ÌÀ

+ öåíòðiâ ðîçòàøîâàíà íà äîâãîõâèëüîâîìó ñïàäi
ïîãëèíàííÿ VKA öåíòðiâ, ÿêi òàêîæ ¹ àíiçîòðîïíèìè, äîñëiäæóâàííÿ äèõðî¨çìó â
öié ñìóçi ïîãëèíàííÿ ìîæëèâå òiëüêè ïðè ëiêâiäàöi¨ VKA öåíòðiâ. Îñòàííi óòâîðþ-
þòüñÿ âíàñëiäîê çàõîïëåííÿ ðóõîìî¨ äiðêè êàòiîíîì ëóæíîãî ìåòàëó. Äëÿ ëiêâiäàöi¨
VKA öåíòðiâ â øèõòó ââîäèëè ¹âðîïié, ùî âõîäèòü â êðèñòàë SrCl2 ó âèãëÿäi Åu2+.
Iîíè ¹âðîïiÿ ëîêàëiçóþòü äiðêè i ïåðåòâîðþþòüñÿ â Åu3+ [8]. Ðîçïàä öèõ öåíòðiâ
ìà¹ ìiñöå çà òåìïåðàòóð âèùå êiìíàòíî¨ [8].

Ìåòîäèêà ïiäãîòîâêè çðàçêiâ. Äëÿ ïîëÿðèçàöiéíèõ âèìiðþâàíü íåîáõiäíî áóëî
ïðèãîòóâàòè çðàçîê â ïëîùèíi (001). Äëÿ öüîãî, ç âèðîùåíîãî ìåòîäîì Ñòîêáàðãå-
ðà êðèñòàëà, âèêîëþâàëè ïðèçìó çà ïëîùèíàìè (111), ãðàíi ÿêî¨ óòâîðþþòü ãîñòði
(60�) òà òóïi (120�) êóòè. ßêùî âñòàíîâèòè òàêó ïðèçìó ãîñòðèìè êóòàìè ó âåðòè-
êàëüíîìó ïîëîæåííi, òî ãîðèçîíòàëüíà ïëîùèíà áóäå ïëîùèíîþ (001). Ïîëiðóâàëè
ãîñòði êóòè çìî÷åíèì ó âîäi ôåòðîì ç ïîäàëüøèì ïîëiðóâàííÿì àëìàçíîþ ïàñòîþ.
Îòðèìàíèé çðàçîê (6õ10 ìì2 òà òîâùèíîþ 0,5 ìì) ìà¹ êðèñòàëîãðàôi÷íó ïëîùè-
íó (001). Ðåáðî çðàçêà îði¹íòîâàíî çà êðèñòàëîãðàôi÷íèì íàïðÿììîì [110]. Çðàçîê
ðîçìiùóâàâñÿ ó âàêóóìíèé êðiîñòàò ç ìiäíèì êðèñòàëîòðèìà÷åì. Òåìïåðàòóðó êîí-
òðîëþâàëè ïðèñòðî¹ì ç ìiäü-êîíñòàíòàíîâîþ òåðìîïàðîþ â iíòåðâàëi 80. . . 300 Ê ç
ïîõèáêîþ ∆Ò=2Ê. Îïòè÷íà ÷àñòèíà óñòàíîâêè çiáðàíà íà îñíîâi ñïåêòðîôîòîìåòðà
ÑÔ-4À. Çìiíó ëiíiéíî¨ ïîëÿðèçàöi¨ ïàäàþ÷îãî ñâiòëà çàáåçïå÷óâàëè ïîâîðîòîì ïîëÿ-
ðèçàòîðà (ïðèçìè Ãëàíà) âiäíîñíî îïòè÷íî¨ îñi, ÿêà çáiãàëàñÿ ç êðèñòàëîãðàôi÷íèì
íàïðÿìîì [001] äîñëiäæóâàíîãî çðàçêà. Iíòåíñèâíiñòü ñâiòëà, ùî ïðîõîäèòü ðå¹ñòðó-
âàëè ôîòîåëåêòðîííèì ïîìíîæóâà÷åì òà âiäëiêîâèì ïðèñòðî¹ì ÓÔ-206. Îïòè÷íó
ãóñòèíó çðàçêà âèçíà÷àëè ÿê D =ln(I0/I), äå I0 � iíòåíñèâíiñòü ñâiòëà ïðîõîäèòü äî
îïðîìiíåííÿ êðèñòàëà ðåíòãåíiâñüêîþ ðàäiàöi¹þ; I � iíòåíñèâíiñòü ñâiòëà, ùî ïðî-
õîäèòü ïiñëÿ îïðîìiíåííÿ êðèñòàëà ðåíòãåíiâñüêîþ ðàäiàöi¹þ àáî ïiñëÿ âèñâi÷óþ÷î¨
äi¨ ëiíiéíî ïîëÿðèçîâàíèì ìîíîõðîìàòè÷íèì ñâiòëîì. Âiäíîñíà ïîõèáêà ó âèçíà÷åííi
iíòåíñèâíîñòi ñâiòëà, ùî ïðîõîäèòü ñòàíîâèëà 1%, ùî äà¹ àáñîëþòíó ïîõèáêó âèìi-
ðþâàííÿ îïòè÷íî¨ ãóñòèíè ∆ = 0,02. Òîìó, äëÿ çàáåçïå÷åííÿ äîñòàòíüî¨ òî÷íîñòi
âèìiðþâàíü, äîçó ðåíòãåíiâñüêîãî âèïðîìiíþâàííÿ äîñëiäæóâàíèõ çðàçêiâ ïiäáèðà-
ëè òàêîþ, ùîá ìàêñèìàëüíà îïòè÷íà ãóñòèíà ñìóã ïîãëèíàííÿ äîñÿãëà äåêiëüêîõ
îäèíèöü. Ðåíòãåíiâñüêà òðóáêà ç âîëüôðàìîâèì àíòèêàòîäîì ïðàöþâàëà â ðåæèìi:
U = 55 êÂ, I = 10 ìÀ. Âèïðîìiíþâàííÿ ïðîõîäèëî â êðiîñòàò ÷åðåç áåðèëi¹âå âiêíî.

3. Ðåçóëüòàòè òà îáãîâîðåííÿ

Íà ðèñ. 1 íàâåäåíî ñïåêòð ïîãëèíàííÿ êðèñòàëà SrCl2-Åu-K ïiñëÿ ðåíòãåíiâñüêî-
ãî îïðîìiíþâàííÿ çà òåìïåðàòóðè 150 Ê. Öåé ðèñóíîê íàâåäåíî â êîîðäèíàòàõ D
âiä hν(eV). Âèêîðèñòîâóþ÷è ðàíiøå ââåäåíi â ðîáîòi [7] ïîçíà÷åííÿ åëåêòðè÷íèõ
äèïîëüíèõ îñöèëÿòîðiâ â äèïîëüíié ìîäåëi ÌÀ-öåíòðó, ïîãëèíàííÿ â îáëàñòÿõ 2,80
åÂ; 2,32 åÂ; 1,64 åÂ ïîçíà÷èìî ÿê α-, β-, γ-ñìóãè, âiäïîâiäíî. Ïëîùi ïiä α-, β-,
γ- ñìóãàìè çáiãàþòüñÿ ç òî÷íiñòþ äî 5�8%. Òàêà ðiçíèöÿ ìîæå áóòè ñïðè÷èíåíà
äåÿêîþ ðiçíèöåþ ñèë îñöèëÿòîðiâ âiäïîâiäíèõ äèïîëüíèõ ïåðåõîäiâ. Àëå, íà íàø
ïîãëÿä, iìîâiðíiøîþ ïðè÷èíîþ òàêî¨ ðiçíèöi ¹ òà îáñòàâèíà, ùî çàçíà÷åíi ñìóãè ïå-
ðåêðèâàþòüñÿ ÿê ç çàãàëüíèì ôîíîâèì ïîãëèíàííÿì (îñîáëèâî â îáëàñòi áëèæíüî-
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Ðèñ. 1: Ñïåêòð ïîãëèíàííÿ êðèñòàëà SrCl2-Åu-K ïiñëÿ ðåíòãåíiâñüêîãî îïðîìiíåííÿ ïðè
150 Ê

ãî óëüòðàôiîëåòó), òàê i çi ñìóãîþ ïîãëèíàííÿ FA-öåíòðiâ (îáëàñòü 2,1 åÂ). Ùîá
âèêëþ÷èòè îñòàííié ôàêòîð, ìè ïîðiâíþâàëè ïëîùi ïiä âiäïîâiäíèìè ñìóãàìè â
ñïåêòði ôîòîiíäóêîâàíîãî äèõðî¨çìó (ðèñ. 2). Îïòè÷íå çáóäæåííÿ â β-ñìóçi ïëîñêî-
ïîëÿðèçîâàíèì ñâiòëîì ç åëåêòðè÷íèì âåêòîðîì Å||[100] iíäóêó¹ â α-ñìóçi äèõðî¨çì
îäíàêîâîãî çíàêó ç äèõðî¨çìîì â β-ñìóçi òà âèêëèêà¹ îïîçèöiéèé äèõðî¨çì â îáëà-
ñòi γ-ñìóãè. Â öüîìó âèïàäêó ïëîùi ïiä α- òà β-ñìóãàìè äèõðî¨çìó ñïiâïàäàþòü ç
òî÷íiñòþ äî 3�5%. Àëå ïëîùà ïiä îïîçèöiéíèì äèõðî¨çìîì γ-ñìóãè çà àáñîëþòíîþ
âåëè÷èíîþ ïðèáëèçíî óäâi÷i ïåðåâèùó¹ ïëîùi êîæíî¨ ç ïîïåðåäíiõ ñìóã äèõðî¨çìó.
À îòæå, ó öüîìó âèïàäêó àëãåáðè÷íà ñóìà óñiõ òðüîõ äèõðî¨çìiâ äîðiâíþ¹ íóëåâi.
Òîáòî ñóìàðíèé äèõðî¨çì àíiçîòðîïíîãî öåíòðà çàáàðâëåííÿ â êóái÷íîìó êðèñòàëi
íå iíäóêó¹òüñÿ, õî÷à â êîæíié ñìóçi çîêðåìà âií ìîæå iñíóâàòè. Çðîáèìî óçàãàëüíåíi
òåîðåòè÷íi ðîçðàõóíêè ñóìàðíîãî ôîòîiíäóêîâàíîãî äèõðî¨çìó êóái÷íèõ êðèñòàëiâ
â α, β, γ-ñìóãàõ ïîãëèíàííÿ àáñîëþòíî äîâiëüíîãî öåíòðà çàáàðâëåííÿ ïðè ïiäñâi-
òöi ïîëÿðèçîâàíèì ñâiòëîì â α-ñìóçi. Áóäåìî âèêîðèñòîâóâàòè ïîçíà÷åííÿ, ââåäåíi
â ðîáîòàõ [9-10]. Íàïðèêëàä, íàâåäåíèé äèõðî¨çì â β-ñìóçi ïðè ïiäñâiòöi ïëîñêî ïî-
ëÿðèçîâàíèì ñâiòëîì â α- ñìóçi, ðîçðàõó¹òüñÿ ÿê Aαβ =1 S

α
β −2 S

α
β äå 1S

α
β i 2S

α
β - ïëî-

ùi ïiä β-ñìóãîþ ïîãëèíàííÿ íà ãðàôiêàõ D = f(hν) ïðè E||[h1k1l1] òà E||[h2k2l2],
âiäïîâiäíî. Äëÿ êîìïàêòíîñòi çàïèñó âçà¹ìíî ïåðïåíäèêóëÿðíi íàïðÿìêè [h1k1l1]
òà [h2k2l2] çàìiíåíî öèôðàìè 1 òà 2, âiäïîâiäíî. Çðîáèìî ïîäàëüøi ðîçðàõóíêè ñó-
ìàðíîãî ôîòîiíäóêîâàíîãî äèõðî¨çìó â α-, β-, γ-ñìóãàõ ïîãëèíàííÿ ïðè ïiäñâiòöi
ïîëÿðèçîâàíèì ñâiòëîì â α-ñìóçi. AΣ = Aαα +Aαβ +Aαγ = (1S

α
α −2 S

α
α) + (1S

α
β −2 S

α
β ) +

(1S
α
γ −2 S

α
γ ) = = cfα(Σnicos

2ωαi1 − Σnicos
2ωαi2) + cfβ(Σnicos

2ωβi1 − Σnicos
2ωβi2)+

+cfγ(Σnicos
2ωγi1 − Σnicos

2ωγi2) = cΣni[fαcos
2ωαi1 + fβcos

2ωβi1)+ +fγcos
2ωγi1) −

(fαcos
2ωαi2 +fβcos

2ωβi2 +fγcos
2ωγi2)]. Ïðè ïðèáëèçíié ðiâíîñòi ÷àñòîòíèõ ôàêòîðiâ

fα ≈ fβ ≈ fγ ≡ f AΣ = cfΣni[cos
2ωαi1 + cos2ωβi1) + cos2ωγi1)− (cos2ωαi2 + cos2ωβi2 +

cos2ωγi2)]. Â îñòàííüîìó ðiâíÿííi óñi âèðàçè â êðóãëèõ äóæêàõ çàâæäè äîðiâíþþòü
îäèíèöi, òàêi ÿê ωαi; ωβi; ωγi � öå êóòè ìiæ òðüîìà âçà¹ìíîïåðïåíäèêóëÿðíèìè
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íàïðÿìàìè −→αi;
−→
βi ;
−→γi âiäïîâiäíèõ îïòè÷íèõ äèïîëüíèõ ïåðåõîäiâ òà âèäiëåíèì íà-

ïðÿìîì [hkl] ó ïðîñòîði (ðèñ. 3). Öå îçíà÷à¹, ùî AΣ = Aαα +Aαβ +Aαγ = 0 íåçàëåæíî
âiä ñïîñîáiâ (äèñîöiàöiÿ àáî ðåîði¹íòàöiÿ) òà ÷àñó îïòè÷íîãî íàâåäåííÿ äèõðî¨çìó.

Ðèñ. 2: Ñïåêòð ôîòîiíäóêîâàíîãî äèõðî¨çìó êðèñòàëà SrCl2-Åu-K ïiñëÿ ðåíòãåíiâñüêîãî
îïðîìiíåííÿ ïðè 150Ê òà ïiäñâiòêè â β-ñìóçi (2,32 eÂ) ç Å||[100]

Ðèñ. 3: Âçà¹ìíå ðîçòàøóâàííÿ íàïðÿìiâ îïòè÷íèõ äèïîëüíèõ ïåðåõîäiâ i-ãî öåíòðó çàáàðâ-
ëåííÿ òà âèäiëåíîãî íàïðÿìêó åëåêòðè÷íîãî âåêòîðà Å‖[hkl]

Âèñíîâêè

Ó ðàçi äi¨ ëiíiéíî ïîëÿðèçîâàíèì ñâiòëîì íà öåíòðè çàáàðâëåííÿ êóái÷íèõ êðèñòà-
ëiâ â îäíié ñìóçi ïîãëèíàííÿ, äèõðî¨çì ìîæå ç'ÿâëÿòèñÿ i â iíøèõ ñìóãàõ ïîãëèíàííÿ
öüîãî öåíòðó. Ïðè÷îìó àëãåáðè÷íà ñóìà ñèíõðîííî ôîòîiíäóêîâàíèõ äèõðî¨çìiâ â
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óñiõ ñìóãàõ ïîãëèíàííÿ îäíàêîâî¨ êâàíòîâî-ìåõàíi÷íî¨ ïðèðîäè ïðèáëèçíî äîðiâíþ¹
íóëåâi. Ïðè ðîçãëÿäi ÿê ñèíãëåòíèõ, òàê i äóáëåòíî¨ ñìóã ïîãëèíàííÿ àíiçîòðîïíî-
ãî öåíòðà â êóái÷íîìó êðèñòàëi ìåòîä âçà¹ìîçàëåæíîñòi äèõðî¨çìiâ öüîãî öåíòðà
äîïîìîæå â ïîáóäîâi âiäïîâiäíî¨ äèïîëüíî¨ ìîäåëi òà ñòðóêòóðè ñàìîãî öåíòðà.
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The studies have shown the nature of the absorption bands of the MA-center,
and to determine the ratio of the frequency factors of the corresponding di-
pole transitions. The absorption spectra and photoinduced dichroism of the
SrCl2-Eu-K crystal after X-ray irradiation at 150 K were analyzed 3.11�1.55 eV.
Absorption in the regions of 2.80 eV, 2.32 eV, 1.64 eV is indicated as α-, β-,
γ-bands, respectively. To compare both the areas under the absorption bands
and the areas under the photoinduced dichroism bands, the results of the experi-
ments are presented as graphical dependences of D on hν (eV) and 1D-2D on
hν (eV), respectively. Indexes 1 and 2 denote measurements in polarized light
with the electric vector E||[100] and E||[010], respectively. The areas under α-,
β-, γ-absorption bands coincide with an accuracy of 5�8%. Optical excitation
in the β-band by polarized light with the electric vector E|| [100] induces in the
α-band the dichroism of the same sign with the dichroism in the β-band and
causes oppositional dichroism in the γ-band region. In this case, the areas under
the α- and β-bands of the dichroism coincide with an accuracy of 3�5%. But the
area under oppositional dichroism of the γ-band (in absolute value) is approxi-
mately 2 times larger than the area of each of the previous dichroism bands.
Therefore, in this case the algebraic sum of all three surfaces under the α-, β-,
γ-bands of the dichroism is approximately zero. That is, the total dichroism of
the MA - center of color in the cubic crystal is not induced, although in each
band in particular it may exist. Generalized theoretical calculations of the total
photoinduced optical dichroism of cubic crystals in singlet mutually perpendi-
cular α-, β-, γ-bands of absorption of an arbitrary color center by illumination
of linearly polarized light in any of its optically active band have been done. The
calculations showed that (with equal frequency factors of the corresponding di-
pole transitions) AΣ= Aα+Aβ+Aγ=0 irrespective of the methods (dissociation
or reorientation) and the photo-induced dichroism pointing time.

Key words: colour centres, dichroism, dipole model, anisotropy.


