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Äîñëiäæåíî ïðîöåñè ñèíòåçó êâàíòîâèõ òî÷îê (ÊÒ) CdS êîëî¨äíî-õiìi÷íèì
ìåòîäîì. Ïîêàçàíî, ùî ñïåêòðè îïòè÷íîãî ïîãëèíàííÿ òà ëþìiíåñöåíöi¨ ÊÒ
CdS çàëåæàòü âiä êîíöåíòðàöi¨ iîíiâ êàäìiþ òà ñiðêè â ðîç÷èíi. Âñòàíîâëå-
íî, ùî â ÊÒ CdS â ïðîöåñi ðîñòó ñòâîðþþòüñÿ äåôåêòè, ÿêi îáóìîâëþþòü
øèðîêèé ñïåêòð ëþìiíåñöåíöi¨ â âèäèìié îáëàñòi. Êîíòóð ñìóãè ëþìiíå-
ñöåíöi¨ çàëåæèòü âiä ñïiââiäíîøåííÿ âèõiäíèõ êîìïîíåíòiâ ðåàêöi¨ ñèíòåçó,
ùî ïðîÿâëÿ¹òüñÿ ó ñòåõiîìåòðè÷íîìó ñêëàäi âëàñíèõ äåôåêòiâ ïîâåðõíi ÊÒ.
Âñòàíîâëåíî âïëèâ êîíöåíòðàöié êàäìiþ i ñiðêè íà ðîçìið òà äèñïåðñiþ ðîç-
ìiðó ÊÒ CdS.

Êëþ÷îâi ñëîâà: êâàíòîâi òî÷êè ñóëüôiäó êàäìiþ, âëàñíi äåôåêòè, ñïåêòðè
ïîãëèíàííÿ i ëþìiíåñöåíöi¨.

Êâàíòîâi òî÷êè íàïiâïðîâiäíèêiâ ìàþòü ðÿä õàðàêòåðíèõ îñîáëèâîñòåé, ïîâ'ÿ-
çàíèõ ç ¨õ ðîçìiðàìè. Îïòè÷íi òà åëåêòðîííi âëàñòèâîñòi òàêèõ íàïiâïðîâiäíèêiâ
iñòîòíî âiäðiçíÿþòüñÿ âiä òàêèõ äëÿ ìàêðîêðèñòàëi÷íî¨ ðå÷îâèíè i çàëåæàòü âiä
ðîçìiðó ÷àñòèíîê, öå � òàê çâàíèé åôåêò ðîçìiðíîãî êâàíòóâàííÿ. Çìiíþþ÷è ðîçìi-
ðè òàêèõ íàïiâïðîâiäíèêiâ ìîæíà çìiíþâàòè ¨õ îïòè÷íi, åëåêòðè÷íi òà ñòðóêòóðíi
âëàñòèâîñòi.

Íàïiâïðîâiäíèêîâi ÊÒ CdS âèêëèêàëè çíà÷íèé iíòåðåñ ÷åðåç ñâî¨ óíiêàëüíi âëà-
ñòèâîñòi çóìîâëåíi íàíîðîçìiðíèìè åôåêòàìè, ÿêi âiäñóòíi â îá'¹ìíèõ íàïiâïðîâiä-
íèêàõ. Äëÿ öiëîãî ðÿäó îáëàñòåé íàóêè i òåõíiêè ïåðñïåêòèâíèì ìàòåðiàëîì ¹ êîëî¨-
äíi êâàíòîâi òî÷êè. Âîíè ïðåäñòàâëÿþòü îñîáëèâèé iíòåðåñ ÿê îñíîâà äëÿ ñòâîðåííÿ
áiîìåäè÷íèõ ìàðêåðiâ i ñåíñîðiâ [1]. Äëÿ ïðàêòè÷íîãî âèêîðèñòàííÿ êâàíòîâèõ òî-
÷îê âàæëèâèì ¹ ðîçðîáêà ¨õ êîíòðîëüîâàíîãî ñèíòåçó. Ñåðåä ïàðàìåòðiâ ñèíòåçó,
ÿêi âïëèâàþòü íà ëþìiíåñöåíòíi âëàñòèâîñòi ÊÒ ñóëüôiäó êàäìiþ, ñóòò¹âå çíà÷åí-
íÿ íàáóâà¹ ñïiââiäíîøåííÿ êîìïîíåíòiâ ðåàêöi¨, ùî çðåøòîþ âèçíà÷à¹ ñòåõiîìåòðiþ
àòîìiâ íà ïîâåðõíi ÊÒ.

© Âåðãåëåñ Ê., Ñìèíòèíà Â., Ñêîá¹¹âà Â., Ìàëóøèí Ì., 2019
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Ó äàíèé ÷àñ çàëèøà¹òüñÿ àêòóàëüíèì ïèòàííÿ, ïðî òå ÿêi âëàñíi äåôåêòè êðèñòà-
ëi÷íî¨ ðåøiòêè ñòâîðþþòü ñìóãè ëþìiíåñöåíöi¨, ÿêà ïðèðîäà öåíòðiâ ëþìiíåñöåíöi¨,
ÿêi ñìóãè ëþìiíåñöåíöi¨ ñòâîðþþòüñÿ âëàñíèìè òà äîìiøêîâèìè äåôåêòàìè ðåøi-
òêè [1, 2]. Ó ñó÷àñíèõ ëiòåðàòóðíèõ äæåðåëàõ òiëüêè çãàäó¹òüñÿ ïðî ìîæëèâiñòü
iñíóâàííÿ äåôåêòiâ, àëå íå ïðèäiëÿ¹òüñÿ óâàãè ðîçêðèòòþ i îïèñó ¨õ ïðèðîäè. [1�3].

Ó äàíié ðîáîòi ïðåäñòàâëåíi ðåçóëüòàòè ùîäî ïðèðîäè öåíòðiâ ëþìiíåñöåíöi¨ ÊÒ
òà âñòàíîâëåííÿ ïàðàìåòðiâ òåõíîëîãi÷íîãî ïðîöåñó, ÿêi ïðèçâîäÿòü äî âèíèêíåííÿ
öåíòðiâ âèïðîìiíþâàëüíî¨ ðåêîìáiíàöi¨ â íàíî÷àñòèíêàõ CdS.

Ñïåêòðè îïòè÷íîãî ïîãëèíàííÿ âèìiðþâàëèñü íà ñïåêòðîôîòîìåòði ÑÔ-26 â
îáëàñòi äîâæèíè õâèëü âiä 320 íì äî 600 íì. Äëÿ çìåíøåííÿ ïîõèáêè, ïîâ'ÿçàíî¨
ç âïëèâîì ðîçñiþâàííÿ ñâiòëà, â êîðîòêîõâèëüîâié îáëàñòi (320-360 íì) áóâ âèêîðè-
ñòàíèé ñâiòëîôiëüòð ÓÑÔ-2, ÿêèé âiäòèíàâ âèäèìó îáëàñòü ñïåêòðà. Ïîõèáêà âèìi-
ðþâàííÿ íå ïåðåâèùóâàëà 1 %. Ëþìiíåñöåíöiÿ çáóäæóâàëàñÿ iìïóëüñíèì ëàçåðîì
LCS-DTL-374QT ç äîâæèíîþ õâèëi ñâiòëà 355 íì. Ïîòóæíiñòü ëàçåðà - 35 ìÂò.

Äîñëiäæóâàíi ÊÒ ñóëüôiäó êàäìiþ áóëè îòðèìàíi õiìi÷íèì ìåòîäîì ç ðîç÷èíiâ
ñîëåé êàäìiþ Cd(NO3)2 i ñiðêè Na2S ó êîëî¨äíîìó ðîç÷èíi æåëàòèíè [4, 5]. Çíà÷åí-
íÿ ðÍ ó ïðîöåñi ñèíòåçó áóëî ïîñòiéíèì i äîðiâíþâàëî 7. Ó õîäi äîñëiäæåííÿ áóëî
ñòâîðåíî ÷îòèðè êîìáiíàöi¨ ðîç÷èíiâ ç ðiçíèì ñïiââiäíîøåííÿì âèõiäíèõ êîìïîíåí-
òiâ êàäìiþ i ñiðêè. Ñïiââiäíîøåííÿ ìîëÿðíèõ êîíöåíòðàöié âèõiäíèõ êîìïîíåíòiâ
Cd(NO3)2/Na2S äîðiâíþâàëî: 1/2, 1/4, 1/1, 2/1. Ó êîæíié ç öèõ êîìáiíàöié áóëî
îòðèìàíî ïî ñiì çðàçêiâ: ïðè ïîñòiéíîìó îá'¹ìi CdNO3, à ñàìå 5 ìë, ïðîòå â êîæíî-
ìó iç íèõ çìiíþâàâñÿ îá'¹ì ââåäåíîãî Na2S: 0,25; 0,5; 1; 2; 3; 4 òà 5 ìë.

Íà ðèñóíêó 1 ïðåäñòàâëåíi ñïåêòðè ïîãëèíàííÿ, ùî âiäïîâiäàþòü îïèñàíèì âèùå
åêñïåðèìåíòàì. Ïðè îäíàêîâîìó õàðàêòåði õîäó êðèâèõ ïîãëèíàííÿ ñïîñòåðiãà¹òüñÿ
ðiçíà âåëè÷èíà çìiùåííÿ êðàþ ïîãëèíàííÿ âiäíîñíî øèðèíè çàáîðîíåíî¨ çîíè îá'-
¹ìíîãî ñóëüôiäó êàäìiþ. Â çâ'ÿçêó ç òèì, ùî âíàñëiäîê ðîçêèäó çà ðîçìiðîì ÊÒ,
â ñïåêòðàõ ïîãëèíàííÿ íå ñïîñòåðiãàþòüñÿ ìàêñèìóìè, ÿêi âiäïîâiäàþòü îïòè÷íèì
ïåðåõîäàì ìiæ äèñêðåòíèìè ðiâíÿìè, òî íàâåäåíi åêñïåðèìåíòàëüíi êðèâi áóëè ïðî-
äèôåðåíöiéîâàíi. Ç àíàëiçó îñòàííiõ áóëè âèçíà÷åíi çíà÷åííÿ åíåðãié ïåðøîãî îïòè-
÷íîãî ïåðåõîäó, íàïiâøèðèíà ìàêñèìóìiâ êðèâèõ òà ðîçìið ÊÒ. Ñåðåäíié ðàäióñ ÊÒ
áóâ âèçíà÷åíèé, âèêîðèñòîâóþ÷è äàíi åíåðãié ïåðøîãî îïòè÷íîãî ïåðåõîäó çà ôîð-

ìóëîþ [6]: Eg = Eg0 +
~2π2

2µR2 , äå Eg0 � øèðèíà çàáîðîíåíî¨ çîíè îá'¹ìíîãî êðèñòàëó
CdS; Eg � øèðèíà çàáîðîíåíî¨ çîíè ÊÒ CdS; ~ � ïîñòiéíà Ïëàíêà; R � ðàäióñ ÷à-
ñòèíêè CdS; µ = memh

(me+mh)
, me = 0, 21m i mh = 0, 8m - åôåêòèâíi ìàñè åëåêòðîíiâ i

äiðîê CdS; m � ìàñà åëåêòðîíà. Îòðèìàíi äàííi ïðåäñòàâëåíi â òàáëèöi 1. Ç äàíèõ
òàáëèöi âèäíî, ùî ìiíiìàëüíèé ðîçìið ÊÒ áóâ îòðèìàíèé ïðè íàäëèøêó êàäìiþ i
äîðiâíþ¹ ïðèáëèçíî 2,3 íì.

Ïðåäñòàâëåíi â òàáëèöi äàíi ÿñêðàâî iëþñòðóþòü òåíäåíöiþ çáiëüøåííÿ ðîçìiðó
ÊÒ ïðè çáiëüøåííi êîíöåíòðàöi¨ ñiðêè. Òàê ïðè ñïiââiäíîøåííi CdNO3 /Na2S : 1/4
ñïîñòåðiãà¹òüñÿ àêòèâíèé ðiñò Í× âiä 2,34 äî 15,6 íì ïðè çáiëüøåííi îá'¹ìó Na2S,
ùî ââîäèâñÿ âiä 0,25 äî 5 ìë. Ïðè ñïiââiäíîøåííi CdNO3 /Na2S : 2/1 ðiñò ÊÒ òåæ
ñïîñòåðiãà¹òüñÿ, àëå âæå íå òàêèé àêòèâíèé i ïðè çáiëüøåííi îá'¹ìó ñóëüôiäó íàòðiþ,
ùî ââîäèâñÿ âiä 0,25 äî 5 ìë ðîçìið ÷àñòèíîê çìiíèâñÿ ëèøå âiä 2,29 äî 3,1 íì.
Òàêîæ ïðè çáiëüøåííi ñiðêè ñïîñòåðiãà¹òüñÿ çìåíøåííÿ ðîçêèäó çà ðîçìiðîì, ïðî
ùî ñâiä÷èòü çìåíøåííÿ íàïiâøèðèíè ñïåêòðiâ ïîãëèíàííÿ.



Çàëåæíiñòü ñïåêòðiâ ôîòîëþìiíåñöåíöi¨ ÊÒ CdS âiä ñòåõiîìåòði¨

ISSN 1024-588X. Âiñíèê Ëüâiâñüêîãî óíiâåðñèòåòó. Ñåðiÿ ôiçè÷íà. 2019. Âèï. 56 5

1,8 2,0 2,2 2,4 2,6 2,8 3,0 3,2

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

1,8 2,0 2,2 2,4 2,6 2,8 3,0 3,2

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

1,8 2,0 2,2 2,4 2,6 2,8 3,0 3,2

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

1,8 2,0 2,2 2,4 2,6 2,8 3,0 3,2

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

)

 1
 2
 3
 4
 5
 6
 7

)

 
, 

. 
.

 
, 

. 
.

 
, 

. 
.

, , 

, 

 
, 

. 
.

, 

))

Ðèñ. 1: Ñïåêòðè ïîãëèíàííÿ çðàçêiâ, îòðèìàíèõ ïðè ìîëÿðíîìó ñïiââiäíîøåííi âèõiäíèõ
êîìïîíåíò CdNO3/Na2S : 1/4 (à); 1/2 (á); 1/1 (â); 2/1 (ã).

Òàáë. 1: Çíà÷åííÿ åíåðãié ïåðøîãî îïòè÷íîãî ïåðåõîäó, íàïiâøèðèíè ìàêñèìóìiâ äèôåðåí-
öiéíèõ êðèâèõ òà ðîçìiðiâ ÊÒ, îòðèìàíèõ ïðè ðiçíèõ ñïiââiäíîøåííÿõ âèõiäíèõ êîìïîíåí-
òiâ.
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1 5 0,25 2,88 0,44 2,34 2,78 0,27 2,52 2,82 0,36 2,4 2,86 0,41 2,29
2 5 0,5 2,77 0,26 2,55 2,72 0,17 2,75 2,81 0,31 2,42 2,81 0,39 2,42
3 5 1 2,67 0,26 2,99 2,68 0,2 2,94 2,75 0,25 2,63 2,81 0,34 2,42
4 5 2 2,58 0,28 3,67 2,58 0,22 3,67 2,69 0,21 2,9 2,75 0,26 2,63
5 5 3 2,51 0,19 4,7 2,55 0,19 4 2,66 0,22 3,05 2,69 0,22 2,9
6 5 4 2,45 0,19 6,95 2,49 0,17 5,2 2,61 0,21 3,39 2,67 0,22 2,99
7 5 5 2,41 0,17 15,6 2,45 0,16 6,95 2,58 0,21 3,67 2,65 0,21 3,1
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Âñi îòðèìàíi çà äàíîþ òåõíîëîãi¹þ ÊÒ CdS ìàëè iíòåíñèâíó ëþìiíåñöåíöiþ, ñïå-
êòðè ÿêî¨ ïðåäñòàâëåíi íà ðèñ.2 (à-ã). Ñïåêòðè ëþìiíåñöåíöi¨ ÊÒ ç âèñîêîþ êîíöåí-
òðàöi¹þ iîíiâ êàäìiþ, íàïðèêëàä, (ðèñ. 2 â (çðàçîê 1), ã (çðàçîê 1,2)) ðiçêî âiäðiçíÿþ-
òüñÿ âiä ñïåêòðiâ ÊÒ, îòðèìàíèõ ç âèñîêîþ êîíöåíòðàöi¹þ ñiðêè, à ñàìå, ó ñïåêòðàõ
ç íàäëèøêîì êàäìiþ âèÿâëÿ¹òüñÿ êîðîòêîõâèëüîâà ñìóãà ñâiòiííÿ ç åíåðãi¹þ 2,53
åÂ, à â ñïåêòðàõ ôîòîëþìiíåñöåíöi¨ ÊÒ CdS, îòðèìàíèõ ç âèñîêîþ êîíöåíòðàöi¹þ
ñiðêè, ïåðåâàæà¹ äîâãîõâèëüîâà ñìóãà (ðèñ.2, çðàçêè 3-7).

500 600 700 800 900
0

50

100

150

200

250

300

350

400

500 600 700 800 900
0

100

200

300

400

500

500 600 700 800 900
0

50

100

150

200

250

300

500 600 700 800 900
0

20

40

60

80

100

120

140

160

)

 , 

, 
. 

.

)

 , 

, 
. 

.

 1
 2
 3
 4
 5
 6
 7

)

 , 

, 
. 

.

)

 , 

, 
. 

.

Ðèñ. 2: Ñïåêòðè ëþìiíåñöåíñi¨ çðàçêiâ, îòðèìàíèõ ïðè ìîëÿðíîìó ñïiââiäíîøåííi âèõiäíèõ
êîìïîíåíò CdNO3/Na2S : 1/4 (à); 1/2 (á); 1/1 (â); 2/1 (ã).

Äåòàëüíèé àíàëiç ñïåêòðiâ ñâiä÷èòü, ùî ïðè çáiëüøåííi iîíiâ êàäìiþ â ðîç÷èíi,
äå êiëüêiñòü ââåäåíî¨ ñiðêè íå âåëèêà, ðå¹ñòðó¹òüñÿ êîðîòêîõâèëüîâà ñìóãà, îñîáëèâî
öå ïîìiòíî â çðàçêàõ 1-3. Òàêîæ ìîæíà ïîìiòèòè, ùî êîëè ñïiââiäíîøåííÿ ìîëÿðíèõ
êîíöåíòðàöié CdNO3/Na2S äîðiâíþ¹ 2/1, òîáòî, êîíöåíòðàöiÿ iîíiâ êàäìiþ ïåðåâè-
ùó¹ êîíöåíòðàöiþ ñiðêè, (ðèñ. 2 (ã), çðàçîê 1), êîðîòêîõâèëüîâà ñìóãà ìà¹ íàéáiëüøó
iíòåíñèâíiñòü. Âèäíî, ùî êðèâi ñïåêòðiâ ëþìiíåñöåíöi¨ ñêëàäàþòüñÿ ç êiëüêîõ åëå-
ìåíòàðíèõ ñìóã, ùî ìàþòü Ãàóñîâó ôîðìó. Ç öüîãî ïðèâîäó áóëî ïðîâåäåíî àïðî-
êñèìàöiþ ñïåêòðiâ ëþìiíåñöåíöi¨ êðèâèìè Ãàóñà, â ðåçóëüòàòi ÷îãî âèÿâëåíî òðè
ñìóãè ñâiòiííÿ â ÊÒ CdS, îòðèìàíèõ ïðè ðiçíîìó ñïiâiäíîøåííÿ iîíiâ êàäìiþ i ñið-
êè. Íà ðèñ. 3 ïðåäñòàâëåíi íàéáiëüø õàðàêòåðíi ñïåêòðè ëþìiíåñöåíöi¨ äëÿ çðàçêiâ 3
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(ðèñ.2,à) i 2 (ðèñ.2,ã). Çàçíà÷èìî, ùî ñìóãè ëþìiíåñöåíöi¨, ÿêi âèçíà÷åíi ïðè àíàëiçi
ðåçóëüòàòiâ ðîçêëàäàííÿ ñïåêòðiâ, âiäïîâiäàþòü ðiçíèì òèïàì äåôåêòiâ, à íå ðiçíèì
ðîçìiðàì. Äiéñíî, äëÿ ñìóã, ÿêi îáóìîâëåíi ðåêîìáiíàöi¹þ íà ãëèáîêèõ öåíòðàõ òà
äîíîðíî-àêöåïòîðíîþ ðåêîìáiíàöi¹þ ðîçìiðíà çàëåæíiñòü íå ¹ õàðàêòåðíîþ.
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Ðèñ. 3: Àïðîêñèìàöiÿ êðèâèìè Ãàóñà ñïåêòðiâ ëþìiíåñöåíöi¨ çðàçêiâ, îòðèìàíèõ ïðè ìî-
ëÿðíîìó ñïiââiäíîøåííi âèõiäíèõ êîìïîíåíò CdNO3/Na2S : 2/1(çðàçîê 2) (à); 1/4 (çðà-
çîê 3) (á).

Äiéñíî, ëþìiíåñöåíöiÿ ÊÒ CdS, îòðèìàíèõ ìåòîäîì êîëî¨äíî¨ õiìi¨, çóìîâëåíà
âëàñíèìè äåôåêòàìè, ùî ïîâ'ÿçàíî ç âïëèâîì ñòåõiîìåòðè÷íîãî ñêëàäó êàäìiþ i ñið-
êè. Äåÿêà ðîçáiæíiñòü â ëîêàëiçàöi¨ ìàêñèìóìiâ ëþìiíåñöåíöi¨ îêðåìèõ ñìóã ìîæå
áóòè ïîÿñíåíî ðîçêèäîì ðîçìiðó ÊÒ. Òàêèì ÷èíîì, âñòàíîâëåíî âïëèâ êîíöåíòðàöié
êàäìiþ i ñiðêè íà ðîçìið òà äèñïåðñiþ ðîçìiðiâ ÊÒ CdS. Ïðè çáiëüøåííi êîíöåíòðàöi¨
iîíiâ ñiðêè ñïîñòåðiãà¹òüñÿ çáiëüøåííÿ ðîçìiðó iç çìåíøåííÿì ðîçêèäó çà ðîçìiðîì.
Áóëè îòðèìàíi äàíi ùîäî âïëèâó êîíöåíòðàöié âèõiäíèõ êîìïîíåíòiâ ðåàêöi¨ ñèíòå-
çó íà âèïðîìiíþâàëüíi âëàñòèâîñòi ÊÒ CdS. Çà ðåçóëüòàòàìè ðîçêëàäàííÿ ñïåêòðiâ
ëþìiíåñöåíöi¨ âèçíà÷åíî, ùî â ÊÒ ñóëüôiäó êàäìiþ ç íàäëèøêîì êàäìiþ ðå¹ñòðó¹-
òüñÿ êîðîòêîõâèëüîâà ñìóãà ñâiòiííÿ (λ = 460ö470 íì), ïðèðîäó ÿêî¨ ìîæíà çâ'ÿçàòè
ç êàäìi¹ì ìiæâóçåëüíèì, à â ÊÒ ç íàäëèøêîì ñiðêè - äîâãîõâèëüîâà ñìóãà, ïðèðîäà
ÿêî¨ ïîâ'ÿçàíà ç âàêàíñi¹þ êàäìiþ (λ = 651ö720 íì). Â ñïåêòðàõ ôîòîëþìiíåñöåíöi¨
ÊÒ, â ÿêèõ êîíöåíòðàöi¨ iîíiâ êàäìiþ i ñiðêè ìàéæå îäíàêîâi, ðå¹ñòðó¹òüñÿ ñìóãà
ñâiòiííÿ â îáëàñòi (λ = 539ö610 íì), ÿêà çóìîâëåíà àñîöiàòèâíèì äåôåêòîì, ïîâ'ÿ-
çàíèì ç âàêàíñiÿìè êàäìiþ i ñiðêè. Ðîçìið êâàíòîâèõ òî÷îê âèçíà÷à¹òüñÿ çi ñïåêòðà
ïîãëèíÿííÿ i îïèñó¹òüñÿ êîðîòêîõâèëüîâîþ ñìóãîþ ñâiòiííÿ, à äîâãîõâèëüîâi ñìó-
ãè îáóìîâëåíi ðåêîìáiíàöi¹þ íà ãëèáîêèõ öåíòðàõ òà ìàëî çàëåæàòü âiä ðîçìiðó.
Îòðèìàíi ðåçóëüòàòè ìîæóòü áóòè âèêîðèñòàíi ó ÿêîñòi ðåêîìåíäàöi¨ äëÿ ñèíòåçó
ÊÒ CdS iç çàäàíèì ñïåêòðîì ñâiòiííÿ.
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The dependence of photoluminescence spectra of CdS QDs on

stoichiometry

K.A. Verheles1, V.A. Smyntyna1, V.M. Skobeeva2,

N.V. Malushin2

1 I.I. Mechnikov Odessa National University, Dvoryanskaya St. 2,

Odessa 65026, Ukraine, klara2010@meta.ua

2 Physics Research Institute Odesa I.I. Mechnikov National University,

Pastera St. 27,Odessa 65026, Ukraine

The in�uence of the ratio of the initial Cd(NO3)2 and Na2S components on
the luminescence spectra of the quantum dots (QD) of CdS was studied.
Analysis of the absorption spectra revealed that with increasing sulfur, whi-
ch was introduced into the solution, the size of nanoparticles increased. Also,
with increasing sulfur, a decrease in the size variation is observed, which can
be determined from the half width of the di�erentiated absorption spectra. It
is shown that the luminescence spectrum of cadmium sul�de nanocrystals (NC)
depends on the concentration of cadmium and sulfur ions in solution. The lumi-
nescence spectra were approximated by Gaussian curves, as a result of which
three emission bands were detected in CdS QDs obtained at di�erent cadmi-
um to sulfur ratios. With an increase in cadmium ions in solution, where the
amount of introduced sulfur is not large, a short-wavelength band λ = 460ö470
nm appears in the luminescence spectra. Also, when the Cd(NO3)2 / Na2S molar
concentration ratio is 2/1, the shortwave band has the highest intensity. A long-
wavelength band appears in QD with an excess of sulfur (λ = 651ö720 nm) and
may be associated with cadmium vacancies. In the photoluminescence spectra
of nanocrystals, the luminescence band in the region (λ = 539ö610 nm) is also
recorded; this band may be due to an associative defect associated with cadmi-
um and sulfur vacancies. It was found that in the cadmium sul�de quantum
dots during the growth process, defects are created, as is the cause of the long-
wave luminescence spectrum and the ratio of the intensities of the luminescence
bands depends on the stoichiometric composition of the surface. The e�ect of
cadmium and sulfur concentrations on the size and dispersion of the size of CdS
quantum dots has been established.

Key words: quantum dots of cadmium sul�de, own defects, absorption spectra
and luminescence.
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Çàâèñèìîñòü ñïåêòðîâ ôîòîëþìèíåñöåíöèè ÊÒ CdSs îò

ñòåõèîìåòðèè

Ê.À. Âåðãåëåñ1, Â.À. Ñìûíòûíà1, Â.Ì. Ñêîáååâà2,

Í.Â. Ìàëóøèí2

1 Îäåññêèé íàöèîíàëüíûé óíèâåðñèòåò èìåíè È.È. Ìå÷íèêîâà, óë.

Äâîðÿíñüêàÿ, 2, Îäåññà 65082, Óêðàèíà, klara2010@meta.ua

2 ÍÈÈ ôèçèêè Îäåññêîãî íàöèîíàëüíîãî óíèâåðñèòåòà èìåíè È.È.

Ìå÷íèêîâà, óë. Ïàñòåðà, 27, Îäåññà 65082, Óêðàèíà

Èññëåäîâàíû ïðîöåññû ñèíòåçà êâàíòîâûõ òî÷åê (ÊÒ) CdS êîëëîèäíî-
õèìè÷åñêèì ìåòîäîì. Ïîêàçàíî, ÷òî ñïåêòðû îïòè÷åñêîãî ïîãëîùåíèÿ è
ëþìèíåñöåíöèè ÊÒ CdS çàâèñÿò îò êîíöåíòðàöèè èîíîâ êàäìèÿ è ñåðû â
ðàñòâîðå. Óñòàíîâëåíî, ÷òî â ÊÒ CdS â ïðîöåññå ðîñòà ñîçäàþòñÿ äåôåê-
òû, êîòîðûå îáóñëîâëèâàþò øèðîêèé ñïåêòð ëþìèíåñöåíöèè â âèäèìîé îá-
ëàñòè. Êîíòóð ïîëîñû ëþìèíåñöåíöèè çàâèñÿò îò ñîîòíîøåíèÿ èñõîäíûõ
êîìïîíåíòîâ ðåàêöèè ñèíòåçà, ÷òî ïðîÿâëÿåòñÿ â ñòåõèîìåòðè÷åñêîì ñîñòà-
âå ñîáñòâåííûõ äåôåêòîâ ïîâåðõíîñòè ÊÒ. Óñòàíîâëåíî âëèÿíèå êîíöåíòðà-
öèé êàäìèÿ è ñåðû íà ðàçìåð è äèñïåðñèþ ðàçìåðà ÊÒ CdS.

Êëþ÷åâûå ñëîâà: êâàíòîâûå òî÷êè ñóëüôèäà êàäìèÿ, ñîáñòâåííûå äå-
ôåêòû, ñïåêòðû ïîãëîùåíèÿ è ëþìèíåñöåíöèè.
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