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Ââåäåíèå.

Ïîñòàíîâêà çàäà÷è

Èññëåäîâàíèå õàðàêòåðèñòèê CPTA 151-30:

íàïðÿæåíèå ëàâèííîãî óñèëåíèÿ

(breakdown voltage)

÷àñòîòà òåïëîâîãî øóìà

ïåðåêðåñòíàÿ îïòè÷åñêàÿ ñâÿçü

çàâèñèìîñòü ïàðàìåòðîâ îò òåìïåðàòóðû
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Îïèñàíèå SiPM. Êîðîòêî.

Ñòðîåíèå è ïðèíöèï ðàáîòû SiPM

ìàòðèöû ïèêñåëåé 1000mm−2

íèçêîå ðàáî÷åå íàïðÿæåíèå 27V

êîýôôèöèåíò ëàâèííîãî óñèëåíèÿ 106

Ãåéãåðîâñêèé ðåæèì
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Îïèñàíèå SiPM. Êîðîòêî.

Ñòðîåíèå è ïðèíöèï ðàáîòû SiPM

ñèãíàë îòäåëüíîãî ïèêñåëÿ àíàëîãîâûé

ñóììàðíûé ñèãíàë ëîãè÷åñêèé

äëèòåëüíîñòü îïðåäåëÿåòñÿ âðåìåíåì

ðàçâèòèÿ ëàâèíû è ïîñëåäóþùåé

ðåêîìáèíàöèåé íîñèòåëåé
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Ñõåìà óñòàíîâêè

Óñòàíîâêà

Îñíîâíûå áëîêè óñòàíîâêè:

-ñâåòîèçîëèðîâàííàÿ êîðîáêà ñ SiPM è

áûñòðûì ñâåòîèçëó÷àþùèì äèîäîì (LED)

-óñèëèòåëü ñèãíàëà SiPM

-öèôðîâîé îñöèëëîãðàô

-öèôðîâîé ãåíåðàòîð äëÿ ïîäæèãà LED è â

êà÷åñòâå òðèããåðà
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Îñíîâíûå èñòî÷íèêè øóìà.

Èñòî÷íèêè øóìà.

Ïðè÷èíû âîçíèêíîâåíèÿ øóìà:

òåïëîâîé øóì

íå ïðåâîñõîäèò 1ôý ñèãíàë

÷àñòîòà ìåíÿåòñÿ â ïðåäåëàõ 10÷ 1000 kHz
çàâèñèò îò íàïðÿæåíèÿ ñìåùåíèÿ

ïåðåêðåñòíàÿ îïòè÷åñêàÿ ñâÿçü

âòîðè÷íûå ôîòîíû ãåíåðèðóþòñÿ âî âðåìÿ ðàçâèòèÿ ëàâèíû

óõóäøàåò ðàçðåøåíèå

çàâèñèò îò íàïðÿæåíèÿ ñìåùåíèÿ
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Ìåòîäèêà è èçìåðåíèÿ.

Íàïðÿæåíèå ëàâèííîãî óñèëåíèÿ

3 ìåòîäà:

ïî çàâèñèìîñòè êîýôôèöèåíòà ëàâèííîãî óñèëåíèÿ îò íàïðÿæåíèÿ

îáðàòíîãî ñìåùåíèÿ

gainpixel =
Qpixel

e
= Cpixel

Ubias − Ubreakdown

e

ñ ïîìîùüþ ÂÀÕ

ïî çàâèñèìîñòè ÷àñòîòû øóìîâ îò íàïðÿæåíèÿ îáðàòíîãî

ñìåùåíèÿ
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Ìåòîäèêà è èçìåðåíèÿ.

Êîýôôèöèåíò ëàâèííîãî óñèëåíèÿ

gainpixel íàéäåí èç

ïðîèíòåãðèðîâàííîãî ñèãíàëà

SiPM:∫
U

50Ω
· dt = K · e · gainpixel

Òèïè÷íûå çíà÷åíèÿ:

d gainpixel
dV

∼ 1 · 104

Ubreakdown ∼ 25V
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Ìåòîäèêà è èçìåðåíèÿ.

ÂÀÕ
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Ìåòîäèêà è èçìåðåíèÿ.

Òåïëîâîé øóì

Çàâèñèìîñòü ÷àñòîòû øóìîâ îò

òåìïåðàòóðû:

Òèïè÷íûå çíà÷åíèÿ:

Äëÿ 26.0V → 11 kHz
degree

Äëÿ 26.4V → 21 kHz
degree

Äëÿ 26.8V → 26 kHz
degree
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Ìåòîäèêà è èçìåðåíèÿ.

Ïåðåêðåñòíàÿ îïòè÷åñêàÿ ñâÿçü
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Âûâîä

Âûâîä

Òàêèì îáðàçîì:

ðàçðàáîòàí ìåòîä äëÿ íàõîæäåíèÿ Ubreakdown

èçó÷åíà çàâèñèìîñòü òåïëîâîãî øóìà îò íàïðÿæåíèÿ ñìåùåíèÿ è

òåìïåðàòóðû

íàéäåíà âåðîÿòíîñòü ïåðåêðåñòíîé îïòè÷åñêîé ñâÿçè
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Âûâîä

Ïîñëåäíèé ñëàéä

Ñïàñèáî çà âíèìàíèå!
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Âûâîä

Òàáëèöà Ubreakdown

� SiPM Ubreakdown(gain) Ubreakdown(CVC ) Ubreakdown(rate)
1 25.0 25.3 25.6

2 24.6 24.9 25.4

3 24.8 24.9 25.2

4 24.5 25.4 25.9

5 25.8 26.3 �

6 24.8 24.8 �

7 25.6 25.8 �

8 24.8 25.0 �

9 24.6 25.1 �

10 24.8 25.1 �

11 24.5 24.8 �

Êðàâ÷åíêî Ñåðãåé (Ìîñêîâñêèé Ôèçèêî-Òåõíè÷åñêèé Èíñòèòóò Èíñòèòóò Ôèçèêè âûñîêèõ Ýíåðãèé)Èçó÷åíèå õàðàêòåðèñòèê êðåìíèåâîãî ëàâèííîãî ôîòîäèîäà äëÿ ïðèìåíåíèÿ â äåòåêòîðàõ ÷àñòèö.28 íîÿáðÿ 2013 ã. 15 / 15


	.
	 SiPM. .
	 
	  .
	  .
	

