
Ìàòåìàòè÷åñêèå îñíîâû åñòåñòâîçíàíèÿ. Òåîðèÿ ñòðóí. 3

1. Íàéòè ñïåêòð ýíåðãèé êâàíòîâîìåõàíè÷åñêîé ñèñòåìû ñ ãàìèëüòîíèàíîì

Ĥ = 1
2

(
P̂ 2 + ω2Q̂2

)
ãäå Q̂ è P̂ - äâà ýðìèòîâûõ îïåðàòîðà ñ êîììóòàöèîííûìè ñîîòíîøåíèÿìè
[Q̂, P̂ ] = i~.

2. Íàéòè ìàññû (ñîáñòâåííûå çíà÷åíèÿ ìàññîâîãî îïåðàòîðà)

α′M̂2 =
∑
n>0

α̂i
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i
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D − 2
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ñëåäóþùèõ ñîñòîÿíèé êðèòè÷åñêîé îòêðûòîé áîçîííîé ñòðóíû
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3. Íàéòè ïðîèçâîäÿùóþ ôóíêöèþ äëÿ ÷èñëà ôèçè÷åñêèõ ñîñòîÿíèé d(n) îòêðû-
òîé áîçîííîé ñòðóíû ñ ìàññàìè α′M2 = n. Íàéòè àñèìïòîòèêó d(n) ïðè áîëü-
øèõ n.
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