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Céu Loigidi Diém
la Piéu kién dé hiéu ing xuyén ngam xay ra:
Ey <V 0.5
B2 rong rao thé phai rat nho dé T # 0, hay ————e @ % 0 0.5
D)
1b Vi dy: the nh¢ dung linh kién ban dan c6 cau trac floating gate,
hodc Kinh hién vi xuyén ngim dién tir (STM), i 0.5
hodc bat ky trng dung nao c6 lién quan dén hiéu irng xuyén ngam
Giai thich: néu dugc hai y sau day trong vi du
1. C6 su ton tai ciia mdt rao thé 7 ’ ‘ 0.5
2. Bé rong rao thé rat nho (cd nanomet) dé xac suat truyén qua co gia khac | 0.5
0.
2a Céc sé lugng tir trong co hoc luong tur: s6 lwong tir chinh, sb lugng tir quy | 0.5
dao, s0 lugng tur tur, va so luong tir spin.
Electron 1a mot Fermion vi n6 c6 spin ban nguyén. 0.5
2b SO lugng tir chinh: n =2 0.5
SO lugng tr quy dao: /=1 (Gng vai orbital p) 0.5
SO lugng tu tr: m=-1, 0, +1 0.5
3a Ta co:
+oo
J_ O () dx 0.5
+oo * dl[)()
=1Vf dx wo(x)— 05
3b Tri riéng clia toan tir xung lugng dugce tinh theo biéu thic
+o * .
J22 W5 (P (1) dx 0
ih p+oo
— e YY1 ()dx = 0 0.5
4a Tir diéu kién chuan hoa cua ham song ta co:
+00
1= dx|yp(x,0)|? = f dx 2[f (x)]? 0.5
Vi f(x) 1a mot ham le
0
2, dx 2[f (012 = [° dx 2[f ()] f+wd( )2[f = (=0)]* =
+o0
[ dx[f0)]? =1 .
Nhu vay ¥ (x, 0) 1a mot ham da chuén hoa
4b Bai vi ham f(x) 1a mot ham so6 1¢, do d6 f(0) = —f(—0) =0. |10
Nghia la p(0,0) = 0
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