
VEZANA STANJA V 1-D (I. del naloge)

(a) Pogoj za energijo delca za vezana stanja: E < V1 in E < V2.
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ψ1 = A eik1x + B e-ik1x = A e-K1x + B eK1x ⇒  A = 0 (ker je x )0,(−∞∈ )
ψ1 = B eK1x

ψ2 = C eik2x + D e-ik2x = C e-K2x + D eK2x ⇒  D = 0 (ker je x ),0( −∞∈ )

ψ2 = C e-K2x
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B = M21 C (zaenkrat ne potrebujemo) in
0 = M11 C in ker C≠ 0 ⇒  M11 = 0
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 ⇒  Energije vezanih stanj so hkrati poli za koeficient prepustnosti t.

(c) Pri eni od prejšnjih nalog smo za potencial v obliki V(x) = V0 δ (x) izpeljali
prehodno matriko:
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Ker imamo v naši nalogi prehodno matriko ravno obratno definirano, moramo poiskati njen
inverz:
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Vidimo, da je energija vezanega stanja res negativna.
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ψ1 = A eikx + B e-ikx = B e-ikx =  B eKx , za x < 0
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Torej sta naši funkciji:

ψ1 =  K  eKx , za x < 0 in

ψ2 = K  e-Kx , za x > 0.
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ψ1 = A eikx + B e-ikx

ψ2 = C eikx + D e-ikx



Upoštevamo robna pogoja:
1) ψ1|x=0 = ψ2|x=b in
2) ψ'1|x=0 = ψ'2|x=b; in ju uporabimo na:
ψ1 = (M11 C + M12 D) eikx + (M21 C + M22 D)  e-ikx

ψ2 = C eikx + D e-ikx.
1) ⇒  M11 C + M12 D + M21 C + M22 D = C eikb + D e-ikb

C (M11 + M21 - e
ikb) = D(-M12 - M22 + e-ikb) *

2) ⇒  ik (M11 C + M12 D) – ik (M21 C + M22 D) = ikC eikb - ikD e-ikb /:ik
M11 C + M12 D – M21 C - M22 D = C eikb - D e-ikb
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kjer je detM = M11 M22 – M21 M12.

(e) Potrebno je rešiti primer (d) za potencial V(x) = -V0 δ (x). Prehodno matriko za ta§��W¥3����,�E�8�*¦2�
�����S�G�8�J����¡9���8�:�9¨o¥I�;������°Q,±"�.�0¦A�8£H�Cª5¦A���U�7¨*¦ ¥3��¨�� ª����U�o�8�E���T���;¥I�)�T�4¥V� �.���5¨N���*�������L�
0)(det1 2211 =+−+ − ikbikb eMeMM .

detM = (1+
ik

k

2
0 )(1-

ik

k

2
0 )-

ik

k

2
0 (-

ik

k

2
0 ) = 1 + 

2

2
0

4k

k
 - 

2

2
0

4k

k
 = 1

Torej: 2 - (1 + 
ik

k

2
0 ) e-ikb – (1 - 

ik

k

2
0 ) eikb = 0.

2 – (e-ikb + eikb) - 
ik

k

2
0 ( e-ikb - eikb) = 0

2 – 2cos(kb) + 
ik

k

2
0 2isin(kb) = 0 /:2

1 - cos(kb) + 
k

k

2
0 sin(kb) = 0 / damo na dvojne kote

sin2

2

kb
 + cos2

2

kb
 - cos2

2

kb
 + 

k

k

2
0 sin2

2

kb ²^³=´ ¡'§��H© ¥3��¨����
�o�����8���*�<���S£�¨��(ª ���)���W¥3�

sin2

2

kb
 + cos2

2

kb
 + sin2

2

kb
 - cos2

2

kb
 + 

k

k

2
0 2 sin

2

kb
cos

2

kb
 = 0

2sin2

2

kb
 + 

k

k0 sin
2

kb
cos

2

kb
 = 0  /: cos2

2

kb

tg2

2

kb
 + 

k

k

2
0 tg

2

kb
 = 0 ; upoštevamo k=iK in tg(iz) = i th(z)

-th2

2

Kb
 + 

K

k

2
0 th

2

Kb
 = 0



th
2

Kb
 [-th

2

Kb
 + 

K

k

2
0 ] = 0

Dobimo dve rešitvi:

1) th
2

Kb
 = 0

2

Kb
 = 0

K = 0 ⇒  E = 0

2) th
2

Kb
 = 

K

k

2
0

th µ
2

||2 Emb
 = 

||2
0

Em

mVµ
¶�·�¸�¹�·!º�»*·)¹�¼�·�¹*·8½:¼.¾I¼:º�¹�¿7ÀJ¸!ÁJ½ Â(¼	Ã�· Ä�½E·�Å9Æ�¿=Ç*·5Ç�¿;È'½E¸8ÉH·�ÊU¿�½:¼	Ê
¼G¾I¸'Ë
b ⇒∞→  thcb →1 in |E| →  E0 = konstanta oz. E →  -E0

b ⇒→ 0  thcb →0 in |E| →  ∞  oz. E →  - ∞ .


