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ä
n
n
a
lö
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ä
r
k
o
n
sta

n
te
r:

−
~
2

2
m
d
2
ψ

d
x
2
+
V
(x

)ψ

ψ
=

λ
=

k
o
n
sta

n
t

(V
.2
0
)

i
~
d
φd
t

φ
=

λ
=

k
o
n
sta

n
t

(V
.2
1
)

M
aterien

s
S
tru

ktu
r
I,
2
0
1
3

◭
◭

◭
⋄
◮

◮
◮

×
1
2



V
i
lö
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värd

esekvatio
n
.
P
o
ten

tialen
V
(x

)
ko
m
m
er

att
avg

ö
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fö
rän

d
ras

i

tid
en

u
tan

so
m

är
sta

tio
n
ä
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et

b
eror

p̊
a
tid

en
.
O
m

vi
b
ara

h
ad
e
h
aft

d
et

en
a
tillst̊an

d
et

—

an
tin

g
en
a
2
=

0
eller

a
1
=

0
—

h
ad
e
vi

f̊att
en

statio
n
är

lö
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fö
rsta

fem
v̊ag

fu
n
ktio

n
ern

a
fö
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fö
r
u
d
d
a
kvan

ttal
n

h
ar

allts̊a
p
ariteten

+
1

o
ch

eg
en
fu
n
ktio

n
ern

a
fö
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rre

är
d
en

en
erg

i
so
m

d
en
n
a
eg
en
fu
n
ktio

n
svarar

m
o
t:

M
aterien

s
S
tru

ktu
r
I,
2
0
1
3

◭
◭

◭
⋄
◮

◮
◮

×
3
3

fl
era

n
o
d
er→

stö
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ä
n
d
lig

t
h
ö
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lö
sn
in
g
en

h
elt

allm
än
t

ψ
(x

)
=
C

1 e
+
ik

2
x
+
C

2 e
−
ik

2
x
=
C

1 e
−
κ
2
x
+
C

2 e
κ
2
x

(V
.7
7
)

E
fterso

m
vi

in
te

vill
att

v̊ag
fu
n
ktio

n
en

skall
”
exp

lo
d
era”

i
o
än
d
lig
h
eten

o
ch

g
e
en

o
än
d
lig
t
stor

M
aterien

s
S
tru

ktu
r
I,
2
0
1
3

◭
◭

◭
⋄
◮

◮
◮

×
3
9

san
n
o
likh

et
att

fi
n
n
a
p
artikeln

i
ett

klassiskt
sett

fö
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ö
r
vän

stra
led

et:
ta

n
g̊
ar

m
o
t∞

d̊
a
arg

u
m
en
tet

g̊
ar

m
o
t
π
/
2
.
F
ö
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värd

en
a

är
a
k ,
A
k .

D
å
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eräkn

as
p̊
a
fö
ljan

d
e
sätt:

(∆
x
)
2

=
E
[(x

−
〈x〉)

2]
=
〈

(x
−

〈x〉)
2
〉

−
(〈x

−
〈x〉〉)

2
(V

.1
3
7
)

=
〈

x
2−

2
x
〈x〉

+
〈x〉

2
〉

−
(〈x〉−

〈〈x〉〉)
2

(V
.1
3
8
)

=
〈

x
2
〉

−
2
〈x〉〈x〉

+
〈x〉

2
(V

.1
3
9
)

=
〈

x
2
〉

−
〈x〉

2
(V

.1
4
0
)

=
V
a
r(x

)
(V

.1
4
1
)

so
m

är
varian

sen
fö
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säkerh

eten
∆
A

u
p
p
fyller

(∆
A
)
2
=
〈

A
2
〉

−
〈A

〉
2

(V
.1
4
2
)

M
aterien

s
S
tru

ktu
r
I,
2
0
1
3

◭
◭

◭
⋄
◮

◮
◮

×
6
4



V
än
tevärd
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rg
e
n
o
m
trä
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kväveato
m
en

kan
b
efi
n
n
a

sig
i
tv̊a

sym
m
etriska

läg
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läg

en
kan

b
eskrivas

m
ed

tv̊a

sym
m
etriska

p
o
ten

tialen
erg

iku
rvor.

K
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kväveato

m
en

h
ar

h
ar

en
erg

iern
a
E

1
resp

ektive
E

2
i
d
e
o
lika

läg
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äller

en
lig
t

d
e

B
ro
g
lie-relatio

n
en
.

V
i
ser

skilln
ad
en

i
d
e
tv̊a

term
ern

a
i
lö
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fö
rsta

exciterad
e
tillst̊an

d
et.

B
eräkn
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