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Chap.4 The representation for

4.6 %‘ﬁfﬁ% 3 «5 6 ‘1 & i & (#1) the states and dynamical variable

a4 REEXER
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Chap.4 The representation for

4.6 %‘ﬁfﬁ% 3 «5 6 ‘1 & i & (%22) the states and dynamical variable
2. 4~ QHXBXREA

<§+i><§—i>—(f—ij[é+i]

- dg T dg ds N\~ ds

i, d .d . &
_EL‘/’K R
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Chap.4 The representation for

4.6 ﬁ‘ﬁfﬁ% 3 «5 6 ‘1 & i & (#23) the statés and dynamical variable

% H I AAE R

N =

n

%y (O=Ne > H(©

ay, (&)= [(&—5} ()

N —é d e
=—Le¢ —H _” 2 H '
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Chap.4 The representation for

4.6 ﬁ‘ﬁfﬁ% 3 «5 6 ‘1 & i & (%24) the statés and dynamical variable

ay,(y)= \fzté—— 2H(ff) [

MR 28 H,(O)=H,,(§)+2nH, (5)
H,(8)=2nH, (S)

Gy (&) =N e > H (£)=~2n ]va "y

n—1

Y O=Ne T HO=
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Chap.4 The representation for

$ERBERE D EALE & (#25) the states and dynamical variable

5

N
" =F, al =\2(n+1)
N, 2n N,

n—1 n+l

;& W, = \/ZWn—l (S)
x&ﬂ?”n =VH+ 1'7”n+1 (5)

MRAHEARR, HDiracffSRASRK, ULBWERAEHN

N

A

A+

A

n>:\/ﬂn—ﬁ_> 7
n>=\/n+1 n+l> (8)
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Chap.4 The representation for
the states and dynamical variable

n+l
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46 KBRS DBEALEE (D
d - a|n)=n|n-1)
i [n) =\n+1|n+l) L
a'a'|0)=a'|1)=v2/2)

(@) o>.:a+(a+)2 0) =v24"2) =/3![3)

(@)"[0) =n!|n) w— \n>=%(&+)” 0)

n!
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Chap.4 The representation for

46 BAHHEDHEARE & (% 8) the states and dynamical variable

4. BFEHERF

=L t+—uw'x’ =(a"a+ %)ha)

2u 2
SIANER

W g B HAT

m n>: n&+n—l>=n‘n>
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Chap.4 The representation for

46 BAHHEDHEARE & (5 9) the states and dynamical variable

5. A MR SRR
DU TR NIIAEAR |n) NERMBRIER
A HE R

a e (n'|aln) =\/;<n' n—1) =\/Z5n',n_1
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Chap.4 The representation for

46 BAHHEDHEARE & (% 10) the states and dynamical variable

QHSERETE (1|0 n) =\n+1{n|n+1) ={n+15,

n,nt+l

v (n/|Nn)=n(n'|n)=ns,
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Chap.4 The representation for

46 BAHHEDHEARE & (% 11) the states and dynamical variable

H W% T

(n' H n)=(n’ (N +%)ha)‘ n)=(n +%)ha) O,

1 )
—hw O O O --
2
0 éha) O O --
2
0 0 éha) 0 ---
2
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Chap.4 The representation for

46 BAHHEDHEARE & (% 12) the states and dynamical variable
g —EEETRTES, REH av K ) -
HFISUENIARER R .

Solve:

155
i) RTFRER. |n)=Ne 2 H (o)

IL[(() 1/2 o 1/2
o= —— . ]\fn _
(hj (ﬁﬁWj

1 JEK 2 T 3 i 3 2 3
H  (ax)-2cxH (ax)+2nH _ (ax)=0

ISR T I R AR A
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x‘n>:ﬁ(\/;‘n—l>+\/n+l‘n+l>)

1

X |n) :ﬂ(‘/n(n_l)‘n_2> +2n+1)| )+ (n+1)(n+2)\n+2>)

SRS x‘ O>

I
IEW

L (0)++2]2)

2
0) =
x*|0)=

x=(0[% ﬁ(om =0
—{(ol0) +2(0[2)) -
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Chap.4 The representation for

46 BAHHEDHEARE & (% 14) the states and dynamical variable

(J%‘n—1>—\/ﬁ\n+l>)

n>=—t
V2

n>:% (\/n(n—l)‘n—2>—(2n+1*n >+ (n+1)(r+2)[n+2 >)

7 d’ o
O>=—El> , $‘0>:3(\/§‘2>‘{0>)
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Chap.4 The representation for

46 BAHHEDHEARE & (% 15) the states and dynamical variable

P =<0|P.|0>=—ih <0

2h2

<O|(\/§|2> |O>)

“(Ap)t=h’/4
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Chap.4 The representation for

46 BAHHEDHEARE & (% 16) the states and dynamical variable

ah

= -
px \/5

@a-a"

A2|O>—L(a+ )|1>=L2(|O>+\/§|2>)

20 200

|O>—za—h(a )|O>:—ia—h|1>

ﬁ J2
o’
—(a-a)|1>== (|0>—ﬁ|2)
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Chap.4 The representation for

46 BAHHEDHEARE & (B 17) the states and dynamical variable

¥=<0/%|0>=0,

p.=<0|p.|0>=0,

2 =2 1

(Ax)z =X =X :g )

h
(A0 (4, =
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Chap.4 The representation for

46 BAHHEDHEARE & (%2 18) the states and dynamical variable
Ex2. ficREAu NFEEFBNMIERT Z2HIN
H' =ax’ +bx*
RHEFIER T BN R MESH—RBIE

Solve:

[FE—] B TFEDEHYR—ANEEXNYEER, £
BALEIAERERTHE, HTRERIEMFFR, W HIEM
H BT L.

g2

TgEEs |(n>=Ne* H(x

12
45
h
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Chap.4 The representation for

46 EHRUELEALEE (B£19 the states and dynamical variable
— R EERIBIE:
EY :<n\I§7'\n>=cz<n|x3 n>+b<n|x*|n>
1 JE K2 TR BB HE A 3K
H  (ax)-2axH (a x)+2nH, _ (a x)=0

1
FIRGES x|n>:—(x/;|n—1)+\/n+1\n+l>)
V2a

1
X | n >:27“2{\/n(n—1)‘n—2 >+(2n+1)‘n >

+\/(n+1)(n+2)\n+2>}
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Chap.4 The representation for

46 BAHHEDHEARE & (% 20) the states and dynamical variable

<n|x |n> :Z<n|x|m><m|x2 |n>

Wms,,  +m+15,,., )<m|x*|n>

1
2 .
:L(\/n+1<n+1|x2 ln> n<n—1|x2 |n>) =(

J2a

<n|x*|n> :Z<n|x2|m><m|x2|n>

— 2;2 Z(\/ m(m-1)o, ., +(2m+1)o,

+J(m+1)(m+2)8,, ) <m|x* |n>
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Chap.4 The representation for

46 BAHHEDHEARE & (% 21) the states and dynamical variable

[5¥E=] )
A H X =

[a,a ]=1 ie. aa —aa=1

3
BwE: X =(\/_%j { &3+4&+3+3(a—|—a+)N}
o

. 1
Xt = {a +a™ +(4+N)a? + N&* + 6N
40

+3Q2+d* +a?)N +3}
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Chap.4 The representation for

46 BAHHEDHEARE & (% 22) the states and dynamical variable

<n|x |n>=0

E(l) :H, _ 3b
n nn 4&2
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Chap.4 The representation for
the states and dynamical variable

Bit-Ry (BT 54T ))

4.1, 4.2, 4, 3, 4., 9,
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