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| | =] me
|1/2 1/2>=|u>; |1/2 -1/2>=|d>

product wavefunctions:

[l |1/2 1/2> = | mp| u>= | mu>

[Imtl> | 1/2 -1/2> = | m1>| d>= | m-l d>

L+ |1 = Sgrt[| (I +1)-m(mtl)] || mtl>

L- [Ime = Sqrt[lI(1+1)-m(m1)] |[Im1>

S+ |u>=0; S+ |d>=|u> S- |u>=|d> S- |d>=0;

L+ S |mu> = Sgrt[l (I +1)-m(m:1)] | m+l d>
L+ S- |mtl d> =0

L- S+ |[mu> =20
L- S+ |mtl d>

Sgrt[l(I+1)-(ml)m | mu>

Lz Sz |mu>=m2 | mu>
Lz Sz |mtl d> = -(m+l)/2 | mu>

(LA2+S72) X = (1 (1+1)+3/4) X

J2=({(1 (1 +1)+3/4)+m Sqrt[l (1 +1)-(m1)ni },
(|

{Sar +1)-m(m+1)], (I(1+1)+3/4)-(ml)}}
Ei gensyst eni J2]
2 2
-1+ 41 3+81 +41
Qut[13]= {{---------  hLiL i b,
4 4
2 2 2 2
Sgrt[l +1 - m- m] Sqrt[l +1 - m- m]
> {{- (e T T CERREEEEEEE 1))
1+1 +m I - m

Look carefully at signs: vl has m xed signs; v2 is both postive.

val ues=Factor[ First[ %]
(-1 +21) (L +21) (L +21) (3+21)

these are j(j+1) for j=1-1/2 anmd j=I +1/2

vectors= {Normalize[First[Last[%4]], Normalize[Last[Last[%4]]}
v2=Si npli fy[vectors”2, Assunptions->{|>m n>0}]

Il - m 1+ + m 1+1 +m | - m
Qut[5]= {{------- R s SN CEEEEEE et }}

1+ 21 1+ 21 1+ 21 1+ 21
% /. {1->3/2, m>-3/2}

3 1 1 3
at[6]={{-, -}, {-, -}}

4 4 4 4

9% /. {l->2, m>1}
1 4 4 1
Q7= {{-, -}, {-, -}}
5 5 5 5
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|1 me=| m>
|1 1>=|u> |1 0>=|s> |1 -1>=|d>

product wavefunctions:

[Imi1> |1 1> = |m1>u>= |m1l u>
|Im> |1 0 > | P s>= | ms>

[ ITm1> |1 -1> | m1>] d>= | m+l d>

L+ | I = Sgrt[1(l+1)-m(mt1)] || m+1>
L- |1l = Sgrt[l(1+1)-m(m1)] |Im1>
S+ |u>=0; S+ |s>=Sgrt[2] |u> S+ |d>=Sqrt[2] |u>;
S |u>=Sgrt[2] |s> S |s>=Sqrt[2] |d> S |d>=0

L+ S |m21 u>=Sgrt[l(l+1)-m(m1)] Sqrt[2] |m s>
L+ S |ms> = Sqrt[I(l+1)-m(mt1)] Sqrt[2] | m+l d>
L+ S |ml d> =0

L- S+ |m1lu>=0
L- S+ |ms> = Sgrt[l(l+1)-m(m1)] Sgrt[2] |m1 u>
L- S+ |m+l d> = Sgrt[l (1 +1)-m(mtl)] Sqrt[2] | m s>

Lz Sz |m1 u>
Lz Sz |ms> =
Lz Sz | m1 d>

(m1l) |m1 u>

Inoi

-(m+l) | m+l d>

(Lh2+572) X = (I(1+1)+2) X

J2={{ (I (I +1)+2)+2(m 1), Sqrt[I (I +1)-m{(m 1)] Sqrt[2], O},
{Sqrt[I (I +1)-m(m1)] Sqrt[2], (I (1 +1)+2),Sqrt[|(l+1)-m(m+1)] Sqrt[2]},
{0, sSqrt[l(I+1)-m(m+1)] Sqrt[2], (I (I+1)+2)-2(m+1)}}

Ei gensyst enf J2]

2
Qt[18]= {{(-1 + 1) I, I (L +1), 2+31 +1 },
2 2 2 2
Sogrt[l +1 - m- m] Sgrt[l +1 + m- m]
> {fmmmm
(h+m (1 +1 +m
2 2
Sqrt[2] Sqrt[l +1 - m- m]
> (e ). 1},
1+1 +m
2 2 2 2
Sqrt[l +1 + m- m] Sqrt[2] mSqrt[l + | m- m]
> (s (e ). 1
2 2 2 2
Sqgrt[l +1 - m- m] -l 1+ m+m
2 2 2 2
Sgrt[l +1 - m- m] Sgrt[l +1 + m- m]
> L
2 2
I'+1 - m- 21 m+m
Sqrt[2] (-2 - 21 +2m Sart[l (L +1) - m(1 + m]
> (e ). 11
2 2
21 +21 - 2m- 41 m+2m

Look carefully at signs: vl=(+,-,+), v2=(-,+,+), v3=(+,+,+) has mixed signs; v2 is both postive.

val ues=Factor[First[ %]
Qut[19]= {(-2 + 1) I, I (12 +1), (L +1) (2+1)}

vectors= {Normalize[First[Last[%4]], Nornalize[Last[%4[[2]]], Nornalize[Last[Last[%4]]}
v2=Factor [ Si nplify[vectors”2, Assunptions->{|>m+1, n>0}]]

(r-m@+1-m (I -m({d+m (I +m 1+ +m

Qut[33]= {{------------------- g mmmmmemmo---- ) TTmmmmmmomo----- 1
21 (1 +21) I (1 +21) 21 (1 +21)
2

(1 +1 m (I +m m (1 m (1+1 +n

> B B
21 (1 +1) I (1 +1) 21 (1 +1)

(rFr+m@a+r+m 1+ -mMm@A+1+m (I -mM @2+ -m
I R CTOLTITEE ) rrenerernennnnae ) oeeeseeeieianen 3

2 (1 +1) (1 +21) (L +1) (L +21) 2 (1 +1) (1 +21)

% /. {l->2, m>1}
1 3 3 1 1 1 2 8 1

Qit[34]= {{--, -, -}, {-, - -}, {-, ==, --}}
10 10 5 2 6 3 5 15 15



