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Footprint over Teaching Mathematica Quantum Mechanics: Script

Lee Myeongwon*
Depeartment of Physics,
Korea University.

This is a talking in Research Training Workshop 2016, Session II promoted by Quantum Control
Lab(qclab.korea.ac.kr). We talk about Heisenberg spin chain and teaching Mathematica@ to solve
it effectively. First, we talk about magnetism, spin interaction, and a result of statistical mechanics.
Ferromagnet is focused, and it is interested topic in magnetism. Spin interaction is origin from

coulomb force.

But, we have remember that electron is fermions.

Second, we describe how to

solve this problem using mathematica technically. We can understand Wigner-Eckart Theorem for
construct hamiltonian. And, we use Clebsch-Gordan coefficient to simplify it. Finally, we introduce

some manual for beginner.
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A. Heisenberg spin chain and Ferromagnet
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II. EXCHANGE INTERACTION

A. Electron Interaction
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B. Statistical Machanics Result
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Quantum Control Lab
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III. HEISENBERG SPIN CHAIN

A. Construct Basis

=
o)
>
>
il
ftlo
e
iy
+»
$327
rr
- &

4
N
N
i
o
52,
)
i
B
£ A
o
)
(o]
i J
o
g,
ul
Ir
fin)
o
r= ok o),
i 2 o

o
b

=W 7 377k 2N x
Ej7F 2N 7 Q7] W&
BE o]8olA 7Hest

O,
oL
i)
[
=
-
2
R
B
L
o Tl
ooy
o0
HE
rln 12 _2.uie 1o

£
N
s
Q
5
i
i
L
_l
ot od, E -
_{

)
o,
Ir

E
.
=
Hu
[
=)
tlo

.
=)

>,

A
HT
rg
2
i)
™,
_OL
N,

d -
P
N M
>
Jo rr
ol
ioﬂ

2
:'lj; o
i
=)
m,
N Ry T

o r{r
RN
l‘ﬂ mio r
Jhu i
NE
S
T
)
v
iu)
)
ru

9
N
rr
P
jins
i
e
SR
2
Rl my
oflo
s
2o,
1o,
5L

by
ot
o%
o

Summer 2016

AT Z5 B01E ol Hlo] A 2ol BolA Az
Wlo] Al A el whg ey ch

L Q

T re) .

AUtk I 1 AR wolAAES wE 4 9la
72 7]

H R
&g H7]2 5 ol 8lA B EA AW XFoRR &
T sy

B. Construct Hamiltonian
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IV. INTRODUCE MATHEMATICA MANUAL
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