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Abstract: Introduction to Ising model; review spin-1/2 and matrix representation of states & nbsp;and operators; programming basics
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For our first task, we will practice using python to deal with a single spin-1/2 particle. The goal is to get used to python and iPython notebooks

exercise our lingar al gt‘b[d sKills.
="
—\o

0
R
o (1)

Here | use = to indicate a definition. The basis veciors on the rnight are defined to be equal 1o the kets on the left

s well as to

We consider a spin-1/2 system thal has two basis slales,

A general state will be of the form

W) =alt) + b1},

wnere laP + 1B = 1, ie it is a normalized pure guantum state of a spin-1/2 system. As a vector, this is represented as

a
=
% (b)

The important operators that act on these states are the identity operator and the spin operators. As usual in linear algebra, any operator is uniquely specified
by how it acls on the basis slales, using this approach, the operalors are defined as follows

1dit) = I)
i) = 1)
sxlthe 1)
sxlb) =1ty

Sx|ty =ill}
Sx|L) = -t}

Sz|t) =1}
Szjl) =~

These operators can then be represented as matrices, giving

(1 0 . (ﬂ 1 . 0 1 S (] 0 )
Id = LSx = By=1 . L =
G 1 1 0 i 0 0 -1,

These are of course the usual Pauli matrices

We will now practice writing these matrices using python. We first "import” the numenical python, or “numpy," pac

iting "as np" just lets us call the package whatever we want so we can type that instead of numpy when we use it later. "n
highly recommended using it for all your programs.

p" is the traditional abbreviation, so |

Now | will demonstrate in the next line how to input a matrix
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