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The simplest Hamiltonian one can
come up with for the interactionof
two spins is

H 2 25
Townsend59

The 2 and the 2 arejustin there
for convenience and so that it has
dimensions of energy
In the direct product basis 5 I
can be written s Idz Id Szx

1 Sly Idi Id Say
S z Idz Id Szz
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Brian Hill
Homework 15 due Monday, 11/4 is to complete this handout (see all the places marked "Your turn"), and also do Townsend 5.1 and 5.6.



but that simplifies to
5 052 1 5

y SzgtSz Szzand you have to know that that is
what 5,52 is short for
that's as far as we got on 10 30

Twewanttofindthe matrix
of the Hamiltonian in the 117,123,137,147
basis

Recallthat six and Sy are kindof
a mess in the z basis and of
course six and Szy One way of
dealing with this is to introduce the
raising and lowering operators
Sµ Sixt is y

S Six isy
Sas Szxtiszy Sze Szx iszy

YOUR TURN
find an expressionfor H Z 3.5
that only uses sit St sie Sztfz dzz
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111th 411437,41Htt and
22 11 17 are all 0

Find 6 11 27

YourTVRNAGAN2
find 2111 3



If things havegonewell you nowknow 7 of the entries of
LilHIP and the matrix lookslike

Really we still have nine moreentries
to go but by nowyou knowhow to
get all of them and I'lljust
give you the whole 4x4matrixforA

A 2 O O 0

It o Ate A 0

IIIIn of a Ak
0 o o Ak

This is Townsend 5 It

yourturn AGAIN What are the
eigenvectors andeigenvalues of

it nineteenth iminant

of a 4x4matrix
It will be a 4thorder

polynomialwithfour roofs
and four eigenvectors
Normalize the eigenvector


