
 

Let's now work on finding a more general
prescription for PTexpansions This

approach will work for any dimension of

Hilbert space and as long as theperthation
is small it will produce a reasonable approx

Themethod relies on having an exactly
solvable zeroth order problem

Hoth Enos has
no perthation
at all

The problem we want to solve is the

one where the pertubation H ispresent

HotH In EnIn
we seek approximate solutions to End In

that will rely on Ed and In T To
keeptrack of the order of approx we introduce

X and set equal to 1 at the end

HothH In Eu In



We look for a power series solution

E En tXEn th En t I En t

In In th In IT In Pln

To doso we pop our solution into the eigenvalue

equation and match terms of the same X
order

flothH 1h s Hn Mn

En t I En t I En t Hn t Hn t 51N t

DoingSo gives us

I Holn En In just the
originalproblem

Xl Holn H'In En tn t En In

I Holn H'In En In En In En t
etc
We collect terms based on their In
Ket



I Ho En Hn o

Ii Ho En t In Ei H'tI n t

1,2 Ho En In t Ei H11h E 1h07

etc
This is why the original problem

Holn En In
needs a solution the rest of the expansion
relies on it

McIntyre goes through an excellent

matrix tracing argument read it to

show
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Basically to first order the energy
correction Ei is equal to the diagonal

i

fH

To firstorder the contributionofa state

1m17 to theormotion.lu
is proportionffdiagonaldements
of H and inverselyproportional tothe
energy difference between uh

Through a second matrix tracing example

McIntyre shows the second order

comection to the energy Ea is

proportional to the square of the offdiag

elements of H scaled by their

energy differences with Eu

Ei 4 t
Mtn



Afew notes
This only works for a system

where Holn EnosInes
is solvable

It assumes each correction Horder
is smaller than Hos contribution

preferably smallercontributions as X
increases to converge

It does not work for degenerate
problems Eun Emm o V

We typically don't look beyond

2nd order for Eu or first
order for 1h


