
Variational Approach to Anderson's

impurity problem .
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J ≈ 1¥21 = Antiferromagnetic .

where Ed = Ed - Ep •



To capture the entanglement between

the local moment and the conduction

c-s . consider the following
trial

wave-fn :

14> = [ to + Edge ckrdtr 710>
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where 10> devotes filled - fermi sea ☒

empty Ident .

The variational energy is given by .
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where we have set the energy of the

filled Fermi sea to zero las a convention .
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One
may define the binding energy

as
k
= Error - Ed .

If

Dk ≤ 0 ,
then the entangled state

14) has a lower every than
'

the product state Rilled fermi sea>

☒ Kirsty occupied f-level> .
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where Nlo) = DOS at the fermi energy .
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( EF = Fermi energy)
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One may define
a Kondo temperature

TK N-= Dk and Kondo length

scale 3k ≈ VF / Ak that capotes



the size of the
•
screening clouds

of the conduction e- s around

the electrons
.

One can show that the

occupation level of
the impurity

≈ 1- TAI ≈ 1 .
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Scattering phase shift = occupation

8th

For = 8 ↓ = Ig .

⇒ Resonant

scattering .



More on Kondo levstn Shall :

-

Recall the entangled wave-fu we are

considering :

14> = [ to + Edge ckrdltr 710>
kCk*

If we choose the location of the

magnetic impurity to be at the origin,

then the amplitude corresponding to

entanglement between conduction e-

at and the local moment is :
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We now show that ✗ CFD decays

as e-
r / 3k where 3k is the



Size of the Kondo screening

cloud mentioned above .

As shown above ,
after variational

minimization , one obtains .
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Since only e- close to the fermi

surface are involved in the hybridization,

One may assume Vk→ = V = constant

and Ipf = - Vf Ik- Kpl < 0
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where we have used trot

Ak ( = - Ep É¥Ñkd ) < 0
.

Due to pole at imaginary k , the
above integral decays exboventialey as
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where 3k ~ q , , as anticipated.


