
Ground stile wit taking spin into

account :
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IS there are N fermions ( we ignore

spin for the moment )
, they all

occupy
distinct momenta such that the energy

is minimized
.

Thus . these momenta

are contiguous in the energy space . .
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The crucial thing to hole is that

Pf is a fn of particle density

And not just particle member .

The is obvious On dimension grounds:
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precise calculation :
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Withspin :

hlt 's study ground state of e- s

which have spin . Liz .

Now , the creation lauuihilahon operators

carry two quantum numbers
, #

and T±±
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. e
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For free electrons
,

the energy
eisenralues are independent of spin :
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UsingPz¥z= N from above ,
one obtains
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Thus ,
a fermi gas has a non . zero pressure

even at the zero temperature
.

This is

completely
different than a classical Ideal

gas where Pz P T = 0 at T  = 0
.



Correlations in the ground state :

-

A useful quantity is :
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the amplitude for removing

a particle from location I withspinr '

returning to location F. and spin T
.

Since ground state has a definite value

of total r
,
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.
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zero when T # 51
.

Thus ,
we don't

need two distinct spin indices :
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Thus 6 shows oscillations at

scale PIL and decays In a
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The power . law originates from the

fact that ( Npr ) B singular in
p -

the ground state .

The Fourier

transform of Gcr . r ' ) is also

singular .at
,
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