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Two Dimensional Fermi Gas

Answer: !ﬂ

In two dimensional system with periodic boundary conditions we can solve the Schrodinger

equation with momentum k, = #n, and k, = Zn,. The number of allowed values of

k-space inside area (L* = A) is

L\2
Number of allowed values of k-space = (7k}) (é—)
m

L 2
= Total number of electrons = 2(7rkfc)( )

o
N N kf
i A=4~T~ %

In two dimensions the density of particles in range (k + dk) is (2nkdk).

> n= | e
J o
N=2% fk

LQ o0 3
=3 |, Zwkf(k.)dk
] oC
- kf(k)dk
-

0
N N e -
e Z“Lf%/o kf(R)dk

Where k can be calculated by using the relation of ground state energy,

(k) = %27—?;
" k 25(?5;)m
> dk =y ?ﬁ%’i-%-s(ﬁ)"”gds
= kdk = %T —;- 25(;)7” (R e




Thus electron density will become,

Where density of state g(g) is,
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