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Fermi Coherent States

1) Let â+ and â are fermionic creation and anihilation operators:{
â, â+

}
= 1

and coherent states:

|α〉 = exp
(
−αâ+

)
|0〉

〈α| = 〈0| exp (−âα∗)

Show that

â |α〉 = α |α〉
〈α|β〉 = exp (α∗β)

and ∫
dα∗dβ

|β〉 〈α|
〈α|β〉

= 1̂

2) Let (α∗, α) and (a∗, a) be pairs of Grassmann variables,

f(α∗) and g(α∗) are ’vector’ function of Grassmann variables,

A(α∗, α) , B(α∗, α) and C(α∗, α) are ’matrix’ function of Grassmann variables

f(α∗) = f0 + f1α
∗

A(α∗, α) = A00 + A10α
∗ + A01α + A11α

∗α

with the scalar product defined as:

〈f |g〉 =

∫
dα∗dα exp (−α∗α) (f(α∗))∗ g(α∗)

Show that:
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〈f |g〉 = f ∗
0 g0 + f ∗

1 g1

Also show that

(Af)(a∗) =

∫
dα∗dα exp (−α∗α)A(a∗, α)f(α∗) = g(a∗)

is equivalent to

(
A00 A01

A10 A11

)(
f0
f1

)
=

(
g0
g1

)

and

(AB)(a∗, a) =

∫
dα∗dα exp (−α∗α)A(a∗, α)B(α∗, a) = C(a∗, a)

is equivalent to the standard product of 2x2 matrix: AB = C

3) Prove the formula for multidimensional Gaussian integral

with a hermitian A over complex Grassmann variable

(using change of variables which diagonalized matrix M):

Z =

∫
ΠN

i=1dα
∗
i dαi exp(−

N∑
i,j=1

α∗
iMijαj) = detM
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