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For n ≥ 3 and b > 0 let H(b) = H0(b) + bV , where the
electric potential V satisfies

V = V (x , y , z) ∈ C∞
c (Rn)

H0(b) =
d∑

j=1

[(
Dxj
− bµj

2
yj

)2

+

(
Dyj

+
bµj

2
xj

)2
]
−∆z

We consider the case 0 < 2d < n.
µj > 0, j = 1, . . . , d .

b — the strength of the magnetic field

Let h =
1√
b

be the semi-classical parameter.
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The wave operators for the pair (H0(b), H(b)) defined by

W± = s- lim
t→±∞

U(t)U0(−t) in L2(Rn)

exist and are complete, where

U(t) = e−
i
h
tH(b), U0(t) = e−

i
h
tH0(b), t ∈ R.

We can therefore define the scattering operator S by setting

S = W ∗
+W−.
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For E > 0, there exists an operator

S(E , b) : L2
(
R2d × Sn−2d−1

)
→ L2

(
R2d × Sn−2d−1

)
such that

S(E , b)F0(E ) = F0(E )S(b),

where F0(E ) is a version of the Fourier transform.

T (λb, b) = S(E , b)− I is called the scattering amplitude at
energy E
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T (λb, b) =
2π

h3
Ũ∗F̃0

(
λ

h2

)
R−

[
h2∆z , χ1

] ∫ T0

0

e−
i
h
tPN(λ)dt

[
h2∆z , χ2

]
R+F̃0

(
λ

h2

)∗

Ũ +O
(
hN−2

)
,

where T0 >> 0 and Ũ is a metaplectic (i.e., a change of
variable) operator.
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We construct a parametrix (i.e., an approximation) to e−
i
h
tPN

for small t of the form

1

(2πh)n−2d

∫
Rn−2d

e
i
h
(φ(t,y ,z,η;θ)−z ′·θ)υ(t, y , z , η; θ)dθ,

where φ has certain properties such that for every (y , η) this a
semi-classical Fourier integral operator (h-FIO).

It is a symbol τ (y , η) in (y , η) , which is quantized as
τw (y , h2Dy) .

Thus τ ∈ S
1
2 and it is an h-FIO-valued symbol.
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