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V (x, y) = 1

2
mω2(x2 + y2)
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[Hx, Hy] = 0.
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X̂ = βX
[
Ŷ = βY
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P̂x = Px/(~β)
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P̂y = Py/(~β)
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ax =
1√
2

(X̂ + iP̂x)
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ay =
1√
2

(Ŷ + iP̂y).
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a+ =
1√
2

(ax + iay)
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a− =
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(ax − iay).
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[pk, ql] = −iδkl
W À
,
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[pk, pl] = [qk, ql] = 0, k, l = x, y, z.
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[Q1, Q2] = [P1, P2] = 0,
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[Qr, Ps] = iδrs
W À
, r, s = 1, 2.
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