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Two-dimensional Fourier transformation of a rotated joint spectrum in Fd-Q-OCT
To see why the additional multiplication by

√
2 is necessary, we consider a two-dimensional Fourier transformation applied

along the axes parallel, ω‖, and perpendicular, ω⊥, to the main diagonal. This operation is analogous to a rotation of the
coordinate system by π/4. In such a case, the new coordinates are given by:
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where
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The term Pn,u responsible for positioning the peaks in a two-dimensional Fourier transform can be rewritten:
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ω‖ and ω⊥ are related to geometrical coordinates and need to be expressed in terms of the central frequency ω0 and
frequency detuning, ω ′, to truly represent the diagonals. Using the two first relationships of (2) and the fact that ωα and ωβ

represent negatively correlated photons, for which ωα = ω0−ω ′ and ωβ = ω0 +ω ′, we obtain:
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Using (4) in (3) gives:
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After two-dimensional Fourier transformation along ω ′ and ω0 we obtain:
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At the diagonal, for which n = u, m(z‖,z⊥) simplifies to:

mdiag(z‖,z⊥) = δ (z‖+2z̃n,z⊥) (7)

It can be clearly seen from (7) that indeed only the components along the diagonal remain. Also, these remaining
components represent peaks which are separated by twice the distance what leads to two-fold resolution increase.
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