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Image formation
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Perfect non-diffracted images
are calculated using the ray-
optics lens equations:
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Spatial filtering

In the Fourier plane,
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Its inverse Fourier trans-
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For a circular aperture, p(x, y) = circ (E,%) = P(p) = a? ]1(261%;))’ where p =




Low-pass, high-pass, and vertical-pass spatial filters




Wave optics of a single-lens imaging system

The impulse-response function h(x, y) is
the image of a point source in the object

plane:
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where P, is the FT of the generalized pupil function p(x,y) =p(x,y) exp( —jme )
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Since in practice, h(x,y) is very localized, we have h(x,y) = T T P (AZ ,AZ )
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The image field is the convolution of the magnified object field (ray-optics image) with h(x, y).
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A single-lens imaging system with a circular aperture
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The transfer function is FT{h(r)} = H (vx, vy) ~ p(ﬂ,dzvx, )ldzvy).
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Holography
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Recording: r o |U, + U= U +U?+ U*U, + UUF
— I +1,+ U*U, + UU¥

Reconstruction: U =/U o« U, + U, + LU, + U*U* Divide by \/E:

U(x,y) a I, + I(x,y) + I}?U(x,y) + I}V?U*(x,y)
also the phase
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The reconstructed field components

U(x,y) al, +1(x,y) +I}?U(x,y) +IV?U*(x,y)

contain the phase of U,
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The holographic apparatus
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Transmission hologram Reflection hologram

9



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9

