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Figure 4.3-2 A wave U(z,y) is
Observation transmitted through an aperture of | . ... ..
plane amplitude transmittance p(z, y), gen- o2 o

erating a wave of complex am-
plitude f(z,y) = Ulz,y)p(z,y).
After propagation a distance d in
free space, the complex amplitude is
g(x,y) and the dlffractlon pattern is
the intensity I(z,y) = |g(z,y)|
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Figure 4.3-4 The Fraunhofer diffraction pattern from a circular aperture produces the Airy pattern
\X@t@ﬂhﬁ”@ﬁﬁi‘?”&? the central disk subtending an angle § = 1.22)\/D.
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(a)

Figure 4.3-7 Fresnel diffraction from a slit of width D = 2a. (a) Shaded area is the geometrical
shadow of the aperture. The dashed line is the width of the Fraunhofer diffracted beam. (b) Diffraction
pattern at four axial positions marked by the arrows in (a) and corresponding to the Fresnel numbers
Ny =10, 1, 0.5, and 0.1. The shaded area represents the geometrical shadow of the slit. The dashed
lines at |x| = (\/D)d represent the width of the Fraunhofer pattern in the far field. Where the dashed
lines coincide with the edges of the geometrical shadow, the Fresnel number Ng = a?/Ad = 0.5.
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(a)

(b)

Figure 4.3-8 Fresnel diffraction pattern for a Gaussian aperture of radius W, at distances d such
that the parameter (7/2) W@ /\d, which is analogous to the Fresnel number N in Fig. 4.3-7, is 10, 1,
0.5, and 0.1. These values correspond to W (d)/W, = 1.001, 1.118, 1.414, and 5.099, respectively.

The diffraction pattern is Gaussian at all distances.
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Figure 4.5-1 (a) A hologram is a transparency on which the interference pattern between the
original wave (object wave) and a reference wave is recorded. (b) The original wave is reconstructed
by illuminating the hologram with the reference wave.
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Figure 4.5-2 The hologram pf an oblique plane wave is a sinusoidal diffraction grating.

—(kx &
K)OO(/‘a}: E@ ¢
RLMWKM
—JU>r 6 (KX €
U Uﬂ"’(\ L Iw +I +\B-To & 1—&;’6
_ 1

@@@ (W)



OLo GRAMMA ™ UnA- SoRGi gt TUTIForfE

— _ (klw 7\
— o’\.,.ALS- N} —_ £ —
Un (/&.& d_\/:j:¢\ é'&\(/“):(olol_é‘) —D ug[“!?) d\. tV\‘_ V\b\
e
Do Shieh -TBLCH ©° l,é,)
TFUNDARCNUTBLS oF CHdToMegY
VALES 2022
X Object @ M WM
Reference Reference z
] i, |
) (il
Hologram V ///////////// e
< d >| {x [7-7l
(a) Recording (b) Reconstruction

|=-T31
Figure 4.5-3 Hologram of a spherical wave originating from a point source. The conjugate wave
forms a real image of the point.

Do Shieh “TBLCH
TFUNDANCTPLS oF @hcorlegy
VALE S 2002

Reference Ambiguity

Il

N .
A@ Hologram (:‘/}/j Conjugate

Object jj/////j

(a) Recording (b) Reconstruction

4 U”
—
z

LAl

X
NN
-::\\

2l

Figure 4.5-4 Hologram of an off-axis object wave. The object wave is separated from both the
reference and conjugate waves.
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