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Holographic speckle correlaton technique

Zhang Yinke, Huan Xixian
(Department of Physics, Shanxi Normal University, Xi’an)

Ahbstract: The holography and the correlation theory of speckle flelds is combined, and
a holographic speckle correlation technigue is put forward, which is verified experimentaly.
Eey words: holography, correlation of speckle fields
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Fig.1 Principle of the holographic speckle correlation

8—lamer; D—diffuser; L—lens; H—holographic "plate / hologram. (a) Recording hologram
of the speckle field; (b) Realizing correlation of the speckle fields; (¢) Improved setup for
realizing the correlation
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Fig. 2 Fourier-transform corrclation setup (T-movable support)
{a) Recording the hologram of speckle field; (b)Realizing the correlation of speckls fields
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Fig. 3 The experimental setup
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Fig. 4 Verification of the correlation—condition k/d=Fk,/d,

% ” meagured figure. “—” theoretical curve. A,=488.0 nm; A;=457.9nm; Ay=465.8 nm; As=476.5nm
Ay=496.5nm; Ag=514.50m; (a) dy=18cm; (b) dy=1T7cm

1l ; _
LY S ——— 1'0____________,_5.\' 0.52 um
: |
I :
b ox=0.22um :
0. 6 | 0.6 :
' |
) |
H i
[
| |
) (a) ! ()
1 1 L] L L1 L . .1 N 1 . ) .
A A2 A A A 4s A(nm At A2 A A A .
o T Tao ) A A A A A T Asdm)

Fig. 5 I~A curve as correlation—condition is satisfled. The central spot of “#” indicates the
average value of experimental figures, its length represents the mean error.
do=1T7 cm; Ag=488.0 nm; “—", theoretical curve-
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