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A Study on Depth of Focus of Particle in Digital Particle Holography
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Abstract ¢

In this study, the effect of important parameters such as the pixel size and number of a CCD, the object distance, the
wavelength of laser, and the particle diameter on the depth of focus in digital in-line particle holography were investigated.
The depth of focus in several different cases was calculated using simulation holograms and detailed description of the depth
of focus in digital particle holography was presented. The depth of focus is directly proportional to the object distance and
the particle size. With the increase of the wavelength of laser, the depth of focus is decreased. The depth of focus is also
inversely proportional to the pixel size and number of a CCD. Using the data of depth of focus from simulation holograms
and a data-fitting software, we obtained the prediction equations of depth of focus for typical CCD cameras. Finally, the pre-
diction equations of depth of focus in digital particle holography were verified by investigating real holograms of the cali-
bration target in different cases and satisfied agreement between measured values and predicted values was confirmed.
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Table 1 Coefficients appeared in Eqgs. (6)~(9)

Eq. (6) Eq. (7) Eq. (8) Eq. (9
a -63.928623 -4.6331195 -325.48841 -437.2604
b 32.181276 976.08605 164.20855 224.64208
¢ -5.3075527 -12932.301 -0.006504813 -0.057321606
d 0.29259601 69942.467 -27.3644 -38.168489
e 0.33872165 -204600.58 5.7500632¢7 8.7182136¢e~°
7 0.033483965 -0.13339165 -0.011180253 0.0021926936
g -0.0073906396 0.077429683 1.5158471 2.155625
h -0.47480124 0.67925082 -7.120578¢71° -7.120578¢ ™"
i 0.084559688 -1.0399222¢7° -1.2817773¢7°
J -0.0051103452 0.0024151199 0.0015502325
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Table 2 Comparison between measured values and predicted values of depth of focus

Depth of Focus (mm)

Particle Diameter (m) 10 51 100 230 300

Measured 2319 2413 2.603 3.355 3.869

A=532 nm Predicted 2322 2414 2.591 3.338 3.864
Error(m) 3 1 12 17 5

Measured 1.940 2.064 2.216 2.655 2.920

A=632.8 nm Predicted 1.938 2.057 2.207 2.643 2.897
Error(m) 2 7 9 12 23

6.4 = graphic particle image velocimetry: from film to digital
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