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Reconstruction w ith collin ating reference wave in digital
holography m icroscopy
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Abstract In order to reconstuct three-dinensbn m croobject wave field accurately the reconstuction method w ith
ollin ating reference w ave to reconstuct d igital hobgran w ith hige num erical aperture was studied by using Fresnel diffraction
fomula and san pling theorem. The reason that spherical reference wave can’ t be used to reconstuct a large num erical aperture
holbgran was analyzed The expressbn of reconstudfed phase i age was presented A s result of them easure ermorof the record ing
dstance and the offsetof the point source the disbrtion of the phase mage reconstucted with collin ating reference w avew as also
analyzed Bot theoretical analyss and computer smuhton show hat accurate ntensity reconstruction can be obtained as long as
a hich quality hobgran is recorded Only if the record ng distance and te offset of the pont source are accurately measured the
comect phase reconstruction can be obtaned Due to a measure ermor a quadratic fincton d storton of the reconstucted phase
d stribu tion appears So it is mportant to measure the recording paran eters accurately n experi ent
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Fig 1 Optical setup or recording digital off axis lensless Fourier tran sform '
hobgrans NF—neutral filter glass A /2— halfwave plaig PBS— po
hrized bean s litter prisn; BE— bean expander M-m rror M P—m 1
croscope ob jective and pinhole BS—bean spliter cubg OB Job ject
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Fig 2 Opticalwave field distrbution of the inage reconstructed w ith co Il
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Fig 3 2-D and 3D phase distrbution of the i age reconstructedw ith spherical reference wave
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