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1. Introduction

➢ The lensless digital holographic microscopy (LDHM) has

played a significant role on label-free phase imaging for

transparent and opaque specimens owing to its perfect

portability and quantitative imaging nature.

➢ These multipath design and polarization modulation methods

work well for simultaneously dual-wavelength phase imaging.

But it would not be appropriate for compact LDHM because of

the complex configuration and the use of more optical

elements.

➢ This work, we propose a dual-wavelength LRDHM system

based on a bandpass filter. Just place a bandpass filter

between the beam splitter and mirror in dual-wavelength

LRDHM.

2.  Method

➢ The schematic configuration of dual-wavelength LRDHM is

shown in Fig.1.

➢ A filter is disposed between the mirror and beam splitter,

which is applied to adjust the propagation directions of

reference wave at different wavelengths.

➢ Finally, a multiplexed hologram with separated spectrum

distribution can be recorded by a monochrome camera.

Figure 1. The schematic configuration of dual-wavelength LRDHM.

3. Simulations

➢ Figure 2 shows the simulation analysis results.

➢ In this simulation, the wavelengths used are 𝜆1 = 532𝑛𝑚
and 𝜆2 = 632.8𝑛𝑚, respectively.

➢ The hologram simulated with 512 × 512 pixels and 7.8𝜇𝑚
pixel size.

➢ The simulated hologram is illustrated in Fig. 2(a).

➢ Owing to the low peak transmittance for 𝜆1 , the extra

spectrum terms 𝑂𝜆1 + 𝑅𝐹𝜆1

2
and 𝑅𝐹𝜆1 + 𝑅𝑀𝜆1

2
are shown

in Fig. 2(b), which marked with green arrow and blue

dotted arrow, separately.

➢ The spectral crosstalk appears in the spectrum distribution

because of larger parabolic phase aberration, as shown in

Fig. 2(c).

➢ The peak transmittance of filter should be greater than

90% which can eliminate the influence of additional

spectrum terms .

➢ Figure 2(d) shows the hologram generated by using a filter

with high peak transmittance.

Figure 2. The simulation analysis of wavefront interference using a 

filter.

4. Conclusion

➢ In this paper, a dual-wavelength LRDHM system based on a filter is proposed. A bandpass filter is used to change the propagation
directions of reference wave at different wavelengths.

➢ A series of simulation results and the experiment results of step sample demonstrate the feasibility and effectiveness of the proposed
method.

4. Experiments

➢ We illustrate the effectiveness of our proposal for using a

premium bandpass filter which has high peak

transmittance.

➢ This filter (Thorlabs, FLH532-4) has peak transmittance of

91.4% for 𝜆1 and central wavelength of 532 𝑛𝑚. A step

sample (Bruker) is tested.

➢ Figure 3(a) shows the multiplexed hologram. By using a

filter with high peak transmittance, it has accurate

wavelength separation at different wavelengths, as shown

in Fig.3(b).

➢ Figures 3(c) and 3(d) show the unwrapped phase (+1

order) reconstructed from the hologram that captured with

merely 𝜆1 and 𝜆2 work, separately.

➢ The unwrapped phase (+1 order) of 𝜆1 and 𝜆2 extracted

from multiplexed hologram are shown in Figs. 3(e) and 3(f),

respectively.

Figure 3. Experiment results of step sample using a filter with high 

peak transmittance.

+1     
 532𝑛𝑚 

+1     
 632.8𝑛𝑚 

      

      

   

   
                    


