Digital Holographic Microscopy
with Structured lllumination: A
study of the thickness limit of the
Imaged samples
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Digital Holographic Microscopy (DHM)

Interferometric recording technique

Object wave
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Fig. 1. General scheme of an interference system
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Lateral resolution in DHM

Abbe diffraction limit USAF 1951 resolution test
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Our system

A =633nm

NA =0.10 and M =5X
Group 8-2: 3,48 um

Group 8-3: 3,09 um

3.165 um theoretical resolution

Li-Hao Yeh, Lei Tian, and Laura Waller, "Structured illumination microscopy with unknown patterns and a statistical prior," The Abdus Salam
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Structured illumination in DHM

Synthetic numerical

aperture

1
Image taken from Wilde, J. P., Goodman, J. W., Eldar, Y. C., & Takashima, Y. (2017).
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Mico, V., Zheng, J., Garcia, J., Zalevsky, Z., & Gao, P. (2019). Resolution enhancement in quantitative phase microscopy. Advances Coherent superresolution imaging via grating-based illumination. Applied Optics,
in Optics and Photonics, 11(1), 135-214. 56(1), A79-A88.
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Partial results

SI-DHM In
transmission mode

A BE 1 i M2
= S
Laser Telecentric Image-
plane configuration
SSMINHNBE
ol 1 Computer
TL
S ! =
M1

BS2 CCD

The Abdus Salam
(CTP International Centre APPLIED OPTICS
Vigilada Mineducacién 10 for Theoretical PhYSics research group

UNIVERSIDAD

EAFIT




Partial results =S N\

SI-DHM In S Hwp
transmission mode R + o

Computer

Traditional DHM SI-DHM %

N v Sample BS2 CCD
06
SIDHM
DHM
05
04
=y
ol
|
&
£ 03
T
=
& \
0.2

: VALAS ([

0

0 20 40 60 80 100 120
Fixels

The Abdus Salam
(CTP International Centre APPLIED OPTICS
Vigilada Mineducacién 1 1 for Theoretical PhYSics research group

UNIVERSIDAD

EAFIT




Partial results

SI-DHM In reflection
mode

Obstacles

1. Spatial filtering the reference
beam
2. Off-axis configuration

UNIVERSIDAD

EAFIT

The Abdus Salam
(CTP International Centre APPLIED OPTICS
Vigllada Mineducacion ] 2 for Theoretical Physics research group




Further work

The Abdus Salam APPL'ED OPT'CS UNIVERSIDAD
International Centre
(CTP for Theoretical Physics @ research group EAF l1(.®




Further work

Solve the alignment problems for the
1 reflection mode

Measure the topography of several
samples

Implement an Optical Diffraction Tomography
setup based on a modified reflection DHM
system
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