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OUTLINE

Ç Holographic Tomography

Č Capture configurations for changing sample perspectives

Č Tomographic Transfer Function 

Ç Holographic Tomographic systems

Č HT system with object rotation with Solution for Physical 

manipulation of a biological samples

Č Scanning approaches in HT system with illumination scanning

Č HT system with scanning realized by an SLM

Č HT system with constant fringe period

Ç Tomographic Reconstruction Algorithms

Č State-of-the-Art Tomographic algorithm in HT

Č Reconstruction of  refractive index with spatially invariant accuracy

Č Minimization of distortions due to limited range of projections
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Č Holographic technique works with a complex optical wave such as 

one generated in a real world and therefore correctly captures and 

reconstructs 3D object wave fronts and full 3D information 

Holographic Displays:

Č Large Image

Č LED illuminations

Č GigaPixel Holographic content

Digital Holographic Microscopy:

Č High NA surface Measurements

Č Multilayers Measurements

Č High depth Measurements
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Holographic Works at our  group



Č Holographic Tomography is best realized with Digital  Holographic 

Microscopy

Working Conditions of Holographic Tomography:
Å Illumination:  (˂ ҐлΦп-лΦтҡƳύ
Å Sample size: from several to hundreds of micrometers
Å Spatial resolution: 0.2-мҡƳ
Å Diffraction has to be considered
Å Requirements towards samples: u transparent in visible light, 

vsmall variation of refractive index ɲƴ<0.07

Technical elements Biologicalspecimens
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Holographic Tomography



Capturing multiple holograms
for various sample perspectives
using a digital holographic microscope

Numerical reconstructionof
3D refractive index distribution
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Č Holographic Tomography is best realized Digital Holographic 

Microscopy
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Č Two capture configurations for changing sample perspectives

Tomographic configuration
with scanning of an illumination beam

Tomographic configuration
with a rotating sample
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Holographic Tomography



Č Holographic Tomography provides 3D imaging of refractive index 
structures provided weak scattering

3D Microscopic 

Transfer Functions

Slice of 3D transfer Function 
for Tomographic configuration 

with a rotating sample

Slice of 3D transfer Function 
for Tomographic configuration with scanning 

of an illumination beam
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Holographic Tomography
Č Tomographic Transfer Function 


