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DPLSM: Imaging anisotropy in  
biological samples 

 

• Based on CLSM 

• Using the advantages of laser excitation 

• Provides additional parameters due to the 
pixel-by-pixel imaging 

 



Confocal microscopy 

 



Confocal microscopy 

 



Linearly polarized light:  
Transition dipoles will interact with the linearly 
polarized light  

 

  

 

 

 

 

… it provides new parsmeters, independent form 
the absorbance 

Interactions with Polarized Light 
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DPLSM attachment 
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Scheme of DP-LSM (LSM410) 

Laser Microscope + 

dichrograph 

PEM1 
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FDLD mode 

Scheme of DP-LSM (LSM410) 
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LD and LB mode detector 

Scheme of DP-LSM (LSM410) 



  

X 

Y DB 

scanning mirror 

mirror 

Pinhole 

objective 

PEM 

controller 

  ADC + 

  Lock-in ampl. 

LSM 

control 

computer 

DISPLAY 

sample 

detector 

PMT 

Analyzer 
PEM2 

P (degree of polarization 

of the fluorescence 

emission)   

Scheme of DP-LSM (LSM410) 

Laser 
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Scheme of DP-LSM (LSM410) 
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Scheme of DP-LSM (LSM410) 



Scheme of DP-LSM (FV500) 
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Scheme of DP-LSM (C1) 
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Modulation 

Photoellastic 

Modulator (PEM) Laser 



Polarized light 
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PEM in use 



Analyse the fluorescence 

0 

±λ/2 

λ/4 

Fluorescent light     PEM                   Analysator       PMT 



1 

2 

3 

4 

Vertical (yellow): 

0.27±0.061  

Diagonal (gray): 

0.01±0.0022,  

0.06±0.013  

(steeper than 45°) 

Horizontal (blue): 

 –0.23±0.084 

 

FDLD rotation 
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Applications 

Different biological 
systems: 

• Actin based cell-cell 
connections 

• Amyloid filaments 

• Artificial light harvesting 
macro-assemblies 

 

 

• Cellulose (and other 
cellwall-components) 

• Membrane-structures 
(limphocytes, 
chloroplast thylakoids 
membranes) 

 



Linear Birefringence of chloroplasts 

   

 

 

 

 

 

Grana & stroma thylakoids 
in the chloroplasts 

   

 

 

 

 

 

Stacked and single 
membranes 



Linear Birefringence of chloroplasts 

    • High birefringence of 
densely packed grana: 
grana size quasi-
periodic  pattern in the 
chloroplast 

• Birefringence allows 
micromanipulation in 
optical tweezers 
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Isolated chloroplast in laser tweesers 





Anisotropy of O-ring canals 

 

 

 

 

 

 Anisotropic architecture  
of the ring canals of 
Drosophila nurse cells 

 

• Wild type and mutants 



Artificial porphyrin nanorods 

• Artificial light harvesting 
 complex 
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•    
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3D modell 
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Projections of cell wall 
& 3D reconstruction 
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