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Η ταλάντωση του ηλεκτρικού πεδίου E
πραγματοποιείται σε ένα ΣΥΓΚΕΚΡΙΜΕΝΟ επίπεδο (π.χ. 
yz). Το φως χαρακτηρίζεται ως γραμμικά πολωμένο με 
επίπεδο πόλωσης το επίπεδο yz

Φως γραμμικά πολωμένοΦως γραμμικά πολωμένο
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Polarized Light

• Light with oscillations 
confined to a single 
plane.

• Top:  vertically 
polarized light

• Bottom:  horizontally 
polarized light

Videos throughout notes from http://www.photophysics.com/polarization.php



• Circularly polarized light consists of two perpendicular 
electromagnetic plane waves of equal amplitude and 90°
difference in phase. The light illustrated is right- circularly 
polarized. 

• Circularly polarized light may be produced by passing linearly polarized light 
through a quarter-wave plate at an angle of 45° to the optic axis of the plate. 

Φως κυκλικά πολωμένοΦως κυκλικά πολωμένο



Circularly Polarized Light
• Sum of vertically and horizontally plane-polarized light 

in which the phases differ by a quarter wave



• Elliptically polarized light consists of two perpendicular waves of unequal
amplitude which differ in phase by 90°. The illustration shows right-
elliptically polarized light. 

Φως ελλειπτικά πολωμένοΦως ελλειπτικά πολωμένο







• Dichroic polarisers Linearly polarised light
ΠολωτέςΠολωτές

Άξονας πόλωσης











Εφαρμογή για 
γωνία 30ο



https://en.wikipedia.org/wiki/Polarized_light_microscopy

Cross-polarized light illumination, sample 
contrast comes from rotation of polarized 
light through the sample

Bright field illumination, sample 
contrast comes from absorbance of 
light in the sample



https://www.microscopyu.com/techniques/polarized-light/polarized-light-microscopy
“Polarizer Rotation and Specimen Birefringence” Analyzer IN/OUT



Left: Nylon fibers imaged with parallel polarizers. Right: Same nylon 
fibers imaged with crossed polarizers show typical higher order 
birefringence colors. Images recorded with a DM4 P microscope 
using transmitted light, 20x Plan Fluotar objective, and polarizers.
https://www.leica-microsystems.com/science-lab/galleries/polarizing-microscope-image-gallery/

Microscope images
Cross polarizers 

vs
Parallel (or no) polarizers

BIREFRINGENCE
Material exhibits two 
refractive indexes



Uniaxial drawing of samples
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The draw ratio, λ, is the ratio of the extended length to the original length of a drawn specimen

Does the macroscopic draw ratio correlate to a certain degree of molecular orientation?

Birefringent sample



Collagen orientation analysis of normal & degenerated human 
menisci by polarized confocal Raman spectroscopy

Q. Li et al. Acta Biomaterialia, 54 (2017) 356–366

Healthy menisci
SEM images

Menisci consists of 70% Type I collagen.  Type I 
collagen is a heterotrimer composed of two α1 
and one α2 left-handed polyproline II-like chains 
assembled into a right-handed triple helix.

In healthy menisci the collagen fibers are highly 
oriented; local structure is highly anisotropic.

The opposite is valid for the highly 
degenerated / osteoarthritic  ones. 

Meniscus

J.C. Marini et al, Nature Reviews Disease Primers, 3, 17052 (2017)

Cooperation with Prof. Dionysios Papachristou, Unit of Bone and Soft Tissue Studies, Dept. of Histology, Univ. of Patras, School of Medicine, Patras, Greece & 
Dept. of Pathology, Univ. of Pittsburgh, School of Medicine, Pittsburgh, PA, USA 



Polarized Spectroscopy (Raman – inelastic light scattering)

Evaluation of meniscus 
degradation level

v - direction



Γυαλιά polaroid

Άξονας
πόλωσης










