






Formazione immagine

obiettivo



Objective Lens

1- Light from either an external or internal source is first passed 
through the  substage condenser, which forms a well-defined 
light cone that is concentrated onto the object (specimen). 

2- Light passes through the specimen and into the objective which 
then projects a real, inverted, and  magnified image of the specimen
to a fixed plane within the microscope that  is termed the intermediate
image plane (Fig 6). 



Fig 2 illustrates a series of light cones derived from 
objectives of varying focal  length and numerical aperture. 
As the light cones change, the angle μ increases from 7° in 
Fig 2(a) to 60° in Fig 2(c), with a resulting increase
in the NA from 0.12 to 0.87, nearing the limit when air is the 

imaging medium. 

Objective Numerical Apertures

0.90n/an/a150x

1.401.301.25100x (oil)

1.40n/an/a60x (oil)
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0.950.750.6540x

0.750.500.4020x

0.450.300.2510x

0.200.130.104x

0.10n/a0.062x

n/an/a0.041x

n/an/a0.0250.5x
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The NA of an objective is also dependent 
upon the amount of correction for optical aberration 



Aberrazione cromatica

Rapporto dell’ingrandimento

Apertura Numerica
(determina il potere di risoluzione dell’obiettivo)

Obiettivo adatto ad un tubo oculare lungo 160 mm

Spessore max del vetrino coprioggetto da usare





Phase contrast

Fritz Zernike developed Phase Contrast 
in the 1930s and received the Nobel prize in 1953
for the invention.

Is a contrast-enhancing optical technique that can be utilized to produce high-contrast images 
of transparent specimens such as living cells, microorganisms, thin tissue slices, and sub-cellular particles 
(such as nuclei and other organelles). 

One of the major advantages of phase contrast microscopy
is that living cells can be examined in their natural state
without being killed, fixed, and stained. 
As a result, the dynamics of ongoing biological processes 
in live cells can be observed and recorded in high contrast 
with sharp clarity of minute specimen detail. 



Microscopio a contrasto di fase



Microscopio rovesciato

Fluorescenza



Microscopio a fluorescenza







Microscopio confocale








