Optics Lab: An overview




List of Experiments

Optical Activity

Faraday’s Effect
Michelson Interferometer
Ellipsometery

» Reflection, Transmission and Fresnel’s coefficients
* Interference and Diffraction

e Scanning Fabry Perot interferometer

e Basic properties of Laser diode

e Polarization

Debye Spear’s velocity of sound
Diffraction Grating

Frustrated Total Internal Reflection
Zeeman Effect

Optical Pumping



Experimental Objectivess
*Working with optical components

Investigation of polarization by reflection
*Verification of Fresnel’s equations

*Finding the Brewster’s angle
*Finding the Refractive index of thin micro scope slide




Experiment
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* Find the Brewster angle for p- polarized light

* Find index of refraction

» Predict the reflectance curves by Matlab simulations

» Collect the data for Rp, Rs, Ras for all possible incident
angles

 Plotdata



Rotation Table

Linear Polarizer

Glass Slide

Rotation Arm

Iris

Photodetector




Results

Polarized light reflecting from the Dielectric surface
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Interference and Diffraction

ixperimental Objectivess
*Superposition of waves
Interference condition

*Fraunhoufer diffraction
Single slit and double slit diffraction patterns
*Babinet’s principle: opposite of a slit




Experiment

Predict the angular dependence of intensity of the diffracted
light - sin?()
0 ,62

p=%ine) L .
where, A2 ca s the slit width and @is

the angle between the normal to the slit and the distance to
the observation point.

Measure the angular dependence of intensity of diffracted
light for different slit widths 217

Calculate the width of the central maximum  2X.=—,
Do the same for double slit diffraction patterns
Analysis of interference pattern for double slit
Verification of Babinet’s principle



Slit width ‘@’
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Interference and diffraction pattern of double
slit



Doubile slit diffraction pattern.
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Scanning Fabry Perot
Interferometer

Experimental objectivess
*To understand the basics of SFPI

*To align the instrument to perfection

*To investigate the longitudinal modes of HeNe




Oscilloscope
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Free spectral range

FSR =c¢/4nd = 1.5 GHz

2 Vidiv, 2.6 msidiv.

Peaks
AT =20 ms




FWHM=.44ms x calibration factor

FInesse (the resolution of the instrument) = FSR/FWHM
>150

2 V/div, 50 ps/div.
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Basic properties of Laser Diodes
Experimental objectivess

e Laser diode collimation

e Understand the concept of Pl controller

e Use PI controller for tuning of laser diode
e Optical spectrum of laser diode



Temperature controller circuit
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Tuning of laser diode

Optical power tuning by | ;ser Diode
changing the injection
current Collimating Oscilloscope

lens ™\




Characteristic of Laser diode

Laser diode's optical power using intermal photo diode
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Wavelength tuning
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Wavelength tuning

lager diode's wavelegth at different temperatures
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Optical power of laser diode reduces
with temperature

Optical power ws, temperature
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To be continued.....
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