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PHOTONICS APPLICATIONS 

·  Consumer Equipment: Barcode scanner, printer, CD/DVD/Blu-ray 
devices, remote control devices  

·  Telecommunications: Optical fiber communications , Optical Down 
converter to Microwave  

·  Medicine: correction of poor eyesight, laser surgery, surgical 
endoscopy, tattoo removal  

·  Industrial manufacturing: the use of lasers for welding, drilling, cutting, 
and various kinds of surface modification  

·  Construction: laser levelling, laser rangefinding, smart structures  
·  Aviation: photonic gyroscopes lacking any moving parts  
·  Military: IR sensors, command and control, navigation, search and 

rescue, mine laying and detection  
·  Entertainment: laser shows, beam effects, holographic art  
·  Information processing  
·  Metrology: time and frequency measurements, rangefinding  
·  Photonic computing: clock distribution and communication between 

computers, circuit boards, or within optoelectronic integrated circuits; in 
the future: quantum computing 
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Educational Equipments for Photonics 

INDEX 
 
Geometrical Optics   
 Liquid Lens 
 Basic Kit 
 Comprehensive kit 
Diffraction  
 Screen based 
 Detector based 
 Goniometer based 
 Reflection Grating 
 Particle Size 
 Ultrasonic 
Lasers & Opto –Electronics 
 Diode Laser 
 DPSS Laser 
 He-Neon Laser 
 Characteristic Study of Diode Laser 
 Opto-Electronics Characterization 

Laser Optics Lab 
Opto Electronics kit 
Standard Laser kit 

Interferometry  
 Newton’s Rings 
 Cornus Interference 
 Newton’s Rings & Cornus Interference projection 
 Michelson Interferometer Fixed 
 Michelson Interferometer Flexible 
 Michelson Interferometer refractive Index of Gas 
 Fabry Perot Etalon 
 Fabry Perot Interferometer 
 Sagnac Interferometer 
 Mach Zehnder Interferometer 
 Shear Plate Interferometer 
 Fizeau Interferometer 
 Speckle Pattern Interferometer 
Polarization  
 Brewster’s Angle 
 Malus Law 
 Polarisation demo kit 
 Faraday effect 
 Kerr Effect 
 Ellipsometer 
Spectroscopy  
 Spectrometer Goniometer 
 Constant deviation 
 PC based absorption spectrometer  
 PC based emmission spectrometer 
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 Zeeman effect 
 Monochromator 
 Laser Raman spectrometer 
Fiber Optics  
 Optical Fiber Characterization & Communication Kit 
 Fiber Characterization Apparatus (Rail based) 
 Optical Fiber Characterization (Breadboard based) 
 Optical Fiber Communication Kit 
Holography 
 Hologram kit 
 Holography kit 
Instruments & Devices 
 Z Scan System 

Optical Chopper 
Beam steering device 

  
Contact us for further info on trainers/kits for Bar code Scanner, Laser 
Scanner, CD Player, Optical Time Domain Reflectometer OTDR, Optical 
Spectrum Analyser OSA, Laser Doppler anemometer, Erbium doped fiber 
amplifier EDFA, Fiber Gyroscopes, Wavelength division Multiplexer WDM, 
Rangefinders etc 
 
 

 Geometrical Optics 
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 Instruments & Devices 
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Geometrical Optics 

In geometrical optics, the ray approximation is combined with the laws of 
reflection, refraction and geometry to determine the location and size of an 
image formed by a reflecting or refracting surface. This approach can be 
applied to (i) single surfaces such as mirrors, (ii) multiple surfaces such as 
lenses, (iii) multicomponent systems such as telescopes. 
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Geometrical Optics: 
Liquid Lens  
This apparatus consists of graduated vertical post with rigid base along with 
diode laser and required optics. A pointer illuminated with the laser diode is 
mounted on the vertical post. The illumination helps to conduct the experiment 
even in dark room conditions. The pointer is free to move along the axis of the 
vertical post and can be easily clamped at desired positions.   
  
The liquid lens arrangement is kept on a rigid base. The pointer is raised or 
lowered till the tip of its image coincides with the tip of the pointer without 
parallax. The distances of the pointer from top and bottom of the lens are 
measured. The experimental setup includes three convex lenses of different 
focal lengths and a plane mirror. A petri dish carrying mercury is also included 
in this setup.  
  

   
Components Included                                                     
• post with rigid base 
• Illuminated needle with power supply 
• Lens set with different focal lengths 
• Mercury with dish 
• Flat mirror                                     
 
                                           

 
 
 
Experiments  
• To determine the refractive index of liquid by forming a liquid lens. 
  
>> Focal length of convex lens 
>> Focal length of liquid lens 
>> Radius of curvature of liquid lens 
   
• To determine the refractive index of given liquid by using a liquid of known 
refractive index. 
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Focal length of convex lens   
The convex lens L is placed on the plane mirror. A 
bright pointer P is arranged till the tip of its image 
coincides with the tip of the pointer without parallax. 
The distances of the pointer from the top and the 
bottom of the lens are measured. The average 
distance gives focal length of the lens. 
 
 
 
 
 
 
 
 
Focal length of liquid lens   
When a drop of given liquid is placed between the 
mirror & lens, a thin liquid lens is formed between 
them. 
  
   
 
 
 
 
 
 
 
Radius of curvature of liquid lens  
The lens is floated on mercury in a dish. The pointer is adjusted above the 
lens as before, till its inverted image coincides with 
it without parallax. The distances of the pointer from 
the top and the bottom are measured. The mean 
distance (d) is determined. Thus the radius of 
curvature R of the marked face is calculated. 
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Geometrical Optics:  
Basic Kit  
   
Geometrical Optics-Basic kit is developed for general physics education in 
universities and colleges. It includes 120cm-long graduated optical bench with 
carriers. The optical components such as lenses, mirrors, laser, etc. are fixed 
to the carriers through suitable mounts and can be fixed anywhere on the rail. 
Students can easily adjust the positions of optical devices using the sliding 
carriers. All the accessories are easy to be mounted and adjusted. 
  
Though the experimental possibilities are many, only a few basic experiments 
like determination of focal lengths are listed. The kit includes set of lenses, 
concave/convex mirror, laser, etc. The use of diode laser as light source 
makes the ray path visible and helps students to assimilate the basics easily. 
  

 
 
Components Included  
• Optical rail 
• Light source with power supply 
• Lens set with different focal length (Includes 
concave & convex lens, concave & convex 
mirror) 
• Optical mount with rail carriage  
 
  Experiments  
• To measure the focal length by measuring 
object and image distances. 
       Convex lens , Concave mirror. 
• To measure the focal length using parallel 
beam method. 
       Convex lens , Concave mirror. 
• To measure focal length of a combination of two lenses separated by a 
distance. 
• To measure focal length and radius of curvature of concave and convex 
mirror using parallel beam technique. 
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Geometrical Optics: 
Comprehensive Kit 
 
Geometrical optics-comprehensive kit contains everything students need to 
perform variety of precise optical experiments. 150cmlong graduated rail and 
carriage system securely holds optical devices such as light sources (laser& 
high bright LED), lenses, and other accessories. It allows user to conduct 
experiments utilizing geometric principles and optics. 
  
Students can easily adjust the positions of optical devices using the rail 
carriers. All the accessories can be easily mounted and adjusted. Almost all 
optical experiments required in general physics and engineering physics 
education can be performed in sequence using these components. This 
comprehensive kit helps students to investigate the properties of lenses and 
to construct simple optical instruments. 
 

 
 
 
 
 
 
Experiments   
   
Light Intensity Experiment  
The intensity of light decreases with the square of the distance between the 
light source and the object. 
  
  Reflection, Refraction & Transmissions  
Snell's Law 
• Verify the law of reflection through experiments. 
• Verify the law of refraction through experiments. 
• Measure the index of refraction of water. 
• Observe the behavior of light when transmitted through various types of 
prisms.  
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 Lenses  
• Familiarization with 
different kinds of lenses 
such as Plano concave & 
convex, Bi concave & 
convex, Achromatic lens, 
+ve & -ve Meniscus lens, Cylindrical lens, Semi circular lens, etc. 
   

 
 
  
  Lens Measurements  
• To explore the difference between convex and concave lenses and to 
determine their focal lengths using UV & parallel beam method. 
  
 • To explore the difference between convex and concave mirror        and to 
determine their focal lengths using UV & parallel beam     method. 
• To measure the focal length of convex lens in combination. 
• To measure the focal length and radius of curvature of a concave and 
convex mirror using parallel beam technique. 
  
  Optical Instruments:  
• Construct a laser beam 
expander. 
• Construct a collimator. 
• Assembling a simple & 
compound microscope. 
• Assembling a telescope. 
• Assembling a projector. 
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DIFFRACTION 
 
Diffraction is a wave property of electromagnetic radiation that causes the 
radiation to bend as it passes by an edge or through an aperture. Diffraction 
effects increase as the physical dimension of the aperture approaches the 
wavelength of the radiation. Diffraction of radiation results in interference that 
produces dark and bright rings, lines or spots depending on diffraction. 
 
Diffraction is a wave property of electromagnetic radiation that causes the 
radiation to bend as it passes by an edge or through an aperture. Diffraction 
effects increase as the physical dimension of the aperture approaches the 
wavelength of the radiation. Diffraction of radiation results in interference that 
produces dark and bright rings, lines or spots depending on the geometry of 
the object causing the diffraction. 
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DIFFRACTION-Screen for Diffraction Experiments 

This apparatus is meant for studying diffraction when laser light passes 
through a diffracting element. The device consists of diode laser and 
diffracting element conveniently mounted on a solid aluminum rail with two 
carriages. One carriage holds laser head and the other carriage holds 
diffracting element like single slits, double slits, etc. which can be replaced as 
per requirement. 

The laser mount is kinematic with two dimensional positioning freedom. This 
helps to direct laser beam to the required point on the diffracting element. All 
materials used for the construction of this apparatus are corrosion free. 

The diffraction pattern is projected on to a screen or wall for performing 
experiments. This elementary apparatus is simple, economical and is well 
suited for undergraduate level physics courses 

 

 
 
 
Experiments                                                    
  
• Diffraction of light by single slit. 
• Diffraction of light by double slit. 
• Diffraction of light by fine wire. 
• Diffraction of light by cross wire. 
• Diffraction of light by wire mesh. 
Due to the diffraction, dark and bright spots are seen. 
• Diffraction of light by circular aperture (Pinhole).. 
In the diffraction pattern, Airy’s disc surrounded by alternate 
dark and bright rings of decreasing intensity can be seen.      
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 Components Included                                       
• Optical rail 
• Diode laser with power supply 
• Laser mount with rail carriage 
• Cell mount with rail carriage 
• Diffraction cells with box  
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DIFRACTION-Detector for Diffraction Experiments 
 

This apparatus is meant for 
graduate and post graduate 
level courses in physics. In this 
case, diffraction pattern is 
closely studied using a detector 
mounted on translation stage. 

The intensity is noted at closed 
intervals by traversing the 
detector through the cross 
section of the spectrum. The 
intensity versus distance curve 
is plotted on a graph for calculations.  

The device consists of 1 meter long optical rail. At one end of the rail, XYZ 
translation stage with detector is mounted and at the other end, laser is held 
on a kinematic mount. Linear scale attached to the rail makes length 
measurement easy and convenient. Both the laser head and detector stage 
are mounted on rail carriages with locks, which in turn can be mounted 
anywhere on the rail conveniently. 

 
 
Experiments                                                      
 
• Diffraction of light by single slit. 
To determine the width of single slit from the study of Fraunhofer diffraction 
pattern. 
• Diffraction of light by double slit.  
A micrometer controlled pinhole photodetector is used to scan the diffracted 
beam and to determine the slit width. 
• Diffraction of light by fine wire.  
To measure the diameter of thin wire from diffraction pattern. 
• Diffraction of light by cross wire.  
To demonstrate diffraction due to cross wire. 
 
• Diffraction of light by wire mesh.  
• Diffraction of light by circular aperture (Pinhole) . 
To measure the diameter of circular aperture using diffraction. 
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Components Included  
• Optical rail 
• Diode laser with power supply 
• Kinematic laser mount with rail 
carriage 
• Micrometer driven XY translation 
stage with rail carriage 
• Pinhole photodetector with 
measurement unit 
• Cell mount with rail carriage                           
• Box with diffraction cells  
Detector output measurement unit (Model - PS-D-LK) 
   
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

15 
AMITEC ELECTRONICS LTD, www.amitecltd.com 

DIFFRACTION Goniometer for Diffraction Experiments  
  
This apparatus consists of a Goniometer with 1 arc min resolution for 
measuring diffraction angle directly and a precision adjustable slit through 
which laser beam passes before falling on diffracting element. The equipment 
is specifically suited for studying elements with considerably greater diffraction 
angles like holographic gratings. 
As the readings are taken through an eyepiece with crosswire, comparatively 
precision results are achieved. The apparatus can be used for studying both 
reflecting and transmitting type diffracting elements. 
Unlike conventional spectrometer- goniometers, all modules in this device are 
open, simple and easy to assimilate. This feature gives students better 
understanding and hands on experience. The apparatus can also be used for 
many other applications like measurements of prism angles, refraction angle, 
etc. where spectrometer-goniometers are generally used. 
All components are made from corrosion free laboratory grade materials. 
Optics are of research quality made of N-BK 7 optical glass. 
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Experiments      
  
• Diffraction of light by single slit . 
• Diffraction of light by double slit. 
• Diffraction of light by fine wire. 
To measure the diameter of thin wire from diffraction pattern. 
• Diffraction of light by cross wire. 
To demonstrate diffraction due to cross wire. 
• Diffraction of light by wire mesh. 
• Diffraction of light by circular aperture (Pinhole). 
To measure the diameter of circular aperture using diffraction. 
• Diffraction of light by holographic grating. 
To determine the wavelength of laser light using transmission grating. 
To determine the number of lines in a transmission grating.  
 
 
 
 
Components Included    
• Optical rail 
• 1 arc min res. Goniometer with rail carriage 
• 10X Telescopic arm 
• Collimator with rail carriage 
• Slit 
• 525nm pure green High bright LED with variable power supply 
• LED capsule mount with rail carriage 
• Cell mount with rail carriage 
• Diffraction cells  
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DIFFRACTION-Diffraction from Reflection Grating  
  
  This device is specifically designed for studying reflection gratings. It 
consists of a laser head mounted on a kinematic holder and a grating mount 
with angular adjustments. The grating can be fixed at appropriate angles 
using the mount. Fine adjustments in grazing or incident angle can be done 
using kinematic tuning of the laser mount. 
 
Both the laser and grating mounts are fixed on rail carriers which are held on 
graduated solid alumnium rail. The diffraction pattern is projected on to a 
screen or a wall. When a meter scale is used as reflection grating, the pattern 
can be typically observed at two to three meters. 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
  
Components Included     
• Diode laser with power supply 
• Kinematic laser mount with rail 
carriage 
• Optical rail 
• Meter scale 
• CD 
• Holographic reflection grating 
• Holder with rail carriage  
 
Experiments  
  
• To find the wavelength of laser light using meter scale ruling 
• Experiment to find the groove spacing of CD. 
• Diffraction from a holographic grating- reflection.  
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DIFFRACTION-  Determination of Particle Size  
  
This equipment is custom designed for the determination of particle size for 
educational applications. The method and equipment are simple and 
unsophisticated. Students gain hands on experience and confidence. 
The device consists of a diode laser held on kinematic mount and glass slide 
holder. Both are fixed to a graduated rail through rail carriages. The particles 
of which diameters to be determined are sprinkled on the glass slide. When 
laser light passes through the particles, diffraction occurs and pattern is 
observed on a screen or a wall at a convenient distance. 
The kinematic adjustments of the laser head can be used to direct laser beam 
to the required spot on the glass slide with particles. 
  
   

 
 
Experiments  
• To determine the tiny particle size 
using laser beam diffraction.  
For a single spherical particle, the 
diffraction pattern shows a typical ring 
structure. Simultaneous diffraction on 
more than one particle results in a 
superposition of the diffraction 
patterns of the individual particles. 
The intensity pattern of diffracted light 
is similar to that of a circular aperture. The equation relating to the diameter of 
a circular aperture and the angle of diffraction corresponding to the first dark 
ring can be used to determine the size of the particle. i.e, 
D = 1.22l/sinq 
where ‘D’ is the size of the particle. 
 
  
Components Included    
• Diode laser with power supply 
• Kinematic laser mount with rail 
carriage 
• Optical rail 
• Glass slide holder with rail 
carriage  
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DIFFRACTION-Ultrasonic Diffraction  
  
The apparatus consists of a graduated long rail and rail carriages 
appropriately fitted with laser head and detector translation stage. 
The ultrasonic diffraction setup uses laser as light source. As the laser beam 
is intense and monochromatic, we get clear higher order diffraction pattern. 
The laser head is mounted by a kinematic holder. This helps to conveniently 
direct the laser beam through liquid and then to detector. 
The diffraction pattern is scanned using a detector stage. The detector stage 
has three dimensional freedom in X,Y and Z axes. X and Y axes have 
micrometers as actuators for precision measurements. Resolution is 0.01 mm. 
Corrosion resistant materials like stainless steel and aluminium alloys are 
used for the construction of all components used in the setup. 
Acousto-optics is a branch of physics that studies the interactions between 
sound waves and light waves, especially the diffraction of laser light by 
ultrasound or sound in general. 
 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
Experiments  
• To find the speed of ultrasonic wave in liquids. 
• Measurement of bulk modulus and compressibility of liquids. 
• Determination of wavelength of laser light. 
• Study of density and elasticity in various liquids.  
 
Components Included    
• Optical rail - 1500mm 
• Diode laser module with power supply 
• Laser mount with kinematic adjustment and rail 
carriage 
• Glass box 
• Glass box mount with kinematic adjustment and 
rail carriage 
• Piezo-electric crystals (quartz) 
• RF-Oscillator (3-10 MHz) 
• Translation stage with detector and rail carriage 
• Detector O/P measurement unit  
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Lasers & Opto-Electronics 

A laser is an optical device that produces coherent radiation. The term "laser" 
is an acronym: Light Amplification by Stimulated Emission of Radiation. A 
typical laser emits light as a narrow, low-divergence beam and with a well-
defined wavelength. 
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LASER & OPTOELECTRONICS-Diode Lasers  
  
In diode laser, the active medium is a semiconductor similar to that of a light-
emitting diode. The most common and practical type of laser diode is formed 
from a p-n junction and powered by injected electric current. 
Amitec laser diode module consists of laser diode fitted with a collimating lens 
in a metallic casing along with power supply. The laser module has 25mm 
diameter and 50mm length so that it can be held conveniently in kinematic or 
rigid mount. Collimating lens is aspheric and is anti-reflection coated. Fine 
tuned power supply assures a smooth switch on and hence long life for the 
diode. 
Various models are available depending on the output power and wavelength. 
 
 

 

  
General Specification 
 
Wavelength    532nm 
Optical Power   1mW, 5mW, 10mW 
Operating Voltage   3V 
Operating Current   < 250 mA 
Operating Temperature  15 °C ~35 °C 
Storage Temperature  0 °C ~50 °C 
Spot Runs Range   500m 
Spot Size    <6.5mm 
Lifetime    >3000hrs 
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LASER & OPTOELECTRONICS- DPSS Lasers  
  
Diode Pumped Solid State (DPSS) lasers are more compact and efficient 
compared to gas lasers. In DPSS lasers, output emission is achieved by 
pumping a solid gain medium. Green laser light sources are popular in 
medical devices and biological research. Green is primary color and is 
aesthetically attractive. They exhibit excellent output stability, exceptional 
mode purity and extremely low power consumption. They are ideal for many 
of the laboratory applications. 

 
 

  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Helium Neon Lasers  
  
Most common and inexpensive gas laser, the helium-neon laser is usually 
constructed to operate in the red at 632.8nm. Collimation of the beam is 

Specification 
Output Power @ 25 °C : 
Operating Current : 
Operation Mode : 
Line Width : 
Linear Polarization : 
Beam Diameter (1/e2) : 
Beam Divergence (1/e2, Full Angle) : 
Power Stability : 
Point Stability : 
Operating Temperature : 
Expected Operating Lifetime : 
Beam Roundness : 

1~100mW 
<1200mA 
CW 523nm, TEMoo 
<0.1nm 
>100:1 
<1.2mm 
<1.5mrad 
<5% (RMS, over 2 hours) 
0.05mrad 
10°C ~ 30°C 
>5000 hours 
>95% 
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accomplished by mirrors on each end of an evacuated glass tube which 
contains about 85% helium and 15% neon gas at 1/300 atmospheric 
pressure. 
A typical helium-neon laser consists of three components: laser tube, a high-
voltage power supply and structural packaging. The laser tube consists of a 
sealed glass tube, which contains the laser gas, electrodes and mirrors. 
Depending on the power output of the laser, the tube may vary in size. 
The laser is constructed in such a way that is safe to use under any 
circumstances. Laser tubes along with SMPS are housed in thick powder 
coated aluminium box. The laser beam comes out from a hole. 
  
 

 
 
Randomly Polarized He-Ne Laser  
Optical Power : 2mW, 5mW, 10mW, 12mW 
Model No: HL-R-2, HL-R-5, HL-R-10, HL-R-12  
 
Operating wavelength :   
Optical Power : 2mW, 5mW, 10mW, 12mW 
Model No: HL-RP-2, HL-RP-5, HL-RP-10, HL-RP-12  
 
Specification  
Operating wavelength :  
Beam diameter : 
Beam divergence :  
Mode :  
Output power stability :  
Power input : 
Min. operating lifetime 

632.8 nm (RED) 
0.8 mm 
<=1m rad 
TEMoo 
+/- 2.5% 
220V AC, 50Hz 
15,000 Hrs 
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LASER & OPTOELECTRONICS-Characteristic Study of Dio de Laser  
  
The apparatus consists of a graduated rail and four rail carriages fitted with 
laser head, detector, polarizer and lens. The detector is placed on an XYZ 
translation stage with X and Y axes having precision micrometers. Laser 
module is supplied without collimating lens for this experiment. 
The detector is scanned linearly using the translation stage along the cross 
section of the laser beam noting down intensity readings at close intervals. A 
graph is plotted from the readings for finding out attributes like Gaussian 
nature, divergence etc. For studying the polarization nature of the laser beam, 
the diverging laser output is collimated using a lens and then passed through 
the polarizer which is fixed in a rotary mount with graduations. Using the 
detector and readout, intensity at various rotary positions of the polarizer is 
tabulated. 

 
 
 
    
Experiments  
 
• To study the polarization nature of laser 
beam.  
Graduated polarizer and a pinhole 
photodetector are used to 
2 measure the polarization. It follows the cosq 
law.  
• To measure the divergence of the laser 
beam.  
 
• To measure the divergence of laser beam using a l ens of known focal 
length.  
Divergence is defined as the spread of laser beam i.e, how much angle is 
subtended by the laser spot at the point of origin. It is measured in radiance.  
• To study the gaussian nature of laser beam.  
 
• To measure the diameter (beam spot size) of the l aser beam.  
A micrometer controlled pinhole photodetector is used to scan the beam. The 
spot size can be determined from relative power versus detector position 
graph.  
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Components Included  
• Optical rail 
• Diode laser with power supply 
• Kinematic laser mount with rail carriage 
• Translation stage with detector and rail carriage 
• Detector output measurement unit 
• Polarizer with mount and rail carriage 
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LASER & OPTOELECTRONICS-Opto-Electronics Characteri zation  
  
The apparatus consists of a diode laser (without collimating optics) and 
component mount to which any of the opto-electronic devices can be held 
conveniently. Both the source and the detector are placed on rail and carriage 
system. 
The detector mount has a translation stage for fine traverse. Linearly variable 
light intensity is obtained by using polarizer with a rotary mount in front of the 
laser. A lens with proper mounting is also included in the apparatus to 
collimate the laser output. 
Optoelectronics is the study and application of electronic devices that interact 
with light. Opto-electronic devices are electrical-tooptical or optical-to-
electrical transducers, or instruments that use such devices in their operation. 
This introductory-level experiments reveal the basic concepts of 
optoelectronics and are useful in courses dealing with applied physics, fiber 
optics, electronic devices, etc. 
  

 
 
 
 
 
Experiments  
• Characteristics of photo transistor. 
• Characteristics of photo diode. 
• Characteristics of light dependent 
resistor (LDR). 
• Characteristics of solar cell. 
• Characteristics of light emitting 
diode (LED). 
• Characteristics of opto-coupler.  
  
 
 
 
Components Included    
• Optical rail  
• Diode laser with power supply 
• Kinematic laser mount with rail carriage 
• Translation stage with detector and rail carriage 
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• Cell mount with rail carriage 
• Detector output measurement unit 
• Opto-electronic measurement unit  
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LASER & OPTOELECTRONICS-Laser Optics Lab  
  
Amitec's laser optics lab is designed to carry out many of the experiments 
described in various chapters of this brochure. It is also useful for performing 
innovative experiments and carrying out optics related student projects. The 
experimental setups are made by assembling appropriate modules and 
components on an optical breadboard. 
It is designed to perform more than 25 experiments using diode laser. It 
covers all the major topics such as Michelson interferometer, diffraction, opto-
electronics, optical fiber, laser, polarization etc. Experimental setups can be 
easily assembled on optical breadboard. 
The laser optics lab consists of a honeycomb optical breadboard with rigid 
supports, various opto-mechanical and optical components. The components 
are fixed to the breadboard by M6 socket head cap screws in state of the art 
way of performing laser optics research projects. Students get hands on 
experience and exposure in setting up experimental research projects. 
Instruction manual with complete diagrams are provided. 
  
  

 
 
 
 
Experiments  
  
MICHELSON INTERFEROMETER  
01] Standardization of meter. 
02] Determination of wavelength of laser light. 
03] Refractive index and thickness measurements of transparent material.  
04] Diffraction of light by single slit. 
05] Diffraction of light by double slit. 
06] Diffraction of light by transmission grating. 
07] Diffraction of light by single wire. 
08] Diffraction of light by cross wire. 
09] Diffraction of light by fine wire mesh. 
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10] Diffraction of light by pinhole. 
11] Particle size determination. 
12] Use of meter scale ruling as reflection grating. 
13] To find the groove spacing of a CD by using it as reflection grating.  
 
LASER  
14] Gaussian nature of the laser beam. 
15] Beam spot measurement. 
16] Divergence measurement.  
  
OPTICAL FIBER  
17] Numerical aperture measurement. 
18] Determination of bending loss in multi-mode fibers. 
19] Determination of fiber attenuation by cut-back method.  
 
OPTO-ELECTRONICS  
20] Characteristics of photo transistor. 
21] Characteristics of photo diode. 
22] Characteristics of light dependent resistor (LDR). 
23] Characteristics of solar cell. 
24] Characteristics of light emitting diode (LED). 
25] Characteristics of opto-coupler. 
  
POLARIZATION  
26] Polarization of light & verification of Malus law. 
27] Determination of refractive index of transparent material by finding 
Brewster’s angle.  
 
TOTAL INTERNAL REFLECTION  
29] Determination of refractive index of PMMA rod. 
30] Determination of refractive index of liquids.  
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LASER & OPTOELECTRONICS-Opto-Electronics Kit  
  
Opto-electronics kit can be used to perform more than 20 experiments in 
optics. It covers all the major topics in opto-electronics and laser. 
Experimental setups can be easily assembled on optical breadboard. Screws, 
clamps, etc. required for setting up the experiments are supplied along with 
components and modules. 
Corrosion resistant materials like stainless steel and aluminium alloys are 
used for the construction of all components used in the kit. Modular design of 
the components allows users to setup innovative experiments and projects. 
The kit provides hands on experience to students. Instruction manual with 
complete diagrams are provided. 
  
 

 
 
  
Components Included  
1) Optical breadboard 
2) Diode laser 
3) Diode laser mount 
4) Single slit - 2 Nos. 
5) Double slit - 2 Nos.  
6) Wire mesh 
7) Cross wire 
8) Fine wire 
9) Pinhole 
10) Meter scale with mount 
11) Pinhole photo detector 
12) O/P measurement unit for detector 
13) Multi axis translation stage 
14) Opto-electronic measurement unit 15) Laser fiber coupler 
16) Bending loss apparatus 
17) Cell mount 
18) Photo transistor with mount 
19) Photo diode with mount 
20) LDR with mount 
21) Solar cell with mount 
22) LED in mount 
23) Fiber chuck holder 
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24) Opto coupler with mount 
25) Water tank 
26) PMMA rod with mount 
27) Color filters 
28) Polarizer with mount    
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LASER & OPTOELECTRONICS-Standard Laser Kit  
  
Standard laser kit is similar to opto-electronics kit, but optical fiber 
experiments and characteristics study of detectors are excluded. Experiments 
like polarization, Brewster’s angle determination etc. are included. It is 
designed to perform more than 18 experiments using diode laser. 
All experimental setups are easily assembled on optical breadboard. The kit 
provides hands on experience. Corrosion resistant materials like stainless 
steel and aluminium alloys are used for the construction of all components 
used in this kit. 
Modular design of the components allows users to setup innovative 
experiments and projects. Instruction manual with complete diagrams are 
provided. 
  

 
Experiments  
DIFFRACTION  
01] Diffraction of light by single slit. 
02] Diffraction of light by double slit. 
03] Diffraction of light by transmission grating. 
04] Diffraction of light by single wire. 
05] Diffraction of light by cross wire. 
06] Diffraction of light by fine wire mesh. 
07] Diffraction of light by pinhole. 
08] Particle size determination. 
09] Use of meter scale ruling as reflection grating. 
10] To find the groove spacing of a CD by using it as reflection grating.  
 
LASER CHARACTERISTICS  
11] Gaussian nature of the laser beam. 
12] Beam spot measurement. 
13] Divergence measurement.  
 
POLARIZATION  
14 Polarization of light & verification of Malus law. 
15] Determination of refractive index of transparent material by finding 
Brewster’s angle.  
  
REFLECTION, REFRACTION & ABSORPTION  
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16] Study of total internal reflection in solids& determination of the refractive 
index of PMMA rod. 
17] Study of absorption of laser light on various filters. 
18] Determination of refractive index of liquids.  
  
Components Included  
a) Optical breadboard 
b) Diode laser 
c) Diode laser mount 
d) Single slit - 2 Nos. 
e) Double slit - 2 Nos. 
f) Wire mesh 
g) Cross wire 
h) Fine wire 
i) Pinhole 
j) Meter scale with mounth 
k) Pinhole photo detector l) Output measurement unit for pinhole photo 
detector 
m) Multi axis translation stage 
n) Polarizer analyzer and rotator 
o) Rotation stage with sample mount 
p) Cell mount 
q) Water tank 
r) PMMA rod with mount 
s) Color filters 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



 

34 
AMITEC ELECTRONICS LTD, www.amitecltd.com 

INTERFEROMETRY 

An interferometer works on the principle that when two waves coincide, the 
same phases will add to each other while two waves that have opposite 
phases will cancel each other, assuming both have the same amplitude. 
There are varieties of interferometers. Basic working principle for all of them 
are same though geometry and configuration can be different. 
In this section, experiments are performed to determine the wavelength of 
monochromatic source, refractive index, thickness of transparent films, radius 
of curvature of lens, Young's and rigidity modulus of the material of the bar, 
Poisson's ratio of the bar etc. by setting up various interferometers. 
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INTERFEROMETRY-Newton’s Rings 
  
In this apparatus, a diode laser with wavelength of 650nm (Red) or 532nm 
(Green) is used as light source. The intense radiation of the laser source is 
reduced using a suitable filter. The use of laser gives better higher order 
diffraction pattern than conventional sodium vapor lamp illumination. 
The laser source in kinematic mount is clamped on a vertical post. The laser 
mount with kinematic adjustments provides two dimensional positioning 
freedom for the alignment of laser beam. Measurements are taken from a 
micrometer driven traveling microscope, which is made integrated with this 
apparatus. 
The optics used in this device are of research quality. All materials used in 
this setup are of laboratory grade with corrosion resistance. 
 

 
Experiments  
• To determine the wavelength of monochromatic source. 
• To determine the radius of curvature of plano convex lens by measuring the 
size of Newton's rings and analyzing the result. 
• To find the refractive index of liquid by measuring the size of Newton's rings 
and analyzing the result. 
• Compare the two methods for measuring radius of curvature described 
above and decide which is better 
  
 
 
Components Included  
• Diode laser with power supply 
• Kinematic laser mount 
• Optical rail 
• Microscope with two axis micrometer & rail 
carriage 
• Lens set 
• Optical flat    
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In this set-up, the Newton’s rings are observed in reflected light. The 
interference rings are complementary to those in transmitted light. “Newton’s 
rings” are formed by the monochromatic light interfered in thin intermediate 
film between a convex lens and a plane glass plate. 
  
• To set up and observe Newton's rings with white light* 
• Plot a graph-radius of the interference rings as a function of order number 
for two different wavelengths. **  
 
 * White light capsule source is available. 
** Green diode laser can be used as additional light source  
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INTERFEROMETRY- Cornus Interference 
  
 The device is similar to Newton’s Rings apparatus except that an 
arrangement for loading the test piece is provided for carrying out Cornus 
interference studies. The readings from the interference pattern is observed 
through a micrometer driven traveling microscope which is made integrated 
with the device The laser source in a kinematic mount is clamped on a vertical 
post. The kinematic adjustment provides two dimensional positioning freedom 
for the alignment of laser beam. 
The objective of this experiment is to determine Poisson’s ratio and Young’s 
Modulus for different materials (glass, perspex etc.) using interference 
method. Weights are positioned at both ends of the bar, causing it to bend 
longitudinally downward and hence laterally upward. A glass plate is placed 
on the bar to produce an interference pattern. By examining the interference 
pattern, extent of longitudinal and lateral bending can be determined and 
Poisson ratio and Young’s modulus of the bar can be deduced. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
If the longitudinal strain of the perspex beam produces a radius of curvature 
R1 and the lateral strain produces a radius of curvature R2 then Poisson ratio 
can be calculated from R1 & R2. 
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Stretching a body produces internal forces called stress which prevents the 
body from tearing apart. The ratio of stress to strain for a given material is 
called Young’s modulus Y, and is essentially a measure of stiffness of the 
material. 
 
 
 
 
  
Components Included  
• Diode laser with power supply 
• Kinematic laser mount 
• Optical rail 
• Measuring microscope with rail carriage 
• Lens set 
• Optical flat 
• Glass plates with hanger 
• Weight box  
 
  
 
 
Experiments 
  
• To set-up cornus experiment out of individual components & observe 
hyperbolic and parabolic fringes. 
• To determine the elastic constant of glass by Cornus interference method - 
hyperbolic fringe. 
• To determine the elastic constant of glass by Cornus interference method - 
elliptical fringe. 
• To determine the Young's rigidity modulus & Poisson's ratio of the material 
of a bar (glass, perspex, etc.) from hyperbolic and parabolic fringes.  
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INTERFEROMETRY - Newton’s Rings & Cornus Interferen ce Projection 
  
  In this setup, reflected interference pattern is projected on to a translucent 
screen mounted on a rail. The projection of pattern is made possible by the 
use of laser as light source. Readings are taken with the help of vernier and 
needle arrangement without strain. Unlike the conventional microscopic 
version, the projection method helps every one to see the fringe pattern. 
Light from the laser source falls normally on a convex lens placed on glass 
plate. The transmitted and reflected beams of light get interfered. This 
interference pattern get reflected from the glass plate inclined at 45degree to 
the horizontal. 
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Cornus Interference - Projection Apparatus  
 
Cornus experimental methods are used to determine Young's and rigidity 
modulus of material of a bar by Cornus interference method - hyperbolic 
fringe & elliptical fringe. 
In this setup too, as described above, the interference pattern is projected on 
a translucent screen. Measurements are taken from the projected pattern by 
using graduated pointers. The theory and procedures are same as described 
for microscopic method (Model No. HO-ED-INT-02). 
In this setup, light from the laser source falls normally on a convex lens placed 
on the glass or perspex bar. The transmitted and reflected beams of light get 
interfered. This interference pattern gets reflected from the glass plate inclined 
at 45 degree to the horizontal. When the bar is stressed due to the application 
of external loads, the fringe pattern loses its circularity and becomes elliptical. 
For a combination of optical flat instead of lens and bar, the fringe looks like 
parabola. 
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INTERFEROMETRY- Michelson Interferometer - Fixed se tup  
  
Michelson interferometer-fixed setup is based on diode laser, hence compact 
and portable. The interference pattern can be viewed with naked eye on a 
screen placed at a convenient distance. All modules in the system like 
mirrors, beam splitter etc. are placed in an open and easily understandable 
manner for the benefit of students. 
The components are assembled on a breadboard and protected from dust 
and airflow by a transparent cover. All components used are of research 
quality and made from laboratory grade materials for long life without 
corrosion. 
  

 
 
 
 
   
 
 
 
  
Components Included   
• Optical breadboard 
• 5mW diode laser with power supply 
• Kinematic laser mount 
• Beam splitter with mount 
• Front coated mirror 
• Mirror mount with precision 
translation stage 
• Mirror mount with translation stage  
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Experiments 
  
• To set-up Michelson 
interferometer & observe ringes. 
• Standardization of meter. (To find 
the proportionality constant of the 
lever system) It is possible to 
measure various electrical or 
mechanical transducers with 
325nm accuracy. 
  
 
 
 
 
 
• Determination of wavelength of diode laser. 
• Measurement of refractive index of transparent materials. 
• To find the thickness of transparent materials.  
Various materials can be used for the measurement.  
Transparency, flatness and thickness are important factors.  
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INTERFEROMETRY Michelson Interferometer - Flexible setup  
 
Michelson interferometer is a widely used instrument for measuring the 
wavelength of light, refractive index of transparent materials etc. The 
interferometer Model No. HO-ED-INT-06 is designed and constructed in 
modular fashion. Students can assemble the interferometer out of individual 
modules by fixing them on optical breadboard. All components required for 
such assembly, including screws and allen keys, are supplied with this 
package. 
The instrument uses laser diode as light source. The assembly and 
alignments are easy to understand. Laser, mirrors and beam splitter are 
mounted on precision kinematic mounts for fine tuning and alignment. The 
interference fringes are obtained on a screen and can be viewed with naked 
eye.  

 
 
The beam-splitter is designed to reflect 50% of the incident light and transmit 
the other 50%. The incident beam therefore is split into two beams; one beam 
is reflected toward mirror M2 , the other is transmitted toward mirror M1 . M1 
and M2 reflect the beams back toward the beam-splitter. Half the light from 
M1 is transmitted through the beam-splitter to the screen and half the light 
from M2 is reflected by the beam-splitter to the screen. 
  
Components Included  
• Optical breadboard 
• 5mW diode laser with power supply 
• Kinematic laser mount 
• Beam splitter with mount 
• Front coated mirror 
• Mirror mount with precision translation stage 
• Mirror mount with translation stage  
 
   
Experiment  
• To set-up Michelson interferometer out of individual components & observe 
fringes.  
• Standardization of meter. 
(To find proportionality constant of lever system) It is possible to measure 
various electrical or mechanical transducers with 325nm accuracy.  
• Determination of wavelength of monochromatic light. 
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Diode laser with wavelength of 650nm (RED) is used. 
Green diode lasers are also available.  
• Measurement of refractive index of transparent 
materials.  
• To find the thickness of transparent materials. Various materials can be used 
for the measurement. Transparency, flatness and thickness are important 
factors.  
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INTERFEROMETRY- Michelson Interferometer - Coherent  length of the 
laser  
    
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Experiment  
• To set-up Michelson interferometer out of individual components & observe 
fringes.  
• Standardization of meter. 
(To find the proportionality constant of the lever system) It is possible to 
measure various electrical or mechanical transducers with 325nm accuracy.  
• Determination of wavelength of monochromatic light. 
We use a diode laser with wavelength of 650nm (RED). Green diode lasers 
are also available.  
• Measurement of refractive index of 
transparent materials.  
• To find thickness of transparent 
materials. Various materials can be used 
for measurement. Transparency, flatness 
and thickness are important factors.  
• To determine coherent length or temporal 
coherence 
of given diode laser .  
 
 
 
 
 
Components Included  
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• Optical breadboard 
• 5mW diode Laser with power supply 
• Kinematic laser mount 
• Beam splitter with mount 
• Front coated mirror 
• Mirror mount with micrometer translation stage 
• Mirror mount with precision translation stage 
• Cell holder with detector 
• Detector output measurement unit  
 
 
Diode laser source typically emits two or three frequencies. If the beam 
consists of two frequencies, each of these frequency makes an independent 
interference pattern. In the event that the two mirrors are precisely equal in 
distance from the beam splitter, the fringe pattern will be the same regardless 
of the frequency. If the path lengths are not equal, there will be a case of anti-
coincidence where the bright line from one set of fringes is located at the dark 
line of the other. This results in complete disappearance or low contrast in the 
observed pattern. 
A detector is used to record the contrast variation at the fringe pattern. All 
components used are of research quality and made from laboratory grade 
material for long life without corrosion.The components are assembled on a 
breadboard and protected from dust and airflow by a transparent cover. 
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INTERFEROMETRY- Michelson Interferometer - Refracti ve index of gas  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Experiment  
• To set-up Michelson interferometer out of individual components & observe 
fringes. 
• Standardization of meter. 
(To find the proportionality constant of the lever system) 
It is possible to measure various electrical or mechanical transducers with 
325nm accuracy. 
• Determination of wavelength of monochromatic light. 
Diode laser with wavelength of 650nm (RED) is used. Green diode 
lasers are also available. 
• Measurement of refractive index of transparent materials. 
• To find the thickness of transparent materials. 
Various materials can be used for the measurement. 
Transparency, flatness and thickness are important factors. 
• To study the change of refractive index of air with change in pressure and 
determine the refractive index of air.  
 
where �  is the wavelength of light in vacuum and ‘l’ is the distance between 
the windows of pressure chamber. If the pressure is now changed by p, the 
refractive index of the air changes by � , and the number of waves in the tube 
changes by N, where,        N = �� l/ ��   
  
Michelson interferometer is an important instrument in today's laboratories 
and is used for the measurement of wavelengths and optical path differences 
introduced by vibrations or changes in refractive index. In this experiment 
Michelson interferometer is used to measure the refractive index of air by 
using a known laser wavelength. A shift in the pattern occurs when the 
effective length, or optical path length, in one arm is changed. The optical 
path length for a uniform medium is defined as the physical length multiplied 
by the index of refraction for that medium. 
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The optics and mechanics used are of research quality. The mechanical 
assembly is made out of corrosion free materials. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure shows the experimental arrangement for measuring the index of 
refraction of a gas with the Michelson interferometer. A pressure chamber is 
added to one arm of the basic interferometer. This chamber or cell is just a 
tube of known length with end windows. The Chamber is connected to a 
pedestal air pump through a valve so that the cell can be pressurized. 
  
Refractive index of air: The refractive index (� ) of a gas is very nearly equal to 
the value of unity for vacuum. If temperature(T) remains constant, �  varies 
linearly with pressure(p). �� /� p is measured for air contained in a sealed 
cylinder with glass end windows, which is placed in one arm of the 
interferometer. The number of waves ‘N’ is given by  N = � l/ �  
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INTERFEROMETRY Fabry-Perot Etalon  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Experiment  
• To find the wavelength of laser light. 
• Determination of distance between the plates of Fabry-Perot etalon from the 
fringe pattern. 
• To find the finesse and free spectral range (FSR) of etalon from the fringe 
calibration at different cavity thickness. 
• To find the order of center of the fringe spectrum.  
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Amitec’s Fabry-Perot etalon is made of plate beam splitters separated by a 
distance. The beam splitters are made by coating aluminium thin films on 
optically polished N-BK7 substrate. The reflecting surfaces are kept inside in 
assembly. The etalon has optical resonator properties similar to that of laser. 
The apparatus consists of diode laser, etalon , lens and screen assembled on 
a rail and carriage system. Laser head is mounted using a kinematic holder 
while lens is held in position using a rigid mount. As all modules are mounted 
using rail carriages, distance between each modules can be adjusted 
conveniently. All components are made out of aluminium and stainless steel 
for corrosion free life. The etalon is made from research quality optics. 
 
 
The Fabry-Perot etalon is operated by multiple beam interference as shown in 
the schematic diagram. Light which incident on the etalon is split in to a series 
of parallel transmitted rays by multiple reflections. Note that the ray is partially 
transmitted at each reflection from the second surface. A translucent screen is 
provided with vernier and needle to take the readings of the fringes directly. 
 
 
 
 
 
 
 
 
 
 
 
Components Included  
• Optical rail 
• Diode laser with power supply 
• Kinematic laser mount with rail carriage 
• Fabry-Perot etalon with rail carriage 
• Lens with mount and rail carriage 
• Translucent screen with rail carriage 
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INTERFEROMETRY- Fabry-Perot Interferometer  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Experiment  
• To find the wavelength of laser light. 
• Determination of gap between the plates of fabry perot etalon from the fringe 
pattern at different micrometer readings. 
• To find the finesse and free spectral range (FSR) of 
etalon from the fringe calibration at different cavity thickness.  
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Free Spectral Range ( FSR ) = 1/2nd in wavenumbers 
Free Spectral Range ( FSR ) = c/2nd in frquency 
Free Spectral Range ( FSR ) = � 2/2nd in wavelength 
 
• To find the order of the center of the fringe spectrum. 
  
The enclosed air gap generally varies from several millimeters to centimeters 
when the device is used interferometrically. If the gap can be mechanically 
varied by moving one of the beam splitters, the device is referred to as an 
interferometer. Its transmission spectrum as a function of wavelength exhibits 
peaks of transmission corresponding to resonances of the etalon. 
  
 
 
 
 
 
 
 
 
Components Included   
• Optical rail 
• Diode laser with power 
supply 
• Kinematic laser mount 
with rail carriage  
• Fabry-Perot 
interferometer with rail 
carriage 
• Lens with mount and rail 
carriage 
• Translucent screen with rail carriage  
   
In Fabry-Perot interferometer, the distance between partially reflecting mirrors 
are varied by using coarse and fine translation stage driven by micrometers. 
One beam splitter is fixed and the other is mounted on the translation stage 
through a kinematic mount. The two axes kinematic mount is used to correct 
the parallelism between beam splitters. 
 
Translation stages are fitted with micrometers for both coarse and fine 
movements in order to get precision measurements. All components and 
modules are mounted on rail and carriage system for easy adjustments. The 
optics and mechanics used are of research quality. The mechanical assembly 
is made out of corrosion free materials. 
Fabry-Perot interferometers are widely used in tele- communications, lasers 
and spectroscopy for controlling and measuring the wavelength of light. 
Fabry- Perot interferometers also form the most common type of optical cavity 
used in laser construction. 
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INTERFEROMETRY Sagnac Interferometer  

 

   
 
Experiment  
• To set-up Sagnac interferometer out of individual components & observe 
fringes.  
Components Included  
• Optical rail 
• 5mW diode laser with power supply 
• Kinematic laser mount with carriage 
• Metallic beam splitter with kinematic mount 
• Front coated mirror with kinematic mount 
• Convex lens with mount  
 
The device consists of 800 mm x 600 mm honeycomb breadboard with a rigid 
and vibration resistant base for assembling the interferometer. Mirrors and 
beam splitters are held in precision kinematic mounts for fine alignments. 
Laser head is also held in a kinematic mount for fine tuning the direction of the 
laser beam. 
  
 The Sagnac effect manifests itself in an experimental setup called ring 
interferometry. A beam of light splits and the two beams are made to follow a 
trajectory in opposite directions. To act as ring, the trajectory must enclose an 
area. On return to the point of entry, the light is allowed exit to the apparatus 
in such a way that an interference pattern is obtained. The arrangement for 
Sagnac interferometer is as shown in the figure. 
 
Amitec's Sagnac interferometer employs modular concepts in design and 
construction. Mirrors, beam splitters and lasers along with mechanical 
mountings are supplied as individual modules which can be assembled on 
honeycomb breadboard. Students gain hands on experience in optical 
instruments assembly by setting up the interferometer. 
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sagnac effect is employed in current technology. One of the use is in inertial 
guidance system. Ring interferometers are extremely sensitive to rotations. In 
the Sagnac configuration, the position of the interference fringes is dependent 
on angular velocity of the setup. This dependence is caused by the rotation, 
effectively shortening the path length of one beam, while lengthening the 
other. 
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INTERFEROMETRY - Mach- Zehnder Interferometer  
 

 
 
 
Experiment                                                      
• To set-up Mach-Zehnder interferometer out of individual 
components & observe fringes. 
• Determination of wavelength of monochromatic light. 
• Measurement of refractive index of transparent materials. 
• To find the thickness of transparent materials. 
• To study the refractive index change in gases under different pressures and 
the determination of refractive index.  
 
 
Components Included  
• Optical breadboard  
• 5mW diode laser with power supply 
• Kinematic laser mount 
• Metallic beam splitter with kinematic mount 
• Front coated mirror with kinematic mount 
• Gas cell with accessories 
• Convex lens with mount 
• Screen 
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The design concept followed in this device is similar to Sagnac interferometer. 
The device is assembled using modular building blocks on a rigid base. A 
honeycomb anti-vibration breadboard of size 800 mm x 600 mm is supplied 
as the base. Mirrors, beam splitter and diode laser along with their mounts are 
supplied as modular building blocks. 
 
Interferometer is built by assembling the building blocks on the breadboard as 
per the desired optical layout. Optics and laser head are held using kinematic 
mounts with two axes fine adjustment facility. Precision alignments for 
obtaining the interference fringes are done using kinematic mounts. 
 
One of the simplest experiments using the interferometer is measurement of 
the index of refraction of air with an airtight test cell placed in one of its optical 
arms of the interferometer. Mach-Zehnder No other factors such as 
convective airflow should be present which can generate optical path 
differences. 
 
  
   
  
 
 
 
 
 
 
 
 
 
The flexibility in fringe localization gives Mach-Zehnder interferometer one of 
the important advantage over other interferometers. Although many Mach-
Zehnder interferometers use a rectangular arrangement, the parallelogram 
arrangements are also possible. 
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INTERFEROMETRY - Shear Plate Interferometer  
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Experiment 
 • Collimation measurements.  
The shear plate made from high quality optical glass (like NBK-7, Fused 
silica) has extremely flat optical surfaces and a slight angle between them. 
When a plane wave is incident at an angle of 45° (w hich gives maximum 
sensitivity) both the surfaces reflect light as shown in the figure. The two 
reflections are laterally separated due to the finite thickness of the plate and 
by the wedge. This separation is referred to as the shear and has given the 
instrument its name. 
 
Shear plate is made from N-BK7 optical glass. It is fixed on a rotary mount 
and kept in a closed chamber with two optical ports for the protection of 
optics. Mounts and enclosures are made of aluminium alloy and finished by 
black anodizing to avoid reflections from the mounting. 
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The shearing interferometer is an extremely simple means to observe 
interference. The laser source should have a coherence length, which is 
longer than the thickness of the shear plate so that the basic condition for 
interference is fulfilled. The phenomenon can be used to test collimation of 
light beams. 
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INTERFEROMETRY - Shear Plate Interferometer  
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Components Included 
• DPSS laser with power supply 
• Cube beam splitter 
• Spatial filter 
• Collimating lens 
• Optical flat with tilting arrangement 
• Reference flat with tilting base 
• Glass plates with hanger 
• CCD detector (Optional)  
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Most widespread interferometer, Fizeau enables measurements of flat and 
spherical surfaces using non contact configuration. Its reference and 
measurement optical paths are the same, making this a compact, vibration-
resistant system. Fizeau interferometer is in a way similar to a Fabry-Perot 
interferometer as both consist of two reflecting surfaces. In a Fizeau 
interferometer, however, the second surface is usually totally reflecting. An 
angled beam splitter captures the reference and measurement beams. 
 
The Fizeau is one of the simplest and most versatile interferometers and is 
popular for routine measurement of both flat and spherical surfaces. 
 
DPSS laser is used as the light source. Optical layout is arranged in vertical 
direction to make the placement of test components easy. The fringes are 
captured by CCD camera and analyzed by a computer. 
 
This equipment gives students exposure to the use of Fizeau interferometer in 
optics manufacturing and quality control. 
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INTERFEROMETRY - Speckle Pattern Interferometry  

 
  
Experiments   
• To study the speckle pattern under mechanical and thermal condition. 
• Static and dynamic measurements using speckle interferometry.  
 
This instrument has been developed by ISRO Satellite center, Bangalore for 
NDT applications. It makes use of speckle pattern interferometry along with 
CCD imaging techniques and image processing software for studying the 
static and dynamic conditions of the test objects. Our company has a 
technology transfer agreement with ISRO Satellite center for manufacturing 
and marketing this system. 
 
The unit consists of opto-mechanical and optical components similar to those 
used for holography, assembled on a breadboard. He-Ne laser is used as 
light source. Instead of holographic plates, CCD camera is used for recording 
fringes. 
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Speckle Pattern Interferometry (SPI) determines the difference between two 
small deformation states of the same inspected object. Speckle-pattern-
interferometry shows a fringe pattern, which can be interpreted as contour 
lines of the same state of deformation. The distance between two fringes 
corresponds to half the laser wavelength. Therefore SPI allows sensitive and 
noncontact detection of defects. 
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POLARIZATION  
An optical device whose input is natural light and output is some form of 
polarized light is called a polarizer. The physical mechanisms producing 
polarization can be dichroism (selective absorption), scattering, reflection or 
birefringence ( double refraction). 
The apparatus and the equipments described in this section help students to 
understand basics of polarization and its effects along with rules and laws 
governing the phenomena. 
 
The following topics are covered in the chapters ahead. 
Polarization by Transmission l Polarization by Reflection l Polarization by 
Refraction l Polarization by Scattering. 
 
Experimental investigations help students to acquire practical familiarity with 
the fundamentals of polarization and the wave properties of light. 
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POLARIZATION Brewster’s Angle Apparatus  
  

 
 
 
Experiments  
• To measure and plot the graph-reflectivity versus angle of 
incident. 
• To find the Brewster's angle (also known as the polarization 
angle) of glass plate and determine it’s refractive index. 
• To find the polarization angle of acrylic plate and determine it’s 
refractive index.  
 
 
 
   
Components Included  
• Optical rail 
• Diode laser with power supply 
• Kinematic laser mount with rail 
carriage 
• Goniometer with rail carriage 
• Polarizer with rail carriage 
• Glass & acrylic plate with holder 
• Pinhole photodetector 
• Detector O/P measurement unit 
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 A linearly polarized light beam does not get reflected at a planar boundary 
between two optical materials if it is polarized in the plane of incidence and 
the incidence angle is equal to the Brewster's angle. 
  
   
  
 
 
 
 
 
This equipment uses goniometer and a pinhole photodetector to determine 
the Brewster’s angle and to study polarization of reflected light. Intensities of 
the reflected light polarized in the plane of incidence and perpendicular to the 
plane are obtained as a function of the angle of incidence. The results should 
be consistent with Fresnel's laws of reflection. All components are made out 
of anodized aluminium and stainless steel for corrosion free life. 
  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. Graph of Fresnel’s equation showing the percentage of incident light 
reflected for parallel and perpendicular polarization. 
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POLARIZATION- Malus Law Apparatus  
  
   
 

 
 
 
Experiments                                                      
• Determine the plane of polarization of a laser beam. 
• Tabulate the intensity of light transmitted by the polarization 
filter as a function of angular position of the polarizer. 
• Verification of Malus Law.  
 
Components Included  
• Optical rail 
• Diode laser with power supply 
• Kinematic laser mount with rail carriage 
• Polarizer with rail carriage 
• Analyzer with rail carriage 
• Pinhole photodetector 
• Detector O/P measurement unit 
  
 This experiment verifies Malus law. Mathematically, as per the law the 
measured intensity, � , is given by: 
  
   
  
where �  is the measured intensity without the analyzer and �  is the difference 
between the second polarizer (called the analyzer) and the first polarizer 
(called the polarizer). 
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In this experiment, Malus law of polarization is verified by showing that the 
intensity of light passed through two polarizers depends on the square of the 
cosine of the angle between the two polarization axes. Laser light is used in 
this experiment because its wavelength is almost completely extinguished by 
the crossed polarizers. 
All components are made out of anodized aluminium and stainless steel for 
corrosion free life. 
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POLARIZATION - Polarizations Demo Kit  
 

 
    
This experiment explores the way light is scattered by particles and shows the 
effect of polarization. By focusing the light to a photo detector, we can 
measure the polarization angle of scattered light accurately. The scattering of 
light by suspended molecules in water produces linearly polarized light in the 
plane perpendicular to the incident light. As shown in the figure, if the charges 
in a molecule are oscillating along the y-axis, it will not radiate along the same 
axis. Therefore, at 90° from the beam direction, th e scattered light is linearly 
polarized. 
  
 This apparatus to understand the helps students principles and applications 
of polarization and investigate the applications of polarizing materials. The 
polarized light interacting with materials produces a number of optical effects. 
Some effects involve chiral (asymmetric) molecules that twist the polarization 
axis of some of the incoming light. Other effects involve the alignment of large 
polymer molecules. Still others involve materials with different indices of 
refraction depending on the polarization of the incoming light. Polarized light 
can be used to see or detect where there is stress in some kind of plastics. 
The strain viewer setup illustrates an important industrial method used to 
examine photo elastic stress. Light and its interactions with matter form the 
main focus for this activity. 
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The experimental arrangement consist of a continuous source, slit, collimating 
lens and a high index dispersive prism. The light from a bright point source is 
collimated by a lens and is allowed to pass through a high index dispersive 
prism. The spectrum of the light can be observed through the prism. 
Once the spectrum is obtained a glass box containing optically active solution 
arranged between two polaroids is inserted in to the light path. As polaroid is 
rotated, a dark band moves through the spectrum. This is due to the 
absorption of the colour/wavelength by the polaroid which corresponds to the 
rotated angle. 
  
  
   
 
 
 
 
 
Birefringence or double refraction, is the decomposition of a ray of light into 
two rays (the ordinary ray and the extraordinary ray) when it passes through 
certain types of material depending on the polarization of the light. This effect 
can occur only if the structure of the material is anisotropic. 
If the material has a single axis of anisotropy or optical axis, (i.e. it is uniaxial) 
birefringence can be formalised by assigning two different refractive indices to 
the material for different polarizations. The birefringence magnitude is then 
defined by 
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where � o and � e are the refractive indices 
for polarizations perpendicular (ordinary) 
and parallel (extraordinary) to the axis of 

anisotropy respectively. 
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Strain Viewer - Stress Birefringence 
  

 
 
 
 Any material that literally rotates the polarization direction of light moving 
through it is said to be optically active. Some active materials change the 
state of polarization from linear to circular or perpendicular to linear and back 
again through birefingence. Most plastics like cellophane and plastic wrap are 
optically active, as are sugars (and solutions of sugars) and various minerals 
including ice and mica. Usually the amount of activity depends on the 
wavelength of the radiation as well as the thickness and orientation of the 
material. 
  
One of the ways to generate birefringence or double refraction is by the 
application of mechanical stress on a transparent object. Four objects in 
polystyrene plastics having different shapes are supplied in this kit for 
demonstrations. Placed between two crossed polarizers and stressed, the 
objects show patterns of strain within them. Theses effects can also be seen 
using circularly polarized light. 
 
The instrument can be supplied either with 'white light' illumination for the 
strain viewing of glass and acrylic articles or with monochromatic light for 
inspection of components produced in materials such as polystyrene plastics. 
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POLARIZATION  Faraday Effect Apparatus   
  

 

 
 
Experiments 
  
• To determine the angle of rotation as a function of mean flux-density using 
different wavelengths of light and to calculate the corresponding Verdet’s 
constant in each case. 
• To evaluate Verdet’s constant as a function of wavelength.  
 
 
Components Included  
• Optical rail 
• Diode laser with power supply  
• Kinematic laser mount with rail carriage 
• Polarizer with rail carriage 
• Analyzer with rail carriage 
• Pinhole photodetector 
• Detector O/P 
measurement unit 
• Electromagnet 
• Constant current power 
supply for electromagnet  
The red and green diode 
lasers (�  = 650nm, 530 nm, 
respectively) are used for 
this experiment. The 
sample is placed between 
the polarizer. A 
photodetector is placed at 
the end of the unit to 
measure the intensity as a 
function of the analyzer 
angle �  for a full rotation. 
Optical isolators based on Faraday’s effect have important applications in 
telecommunications preventing reflected signals on fiber optic cables from 
producing unwanted signals. Isolators are important when lasers are used 
because reflected light can cause havoc with the operation of the laser itself. 
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Magneto-optics: It is the optical activity in a homogeneous medium in the 
presence of a magnetic field. In physics, the Faraday effect or Faraday 
rotation is an interaction between light and a magnetic field. The rotation of 
the plane of polarization is proportional to the intensity of the component of 
the magnetic field in the direction of the beam of light. The angle of rotation of 
the polarization-plane of plane polarized light through a transparent material is 
found to be a linear function of the product of the mean flux-density and the 
length of the optical medium. The factor of proportionality is known as 
Verdet's constant. 
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POLARIZATION - Kerr Effect Apparatus  
  

 
 
 
Components Included 
• Optical rail 
• Diode laser with power supply 
• Kinematic laser mount with rail carriage 
• Polarizer with rail carriage 
• Analyzer with rail carriage 
• Pinhole photodetector 
• Detector O/P measurement unit 
• Kerr cell 
• High volt power supply  
 
The apparatus makes use of the rotation of the polarized light by the Kerr cell 
(the material exhibiting the Kerr effect). The light is passed through a 
polarizer, then sent to the Kerr cell and finally made to fall on a photodetector. 
Initially, the polarizer-Kerr Cell-analyzer combination is adjusted so that no 
light is transmitted when the electric field is not applied to the material. When 
the electric field is applied to the Kerr cell, the cell will further rotate the 
polarization of the light and the detector will see a fraction of the original 
intensity of light. 
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The Kerr effect results from impressed electric field which causes assymetric 
molecules of liquid to align with the field. This causes the liquid to become 
anisotropic and birefringent. 
The single experiment covers polarization of light, birefraction, optical 
anisotropy, modulation of light and electrooptical modulator. 
The Kerr cell consists of the material being examined placed in an insulating 
container with two electrodes attached to supply necessary electric field. The 
container is usually a strong optical glass and the electrodes are constructed 
so as to supply a very uniform electric field when a potential difference is 
applied. 
 

 
   
Experiments  
• Determination of Kerr constant . 
By plotting the square of the applied voltage versus the phase shift between 
normal and extraordinary beam, it can be shown that the relation between the 
two quantities are approximately linear. From the slope of the straight line the 
Kerr constant can be calculated. 
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POLARIZATION Ellipsometer  
  

 
 
 
Ellipsometry is a very sensitive measurement technique which provides 
unequaled capabilities for thin film metrology. As an optical technique, 
ellipsometry is nondestructive and contact less. The optical parameters, 
thickness and refractive indices of a thin film can be calculated by the analysis 
of the polarization changes. Students gain deep knowledge in the working 
principle of ellipsometer and its practical use. 
  
Ellipsometry measures the change of polarization upon reflection or 
transmission. Typically, ellipsometry is done only in the reflection setup. The 
exact nature of the polarization change is determined by the sample's 
properties like thickness, complex refractive index, etc. Although optical 
techniques are inherently diffraction limited, ellipsometry exploits phase 
information and polarization state of light and so can achieve angstrom level 
resolution. In its simplest form, the technique is applicable to thin films with 
thickness less than a nanometer to several micrometers. The sample must be 
composed of a small number of discrete, well-defined layers that are optically 
homogeneous, isotropic, and non-absorbing. 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The apparatus is a manually controlled educational Ellipsometer. An input 
beam of random polarization is firstly converted to a linear polarized beam by 
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passing through a polarizer. It is then converted to an elliptically polarized 
beam using a quarter wave plate and made to incident on thin film sample to 
be measured. The polarization status of the reflected beam from the film gets 
altered. 
 

 
 
 
   
Specifications  
Measurement Range 1 nm ~ 300 nm 
Incident Angle 30° ~ 90°, Error �  0.1° 
Polarizer/Analyzer Angle Range 0° ~ 180° 
Disk Angle Scale 2 degree/scale 
Min. Reading of Vernier 0.05° 
Optical Center Height 152 mm 
Working Stage Diameter � 50mm  
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SPECTROSCOPY 
Spectroscopy is the study of interaction between radiation (electromagnetic 
radiation as well as particle radiation) and matter. Spectrometry is the 
measurement of these interactions and an instrument which performs such 
measurements is a spectrometer or spectrograph. A plot of the interaction is 
referred to as a spectrogram or informally, a spectrum. 
* Absorption: Transition from a lower level to higher level with transfer of 
energy from the radiation field to an absorber, atom, molecule, or solid. 
* Emission: Transition from a higher level to lower level with transfer of energy 
from the emitter to the radiation field. If no radiation is emitted, the transition 
from higher to lower energy levels is called nonradiative decay. 
* Scattering: Redirection of light due to its interaction with matter. Scattering 
might or might not occur with a transfer of energy, i.e., the scattered radiation 
might or might not have a slightly different wavelength compared to the light 
incident on the sample. 
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SPECTROSCOPY - Spectrometer-Goniometer  
 
 

 
 This Goniometer is used for measurement of optical data on prisms. It offers 
precise angle and refractive index measurements. The well designed 
mechanics of the Goniometer allows maintenance-free operation over many 
years. Conventionally, the measurement of refractive index is carried out with 
a dispersion prism made from the material to be tested. For the 
measurements of fluids, a hollow prism is used which is filled with the fluid. 
It can also be used as a spectroscope for qualitative examination and 
measurement of emission and absorption spectra. Various accessories are 
available. 
  
  
Spectrometer-Goniometer is a versatile instrument for studying spectrum of 
different light sources as well as for characterization of components like 
prisms and gratings. Unlike common spectrometers, this model is designed in 
such a way that students get better understanding of the working principles of 
spectrometer. All modules are deliberately made open and easy to 
understand. Students gain hands on experience in the basics of 
spectroscopy. 
All components are made of aluminium and stainless steel to avoid corrosion. 
All optics used are of research quality. The slit used is of precision grade with 
fine lead screw adjustments for sub-micron sensitivity. 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

Specification  
Inspection Telescope - 
Magnification 
Resolution of Prism 
Table 
Resolution of Stage 
Fixed Slit 
Variable Slit 

: 10X 
: 10 arc minute 
: 1 arc minute 
: 25µm & 50µm 
: Micrometer controlled, 
continuously variable 0-
3mm 
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Accessories -1  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It contains following three optical components:    
Equilateral dispersing prisms are used for wavelength separation applications. 
The three sides are of equal length. A light ray is twice refracted passing 
through the prism with total deviation denoted by. Deviation is a function of 
refractive index, and hence wavelength. Angular dispersion �� 4 is the 
difference in deviation for light rays having different wavelengths and varies 
with prism orientation. 
  
   
  
  
Hollow Prism   
  
 Hollow prism is used to study, observe and compare 
the refraction of light in liquids having different 
refractive indices. The hollow prism has a hole to add 
test fluids. 
  
 
 
High Index Equilateral Prism    
  
Equilateral prism is used for experiments in dispersion 
and refraction of light. It is made of N-SF1 optical 
glass 
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Holographic Grating    
  
Holographic gratings are formed from interference 
fringe field of two laser beams. Holographic gratings 
produce less stray light than ruled gratings. 
  
 
 
 
 
 
Experiments  
• To determine the refractive index of various liquids using a hollow prism. 
• To determine the angle of minimum deviation and refractive 
index of solid prism. 
• To demonstrate the relationship between refractive index and 
wavelength (dispersion curve). 
• To calculate the resolving power of the glass prisms from the 
slope of dispersion curves. 
• Determination of refractive index from i-d curve. 
• Determination of Cauchy's constant of given prism. 
• To find refractive index of a given prism using stokes formula. 
• To determine the angle, minimum deviation and refractive index of liquid 
using hollow prism. 
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Accessories -2  
  
Model No:  
Optical Experiments using Spectrometer-Goniometer  
 
Wedge Prisms    
  
Model No: HO-WE-01 
  

 
 
  
 
 
 
 

 
 
It is used for steering a beam any where within a circle described by the full 
angle 4� , where �  is the deviation from a single prism Beam steering is done 
by rotating the two prisms independently. The experiment is used to 
determine wedge angle of the prism. 
 
 
 
Semi-Circular Prism    
  
  

   
  
 
 
In this case, the incident beam is not deflected. Snell's law applies to the exit 
surface directly. The experiments involves measuring � n as a function of 
� (5°steps) on both sides of the beam.  
 
 
 
Parallel-Plane Prism  
 
 
When a transparent slab is tilted with respect to the 
beam, the transmitted beam is shifted parallel to 
the incident beam. 
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Measure 'd' as a function of the 
plate angle �  over the full visible 
range. To identify a possible angle 
offset, measure on both sides of 
the incident beam. Estimate the 
reading uncertainty of both, �  and 
ddr . 

 
 
 

Measure d as a function of R the plate 
angle �  over the full visible range. To 
identify a possible angle offset, measure 
on both sides of the incident beam. 
Estimate the reading uncertainty of both, �  
and ddr 
 
 
Right Angle Prism 
  
   
  
 

 
 
 
 
Right angle prism is used for measuring critical angle and observing total 
internal reflection. The prism deviates or deflects a beam of light at 90 or 
180°. It is often used in telescope, periscope and other optical systems. Made 
of clear optical glass. Angles: 90°- 45°- 45°. 
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SPECTROSCOPY- SPECTROMETER-GONIOMETER- SOURCES  
  
Lamp House  
 
Mercury Vapor Lamp  
  
A mercury-vapor lamp is a gas discharge lamp which uses 
mercury in an excited state to produce light. They offer long life 
time as well as intense lighting for spectral applications. 
  
Sodium Vapor Lamp 
 
A sodium vapor lamp is a gas discharge lamp which uses 
sodium in an excited state to roduce 
light. The low-pressure sodium lamp has remarkably high 
luminous efficiency. The radiation is nearly monochromatic, 
yellow in color.  
 
Incandescent Vapor Lamp  
 
Used for continuous spectrum application.  
  
Spectrum Discharge Tube  - with lamp house 
   
Filled with spectroscopically pure gases.  
Following discharge tubes are available:  
 
01 - Argon 
02 - Neon 
03 - Krypton 
04 - Ammonia 
05 - Carbon Dioxide 
06 - Nitrogen 
07 - Oxygen 
08 - Mercury vapor 
09 - Sulphur 
10 - Hydrogen 
11 - Helium  
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LED Illumination      
  
Special ultra luminous intensity LED’s are used. The LED is encased in a 
metallic capsule. Brightness is continuously adjustable. They are highly 
efficient, durable and are available in different colour range. 
Red, Yellow, Blue, Green, White. 
 
 
 
 
 
 
 
 
 
 
 
 
 
High Voltage Transformer 
 
for Discharge Tube - Fixed and Continuously Variable 
 
 

·  These discharge tube power supplies are designed to per form with 
specific gas ( ). It’s output voltage is fixed and may vary with various 
gas dis char ge tubes.  

 
·  Variable discharge tube power supplies are designed to per form with 

different gases. The discharging action is controll ed by a variable knob 
and adju sted to get optimum perform ance, as each gas exhibit 
different discharge voltage. The complete unit is mounted in a metallic     
casing.  
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SPECTROSCOPY- Spectrometer - Constant Deviation  
  

 
 
 
Key Features: 
* Wide Aperture Achromatic Optics 
* Precision Driver for Wavelength Selection 
* Durable and Precise 
 
This CCD based spectrometer is designed and constructed for educational 
spectroscopic applications. The use of CCD for imaging makes it more 
convenient and user friendly compared to film based spectroscope. A group of 
students can simultaneously see the spectrum and take print out whenever 
required. This spectrometer has a resolution of 1nm/pixel and can differentiate 
sodium D-lines. 
 
 
Design : Constant Deviation Spectrometer 
Prism type : Pellin Broca (N-SF1) 
Wavelength range : 280-1200 nm typical 
Video capture : 640X480 pixel 
Still image capture : 1280X960 pixel 
Frame rate : 30 f /ps 
Resolution of spectrometer : 0.0995nm/pixel [D-lines] 
Compatibility : USB 2.0l 
Collimating lens [Achromatic]   
f-number : f /7.4(335F) 
Focusing lens [Achromatic]   
f-number : f /1.6(65F) 
 
 
 
 
Available Configuration: 
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Single Input & Double Output Ports 
Double Input & Single Output Ports 
Double input port spectrometer is designed to get two spectra at the same 
time. Slit height adjuster is used to differentiate the two spectra. 
The optics used in this device are of research quality. All materials used in 
this setup are of laboratory grade with corrosion resistance. 
  
 

 
 
  
Precision Adjustable Slit  
 
Micrometer controlled slits  
Width     0-200	 m-continuously variable 
Height   0-3mm Variable 
Construction   Metallic (non corrosive)  
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SPECTROSCOPY- PC Based Absorption Spectrometer  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The apparatus uses CCD imaging instead of photographic silver halide films. 
It has become difficult to carry out silver halide film based spectroscopic 
experiments in class rooms due to the unavailability of consumables and 
hurdles in its processing. 
 
If a transparent substance is placed between a continuous source and a 
spectrometer, the substance absorbs a certain part of the spectrum. Hence in 
the continuous spectrum of the source, a few dark lines or bands appear. This 
spectrum is called absorption spectrum of the substance. The absorbed 
frequencies are the characteristics of the absorber. This selective absorption 
depends on the electronic, vibrational or rotational energy levels of molecules 
of the substance. Note that any atom or molecule absorb the same 
wavelength which it emits. The absorption is maximum for some particular 
concentration in the case of a solution. 
  
 CCD imaging of the spectrum is a timely solution. Data acquisition is easy 
and fast. As most of the commercial spectroscopes are based on digital 
imaging, students get exposure to the latest trends in spectroscopy.  
Model No: HO-ED-S-02 consists of two precision slits for light inputs, constant 
deviation prism and CCD 
detector along with 
focusing optics.  
 
 
 
 Experiments  
Preliminary adjustments of 
the spectrometer are done 
by observing the mercury 
spectrum, until the 
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spectrum lines are well distinct and superimposed with the continuous 
spectrum of incandescent lamp using second port of the spectrometer. 
• Absorption spectrum of KMnO4 solution is recorded. 
• Hartmann’s constants are calculated and verified. 
• Absorption band frequencies of KMnO4 solution are calculated using 
Hartmann’s constant. 
   
  
    
Components 
Included  
• Constant deviation 
spectrometer, 
single port CCD 
based 
• Liquid cell with 
stand 
• CCD camera with 
USB-2.0 
connectivity 
• KMnO crystals 
• Mercury vapor 
lamp with lamp house 
• Incandescent lamp with lamp house  
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SPECTROSCOPY- PC Based Emission Spectrometer  
 
 
Components Included  
• Constant deviation 
spectrometer, 
double input port, CCD 
based 
• Metal arc stand 
• Metal arc power supply 
• CCD camera with USB-
2.0 connectivity 
• Metal rod set 
• Mercury vapor lamp 
with lamp house  
 
 The spectrometer used is similar to the one used for absorption 
spectrometry. Please refer to the page describing this model for common 
details. 
It also uses CCD and computer instead of silver halide film for recording the 
spectra. The instrument is supplied with an arc stand and high current power 
supply for producing arc between the sample rods. There are two input ports 
with precision slits for standard (mercury) and sample spectra. 
When a substance is heated, electrons first absorb energy, go to higher 
energy level and fall to a lower level emitting photons. Every element emits a 
characteristic spectrum of its own. There are certain important and prominent 
spectral lines associated with each element. These lines are used to 
distinguish one element from another. 
 
In the experiment to determine an element, spectrum of standard known 
source is pictured first. Mercury is used as standard element in most cases. 
Knowing wavelength corresponding to different spectral lines, elements can 
be judged. Hartmann’s method is employed to determine the unknown 
wavelength 
  
Experiments Model No:  
• Determination of Hartmann’s constant. 
• Calculate the wavelength of the prominent lines of given alloy and determine 
the elements present in the alloy by spectroscopic method. 
Alloy used : Brass. 
• To study the visible spectrum using a constant deviation spectrometer and to 
determine the wavelength of different spectral lines of metals and compare 
with standard values.  
Metals used : Iron, Copper, etc. 
  
Preliminary adjustments of the spectrometer are done by observing the 
mercury spectrum, until the spectrum lines are well distinct and superimposed 
with the spectrum of arc from the second port of the spectrometer. 
  
  



 

91 
AMITEC ELECTRONICS LTD, www.amitecltd.com 

SPECTROSCOPY- Zeeman Effect Apparatus  
  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Experiments  
• Determination of electron charge/mass ratio from Zeeman effect and the 
calculation of energy shift due to the 
applied magnetic field. 
  
In this experimental setup, the spectrum produced 
by atom in the magnetic field is resolved by Fabry-
Perot etalon. Fringe width changes in an external 
magnetic field is noted and e/m ratio can be 
calculated. 
    
   
 
 
 
 
 
 
 
 
 
Zeeman effect principally relates numerous branches of physics. This single 
experiment is equivalent to many experiments. If there are magnetic fields 
present, the atomic energy levels are split into large number of levels and the 
spectral lines are split as well. This splitting is called the Zeeman effect. 
The heart of the device is a spectrometer with CCD based imaging. The 
standard accessories include an electromagnet with variable power supply, 
gauss meter, neon lamp with power supply, etc.. 
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Components Included  
• CCD based spectrometer - single port 
• Electromagnet 
[16T at 10mm air gap] 
• Variable heavy duty power supply 
• Gas discharge tubes 
• High voltage discharge tube power supply 
• Fabry-Perot etalon 
• Digital gauss meter  
 
The technique employed for studying Zeeman effect in this apparatus is a low 
resolution spectroscopic method due to limitations in CCD imaging. Fabry-
Perot etalon is used before the constant deviation prism for obtaining 
interference spectra of split wavelengths. As the magnetic field is varied, 
Zeeman effect in wavelength shift can be observed as the change in width of 
the interference spectra of required wavelength range. Calculations are based 
on indirect D/L method due to the lack of resolution in the image. It should be 
noted that better resolution which can be obtained by using silver halide film is 
compromised in this for the convenience of using CCD imaging. 
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SPECTROSCOPY- Monochromator  
  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Monochromator consists of a diffraction grating (dispersing element), 
slits, and spherical mirrors. The light source emits a broad spectrum of 
radiation as represented by the multi-colored line from the lamp to the grating. 
The diffraction grating disperses light by diffracting different wavelengths at 
different angles. The grating is positioned so that required wavelength of light 
passes through the exit slit and all other colors are blocked. The required 
wavelength which should pass through the exit slit is selected by rotating the 
angle of the grating. The mirror and slit positions remain fixed. 
 
   
Monochromators are available 
with various port 
configurations. 
Single I/P & O/P port, Double 
I/P & O/P port 
Single I/P & Double O/P port, 
Double I/P & Single O/P port 
   
Stepper motor along with micro 
processor controlled 
electronics is used to drive the 
grating. The motorized 
movement of grating helps to 
achieve fine resolution 
compared to manual control. 
Moreover selection of 
wavelength is much easier in 
automated system. Monochromators with computer interface are also 
available. 
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Design: Multi port Czerny -Turner Monochromator 
Grating Type : Plane Holographic Reflection Grating 
Grating Size : 50X50 
Ruling/mm : 1200 
Focal Length of Collimating Mirror : 259mm 
Focal Length of Focusing Mirror : 259mm 
Size of the Mirror: 70mm 
Main Mirror:  Spherical 
Angle between Incident and Diffracted Beam: 20° 
Dispersion : 2.3nm/mm 
Max.Wavelength : 1300nm 
Bandpass : 0.16nm@50mm slit width 
Resolution : 0.2nm  
Laser Raman Spectrometer  
  
  

 
 
 
 Amitec’s Laser Raman Spectrometer (Model No: HO-ED-S-06) is a useful 
instrument for the identification of wide range of substances in physics and 
chemistry laboratories. The procedure used in this case involves illuminating a 
sample with DPSS green laser and using a monochromator to examine the 
light scattered by the sample. It is a straight forward, non destructive 
technique requiring no sample preparation. 
This experimental spectrometer is specifically designed for studying Raman 
emissions in CCl4 when high power green laser beam is passed through the 
solution. The apparatus suites well for post graduate level laboratory 
experiments in physics. The set up consists of 40mW DPSS, 540 nm laser, 
collection optics, sample mounts, stages, monochromator and detector. The 
monochromator is PC controlled and motorized. The experiment is conducted 
by scanning the emission spectrum by monochromator and recording the 
intensity of each interested wavelength from the detector. The readings are 
plotted on a graph. 
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Key features include:-  
Computer controlled, user friendly interface, capable of automatic recording of 
Raman spectra.  
Monochromator system with high resolution and low stray light. 
Diode pumped solid state laser is used as light source. 
  
When a light beam emitted by a laser device passes trough external optic 
path and irradiates the sample, the scattered light enters the monochromator. 
When the grating in the monochromator is rotated, light signal passes through 
a slit and falls on a highly sensitive detector (PMT). The detector out put is 
sent to computer for further processing, while a spectrum curve is being 
displayed on monitor. 
  
Specification  
Wavelength Range : 200~800nm (Monochromator) 
Wavelength Accuracy : < 0.4nm 
Wavelength Repeatability : < 
0.2nm 
Stray Light : < 10-3 
Reciprocal of Linear Dispersion 
: 2.7mm  
Half-Width of Spectral line : < 
0.2nm @ 586nm  
   
MONOCHROMATOR 
Relative Aperture Ratio : D/F 
1/5.5 
Optical Grating : 1200 l/mm 
Slit Width : 0~2mm Continuously Adjustable 
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FIBER OPTICS 
Optical fiber is a cylindrical dielectric waveguide that transmits light along its 
axis by the process of total internal reflection. The fiber consists of a core 
surrounded by a cladding layer. To confine the optical signal in the core, the 
refractive index of the core must be greater than that of the cladding. 
The light source used for optical fiber communication can either be a light-
emitting diode (LED) or a laser, usually in IR range. Fiber optic experiments 
described in this section utilize red diode lasers and LEDs for giving visual 
experience of fiber optic transmission. 
 
Objective of our Fiber Optics Kit is to impart the basic knowledge in principles 
and applications of fiber optics. It is made up of a number of laboratory 
experiments aimed to give hands on experience in understanding the basic 
concepts. The experiments help to acquire laboratory techniques which can 
be used for the characterization of important fibre parameters.  
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FIBER OPTICS- Optical Fiber Characterization & Comm unication Kit  
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Experiments  
• Characteristic study of opto-electronic detectors and sources. 
• Characteristic study of diode laser. 
• Study of scattering. 
• Study of total internal reflection in solids & refractive index measurement. 
• Determination of fibre attenuation by cut-back method. 
• Determination of bending loss in multi-mode fibers. 
• Splice loss determination. 
• To determine the numerical aperture of given optical fiber. 
• Core diameter of optical fiber. 
• Fiber optic voice communication link. 
• Digital, analogue & TDM signal transmission through optical fiber. 
• PC-PC communication link using OFC.  
 
Optical fiber characterization and communication experiment kit is designed 
for teaching various principles of optical communications and fiber 
characteristics. It includes digital transmission method, fiber optic attenuation, 
fiber optic coupling loss, determination of the numerical aperture, time division 
multiplexing etc. Comprehensive laboratory experiments provide in depth 
knowledge in fibre-optic principles and 
application through practice. 
 
  
Multi mode fibers are used for conducting the 
experiments as it is easy to couple with light 
source. Plastic multi mode fiber with visible 
light source provides 
visual experience of signal transmission. 
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This kit is designed and constructed applying modular concepts. Various 
modules like light source, fiber coupler, detector stage, etc. are assembled on 
an optical breadboard for setting up the experiments. Optical breadboard 
supplied with the model has 800X600mm size with M6 tapped holes on 25mm 
grid. Laser is mounted on a kinematic holder. Detector is held using an XYZ 
translation stage with X and Y axes micrometer driven. Laser-fiber coupler 
also has XYZ adjustments for obtaining maximum coupling efficiency. Fiber 
input and output ends are held by specially designed rubber clamps and fiber 
chucks. 
  

  Characteristic Study of Opto-Electronic Detectors a nd Sources   
   
 

 
 
 
These experiments aim the study of opto-electronic devices 
that interact with light.  
• Characteristics of photo transistor. 
• Characteristics of photo diode. 
• Characteristics of light emitting diode (LED). 
• Characteristics of opto-coupler.  
 
 Opto-electronic measurement unit Model No: PS-OE-LK is used for taking 
current and voltage measurements. The test component is mounted on an 
XYZ translation stage for relative movement and alignment with the light 
source/detector. All modules are assembled on optical breadboard for 
performing the experiments. The opto-electronic test components are 
soldered to a round shaped PCB and held in a metal cell for position stability 
during experiments. 
  
 
Opto-Electonic Measurement Unit   
Specifications 
Voltage range: 0 – 10V 
Detector current range: 1 mA – 200 mA. 
This unit is used to study the characteristics of photo 
detectors and LED’s. Biasing voltage can be varied 
from 0 to10V . 
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  Diode Laser   
   
 Diode laser without collimating lens is mounted on an XY tilt adjustable 
holder. Detector is mounted on a translation stage. All modules are 
assembled on optical breadboard for performing the experiments. 
 
  
• To study the polarization nature of 
laser beam. 
• To measure the divergence of the 
laser beam. 
• To study Gaussian nature of laser 
beam and to 
determine the mode of laser beam. 
• To measure the diameter (beam spot size) of the laser 
beam.  
 
 
-------------------------------------------------------------------------------- 
  

  Scattering   
   
 Dispersion, absorption, and 
scattering are the three 
properties of optical fibers that 
cause attenuation, or a marked 
decrease in transmitted power. 
Attenuation is a major hurdle in 
the progress of high-speed 
transmission and signal 
efficiency over long distances. 
Scattering causes attenuation which occurs when atoms or other particles 
within the fiber spread the light.  
This experiment shows how scattering of light by particles takes place and its 
polarization effects. 
  
 
 -------------------------------------------------------------------------------- 
  
�  Total Internal Reflection  
   
 • Study of total internal reflection in 
solids & refractive index 
measurement. 
Using PMMA - 
Polymethylmethacrylate rod. Plastic 
optical fiber typically uses PMMA as 
core material. In this experiments, 
PMMA rod is held on a mount parallel 
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to the plane of optical breadboard. A laser beam is made to fall on the rod at 
an angle so that the beam enters the rod. Angle is adjusted in such a way that 
total internal reflection takes place. Reflection points are visually noted and 
distances are taken fo calculations. 
  
 
�  Cut-Back Method  
   
 • Determination of fibre 
attenuation by cut-back 
method. 
The maximum out put 
intensity is compared when 
laser light travels through a 
fiber of 5metre and 0.5metre. 
The cutback method involves comparing the optical power transmitted 
through a long piece of test fiber to the power present at the beginning of the 
fiber. In the experiment, laser is coupled to a long optical fiber using laser- 
fiber coupler.  
 
Output reading is noted using a power meter. Without changing the input 
coupling setup, fiber is cut near to the source. Again output reading is taken. 
From both these values attenuation is calculated. 
  
-------------------------------------------------------------------------------- 
  
�  Bending Loss  
   
 • Determination of bending loss 
in multi-mode fibers. 
 
  
Bending loss is measured by 
using bending loss apparatus. 
This apparatus contains posi-
tions of different circular dimen-
sions (65, 55, 45, and 35 mm). There are fiber holders to fix the fiber at 
required position.    
 
-------------------------------------------------------------------------------- 
  

  Splice Loss  
   
 • Splice loss determination. 
Splice loss can originate from any 
of the following possible 
misalignments or its 
combinations.  
i) Transverse offset between fiber 
ends. 
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ii) Angular tilt between the fiber ends. 
iii) Longitudinal separation between the fiber end faces. 
Splice loss experiment makes use of an XYZ translation stage and rotation 
stage. End of one fiber is fixed on to the rotation stage in such a way that fiber 
tip coincides with the axis of rotation. Experiments are conducted by creating 
known misalignments using rotation and translation stages. 
  
 

  Numerical Aperture   
    
N.A can be defined from refractive index profile or the output far field radiation 
pattern. In this experiment, fiber is coupled to a visible laser source using 
laser- fiber coupler. Fiber output end is held using fiber chuck firmly and fixed 
to the optical breadboard through a holder. Detector is mounted on an XYZ 
translation stage. By using XY translations, fiber output far field is scanned at 
a known distance from the fiber tip. From the readings, a graph is plotted and 
numerical aperture is calculated. The distance between the fiber-end face and 
detector in the far-field region is in centimeters (cm) range for multimode 
fibers and millimeters range for single mode fibers. 

 

 
 
 
 
 
-To determine numerical aperture of 
given optical fiber. Measurement of NA 
from the output far-field radiation 
pattern. 
Numerical Aperture (NA) is a basic 
optical characteristic of a specific fiber 
configuration. It can be thought of as 
representing the size or "degree of 
openness" of the input acceptance 
cone. Mathematically, numerical 
aperture is defined as the sine of the half angle of the acceptance cone (sin 
� ). 
 
 
 
 
-------------------------------------------------------------------------------- 
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  Core Diameter of Optical Fiber   
   
  
 The core diameter is defined 
from the refractive index profile 
� (r) or the output near-field 
radiation pattern. 
• Measuring the core diameter 
directly from the output near-field 
radiation pattern. 
Optical fiber with OD of 750	 m 
and 250	 m are supplied. 
Optics, such as lenses, magnify the fiber-end face and focus the fiber's image 
on a movable detector. Figure shows sample setup for measuring the near-
field power distribution. The image is scanned in a plane by the movable 
detector. 
  
  
 
  Fiber Optic Voice Communication Link  
   
The experiment involves transmitting 
audio signal through fiber and 
reproducing the audio signal using a 
speaker. 
Visible LED (red) is used for the 
experiment as light source. LED light is 
coupled to the fiber by using an XY 
adjustable LED fiber coupler. Detector 
is coupled to the fiber output end using 
a similar coupler. Students need to 
align both these couplers for maximum signal transmission and detection. 
Students build the transmitter and receiver electronic circuit boards and link 
these with 1meter optical cable. The transmitter converts sound to light 
impulses that travel through the optic fiber cable to the receiver, which 
converts the light back to sound. The experiment is great for learning the 
basics of fiber optic communications. 
  
 
-------------------------------------------------------------------------------- 
  

 Digital, Analogue & TDM Signal Transmission through Optical Fiber  
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 The experiment is ideal for instructors to demonstrate analog and digital fiber 
optics communication principles. When assembled, the kit provides a unique 
arrangement of dual-purpose analog and digital transmitter and receiver 
modules. 
In these experiments, signal is generated by an assembled circuit board and 
converted to light signal by using an LED (red). The LED is coupled to fiber 
input by using an XY adjustable mechanical coupler. Fiber output end is 
coupled to the detector in a similar way. CRO is used for analysis of output 
signal. All the three experiments can be performed by using different 
transmitter and detector circuits. 
  
 
-------------------------------------------------------------------------------- 
  

 PC-PC Communication Link using OFC   
In this experiment, two personal computers are linked through optical fiber 
cable for data transmission. Serial port is used for the communication link. 
Data from the serial port of transmitting PC is converted to light signal by an 
LED and coupled to optical fiber using LED fiber coupler (XY adjustable 
mechanical device). Output end of the fiber is coupled to a detector using a 
similar coupler. Light signal at the output is converted to electrical signal by 
detector circuit and sent to the serial port of receiving computer. Students get 
hands on experience by setting up electronic and optical link during the 
experiments. 
Software and detailed circuit diagrams are provided to transfer the data 
between two computers. 
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FIBER OPTICS- Fiber Characterization Apparatus (Rai l based)  
  
   

 
 
Experiments    
• To determine the mode of laser beam. 
• Determination of fibre attenuation by cut-back method. 
• Bending loss determination. 
• Splice loss determination. 
 
Loss at the fiber splice could originate from either or a combination of the 
following possible misalignments. 
I) Transverse offset between the fiber ends. 
ii) Angular tilt between the fiber ends. 
iii) Longitudinal separation between the fiber end face.  
 
The experiment helps students to understand concepts of numerical aperture, 
attenuation, bending loss, splice loss etc. Laser diode (650nm,3mW) is used 
as light source. The laser light is coupled to optical fiber by the use of an 
objective lens for maximum coupling efficiency. Numerical aperture is found 
out by scanning the far field of the optical fiber by a photo detector mounted 
on a translation stage. Corrosion resistant materials like stainless steel and 
aluminium alloys are used for the construction of all components used in this 
kit. 
  
 The apparatus makes use of a rail and carriage system for mounting and 
adjusting the optical components required for experiments. Diode laser is 
used as light source. Laser fiber coupler is used to couple light from laser to 
fiber input end efficiently. There are mounts to hold input and out put ends of 
the fiber firmly. Detector is placed on an XYZ stage. Distance between all the 
components can be adjusted using the rail and carriage mechanism. 
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Components Included  
• Optical rail 
• Kinematic laser mount with rail 
carriage 
• Diode laser with power supply 
• Laser fiber coupler with rail carriage 
• Bending loss apparatus 
• Fiber chuck holder with rail carriage  
• Optical fiber samples 
• Pinhole photodetector 
• Detector output measurement unit 
• XYZ translation stage with rail carriage 
• Fiber holder with angular tilt 
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FIBER OPTICS- Optical Fiber Characterization (Bread board based)  
  

   
 
 
Experiments     
  
• Study of total internal reflection in solids & refractive    index measurement. 
• To determine the mode of laser beam. 
• Determination of fibre attenuation by cut-back method. 
• Bending loss determination. 
• Splice loss determination. 
 
Loss at the fiber splice could originate from either or a combination of the 
following possible misalignments. 
I) Transverse offset between the fiber ends. 
ii) Angular tilt between the fiber ends. 
iii) Longitudinal separation between the fiber end faces. 
• To determine the numerical aperture of optical fiber.  
  
Optical fiber characterization apparatus (Breadboard based) is designed to 
perform laboratory experiments for giving a solid understanding of fiber optics 
and its applications. 
Diode laser is used as light source. Precision mounts are used for fine 
adjustments of optical fiber, laser and detector. Precision XYZ movements are 
provided for detector stage. Laser is mounted on a kinematic holder having 
XY tilt adjustments. Components like laser, fiber coupler, fiber holder, detector 
stage, etc. are mounted on breadboard for performing experiments. Corrosion 
resistant materials like stainless steel and aluminium alloys are used for the 
construction of all components used in this kit. Modular design of the 
components allows the users to setup innovative experiments and projects. 
Moreover, the method gives hands on experience. 
 
 Components Included  
• Optical breadboard 
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• Kinematic laser mount 
• Diode laser with power supply 
• Laser fiber coupler 
• Bending loss apparatus 
• Fiber holder with angular tilt 
• Fiber chuck holder 
• Optical fiber samples 
• Pinhole photodetector 
• Detector O/P measurement unit 
• XYZ translation stage 
• PMMA rod with mount 
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FIBER OPTICS- Optical Fiber Communication Kit  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
Experiments     
  
• Voice communication link. 
Transmit audio signal through fiber and reproduce the audio signal using a 
speaker. 
• Digital & analog signal transmission through fiber. 
• Time division multiplexing through fiber. 
• Modulated signal transmission through fiber. 
• PC-PC communication through fiber.  
 
  
 All the major fiber communication experiments can be performed with this kit. 
LED-fiber coupler is used for coupling of optical fiber with detector and LED. 
The X-Y positioners used for coupling source and detector to the fiber tips 
help to achieve maximum coupling efficiency. 
Visible fiber optic source (red LED) is used to perform experiments. This gives 
students visual experience of fiber optic signal transmission. Assembled 
PCB’s along with circuit and component details are included in the kit. 
 
  
Components Included  
• Electronic breadboard 
• Assembled PCB’s 
• Power supply 
• Optical fiber 
• Electronic components 
• LED fiber coupler 
• Detector fiber coupler 
• LED & detectors  
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HOLOGRAPHY 
 
Amitec is proud to present our new range of holographic equipments for 
education, research & industry. 
A hologram is a record of interaction between two beams of coherent light, in 
the form of microscopic pattern of interference fringes. It is a photographic 
registration of the interference pattern formed by two laser beams of coherent 
light. One beam goes straight from the light source and the other is scattered 
from a physical object. The photographic film or plate is exposed by two laser 
beams and is processed in such a way that when illuminated properly a 
threedimensional image is produced. 
We manufacture holographic experiment kit for education and research. The 
kit includes Optical tabletop, pneumatic supports, optomechanical 
components, optics, He-Ne laser, holographic plates, processing chemicals, 
etc. 
  
Hologram Demo Kit              
    
Components Included  
• Diode laser with power 
supply  
• Laser mount 
• Metallic base 
• Hologram plates 
• Plate holder with flexible 
arrangements  
 
We provide tilt adjustment and angular movement in the plate holder so that 
transmission holograms created in any angle works easily with the system. 
  
 The objective of this apparatus is to demonstrate transmission holograms in 
class room and laboratory. 
 

Fringe pattern in the hologram appears meaningless to 
the naked eye. However, it has the property of 
recreating the object beam's wavefront when it is 
illuminated with a beam of light coming from the same 
direction as the original reference beam. When a viewer 
looks at the illuminated hologram, sees the wavefront 
and interprets it as if it were light coming from the 

original object. Unlike the case of a photograph, the three-dimensionality of 
the original object is preserved by the hologram. 
 
A 5mW red diode laser is used in this setup, which is the most common colour 
used for creating holograms. The laser beam is set at expanded mode, so 
that we can achieve full illumination in the plate and students can clearly see 
a 3-D image of hologram. 
Laser module consist of encased index guided AlGaInP laser diode 5mW 
power output at 650nm wavelength 
Holographic Kit               
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The objective of this apparatus is to demonstrate transmission holograms in 
class room and laboratory. Fringe pattern in the hologram appears 
meaningless to the naked eye. However, it has the property of recreating the 
object beam's wavefront when it is illuminated with a beam of light coming 
from the same direction as the original reference beam. When a viewer looks 
at the illuminated hologram, sees the wavefront and interprets it as if it were 
light coming from the original object. Unlike the case of a photograph, the 
three-dimensionality of the original object is preserved by the hologram. 
  
1. Creation of Transmission 
Grating  
The experiment involves the 
creation of transmission 
grating using holography on a 
sliver halide plate. The grating 
pitch is governed by the angle 
between the two incident 
beams that hit on the plate. 
We provide all the optics, 
opto-mechanics, laser, holographic plates, developing chemicals, etc. to 
perform the experiment. Our Instruction manual contains experimental setups, 
principles, procedures, step-by-step instructions and required photographs for 
recording holograms. 
   
    
2. Recording and 
Reconstruction of 
Transmission Holograms    
To create a transmission 
hologram, laser beam is split 
into two . The beam reflected 
from the object is called object 
beam and the other one, a 
plane wave without any 
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information, is called the reference beam. The exposure time varies from 
seconds to minutes depending on the object. Absolutely stable conditions are 
required during the exposure of the film. Variable beam splitters are provided 
to finely adjust the beam ratio. 
To reconstruct the image, the plate is developed in the developer solution and 
is  placed in its original position compared to the reference beam during its 
recording. 
  
 
 
3. Recording and Reconstruction of Reflection Holog rams  
  
The setup for the 
creation of 
reflection hologram 
is same as 
transmission 
hologram except 
the reference beam 
is lit from behind the 
plate. Controlling 
the beam ratio is 
very important in 
creating reflection holograms. We use variable beam splitter for the purpose. 
In the case of reflection hologram, a truly three-dimensional image can be 
seen near its surface. The hologram is illuminated by a “spot” of white 
incandescent light , held at a specific angle and distance located on the 
viewer’s side of the hologram. 
  
 
Mastering Station  
For the mastering station, we have complete solution for creating 2D / 3D 
masters. The system is intended to create forgery proof holograms. Facilities 
include diffraction grating texts / images, kinetic effects, flip-flop effects, focus 
image holograms, hidden texts and H1 - H2. The system includes optical 
tabletop, pneumatic isolated supports, photo resist plates, stepper driven X-Y 
stage for plates, optics, optomechanics etc. 
  
 
Training Program  
 We conduct regular training programs for the production of Hologram 
masters. 
  
 
Components Included in Holographic Kit  
   
01 Optical honeycomb tabletop (1800X1200X200mm) : 1 No.  
02 Pneumatic isolated support (inter connected) : 1 No.  
03 He-Ne laser (5mW) : 1 No.  
04 Laser clamp : 1 Set.  
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05 Beam steering device (with magnet base) : 1 No.  
06 1” Mirror mount (with magnetic base) : 2 Nos.  
07 2” Mirror mount (with magnetic base) : 2 Nos.  
08 Variable beam splitter mount (with magnetic base) : 1 No.  
09 Spatial filter assembly with magnetic base : 2 Nos.  
10 Screen : 4 Nos.  
11 Object holder : 1 No.  
12 Sample objects : 4 Nos.  
13 Pinhole and microscope objective : 2 Nos.  
14 Plate holder (with magnetic base) : 1 No.  
15 25mm dia mirror (Thickness -4mm) : 4 Nos.  
16 50mm mirror (Thickness -5mm) : 2 Nos.  
17 Variable beam splitter (Dia-75mm) : 1 No.  
18 Holography plate : 60 Nos.  
19 Developer chemical : 1 Set.  
20 Plastic tray : 3 Nos.  
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Research and Project Equipments 
  
  
Z - scan system   
 
 
 
 
 
 
 
 
 
 
 
 
 
Amitec Z-scan system can be used for automated data acquisition by linear 
scanning using a photo detector. Three detectors can be used at the same 
time for acquiring data. 
Position of the detector is controlled through PC serial port and data from the 
detector is acquired through PC parellel port. Data is made available in a 
chart for further analysis. 
 
     
  
Dip coating unit   
 
Using this unit, we can dip the substrate in 
the solution at various speed. The controlled 
movements are achieved through PC. 
 
 
 
     
  
Optical chopper 
 
Amitec's optical chopper has a voltage control input, four-digit frequency 
display, smooth frequency control, and optical feed back unit. Two alloy steel 
blades are provided, a 6-slot blade for frequencies up to 400 Hz and a 30-slot 
blade for frequencies up to 3.7 kHz. 
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Thin film coating machine 
 
The device is used for spray coating of thin films on substrates. We can set 
the temperature of substrates through the controller from room temperature to 
350° C. The dispending rate of the coating solution  can be precisely controlled 
through software. Coating duration, Coating area, Speed, Pressure etc., can 
be controlled by PC. The unit is supplied with 2 containers. Custom models 
can also be built. 
 

 
   
  
Silar controller 
 
In the Silar controller, dipping motions are achieved by precision stepper 
motors run by micro controller based electronics. The number of dips and dip 
duration are programmable through a PC. 
 

 
 
      
  
 Optical components 
 
Amitec manufactures various precision optics such as lenses, mirrors, cubes, 
beam splitters, prisms etc. for research applications. All our optics are made 
from high quality optical glass sourced directly from manufactures like Schott. 
our thin film optical coating facility is well equipped with electron beam 
evaporation and thickness monitor. 
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Some of our optical products: 
 
Neutral density, Beam expanders, Telescope, Lens Kit, Front coated mirror, 
Prism, Beam splitters, Lenses, etc. 
 

      
  
  
Opto-mechanical components 
 
Opto-mechanical components and devices are used for fine positioning, 
translation and adjustments of optics in laser baser research. Amitec 
manufactures more than 1000 varieties of opto-mechanical components for R 
& D application. 
 
Some of our opto-mechanical products: 
 
Translation stages, Rotation stages, Motorized positioners, Optical 
breadboards & supports, Laser mounts, Mirror mounts, Beam splitter mounts, 
Gimbal mounts, Cube / Prism mounts, Post holders & bases, Filter wheels, 
etc. 
 
    
  
  

 


