Making a projector
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Goals of project

Learning lens equation
Making single lens projector
Making double lens projector
Find magnification






Lens Equation

1/dlo + 1/dli =1/F

* Used to set up an imaging system
* Finding focal distance in a lens
* magnification



Forming image diagram




Using lens equation
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0 Source Imaging
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Single Lens (Diffuse) Imaging
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Kohler imaging

This process is used to make a bright
but extremely large image or highly
magnified image. (ex. Projector,
Microscope, ect.)




Condenser lens

* The condenser lens images the source onto

the proiection lens This is the
This is the i condenser

projection lens

www.thorlabs.com




Projection lens

* The projection lens takes the image of the LCD
and projects the image onto the screen
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This is an
example of a
projection lens
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Liquid Crystal Display Keychain




Liquid Crystal Display




How LCDs Work

e Control brightness of each p

ixel

e Use polarization




How LCDs Work

Unpolarised: _
White Light Polarizer
from Backlight Rear Glass
Liquid Crystals:
Colour Filters:
Polarizerr == '-__T_ . Front Glass
1Coloured Light
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Measuring Pixel Size

 Kohler imaging &
magnification
130 um
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Measuring Pixel Size

Kohler imaging &
magnification
130 um

Diffraction with laser
210 pm

Calculation from LCD
keychain manual

202 um

- 0 = object distance iz image —=
distance




Conclusion

The lens equation is used to find where the
image will be formed (1/f=1/d+1/d)

methods to find the focal length 1/f=1/d.+1/d
Diffusive imaging was not very bright

Kohler imaging was the best quality and high
magnification

We were able to measure the pixel size of the
LCD



