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12. ThickLens

a !bottle filled with a liguid can
work as a lens. Arguably, such a
bottle I1s dangerous If left on a

table on a sunny day.
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How it works
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Section 1 Section 2

Light passing through the bottle Energy of light
Reflection, absorption, dissipation

Intensity of incident light
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Different shapes ob
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Intensification of light experiment I




Intensification of light experiment I

Ratio of light intensities
in these points

= Intensification
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Patterns and intensifications observec
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Patterns and intensifications observec

1500R

focus
IS a point
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Patterns and intensifications observec
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Section 1:
Theoretical estimate of intensification

Two theoretical models

Geometrical model Numerical ray tracing
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Section 1:
Theoretical estimate of intensification

Two theoretical models

Geometrical mode| mmm) Numerical ray tracing




GEOMETRICAL MODEL




Focus of a sphere
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Focus of a sphere
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Focus of a sphere
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Maanum achievable intensit¥
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Maanum achievable intensit¥
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ABERRATION EXPERIMENT
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ABERRATION EXPERIMENT

Displacement of the ray
(x-axis)
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ABERRATION EXPERIMENT

Horizontal offset of concentratekght
from the focus

(y-axis)

Displacement of the ray
(x-axis)
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Effective areaf ABERATIONEXPERIMENT
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Effective areaf ABERATIONEXPERIMENT
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Theoretical predictiorof maximal
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Comparison with the experiment
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Permeability constanincludes
A Reflection on plasticair interface
A Reflectionon plasticsliquid interface(2x)

A Scattering irthe liquid

A Absorption inthe liquid (depends
on the frequency of the light)

1! O GD + other undeterminable losses
Qe id5
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Motivation for better model

Intensificationas a function of distance from the focal
I point
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Motivation for better model

Intensificationas a function of distance from the focal
I point
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NUMERICAL RAY TRACING

Advantages:
accuracyc spherical aberration, reflection, dispersiarere assumed
results¢ full image of intensity profile curve
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Reflection + refraction at the interfaces
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Reflection + refraction at the interfaces

| |
\ I Reflections are conserv
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A \/ Q Assumed negligible




Ray tracing; ins and outs

Input parameters

Output parameters




Method: included effects

A Aberration and coma

iIncluded by geometry
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Method: included effects

A Aberration and coma

I( >
included by geometry Q
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A Reflectiong Fresnel equations:unpolarizedight assume
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Method: included effects

Spectrum of Solar Radiation (Earth)
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Method: included effects

Spectrum of Solar Radiation (Earth)
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[1] Water Refractive Index in Dependenoa Temperature and Wavelength, by Alex¢\BashkatoyElinaA. Genina Optics Department

Saratov State University, Saratov, Russia
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Ray tracing; processed output

Intensification

Intensification
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Distance from Focal Point [radius]

—\Without tracing ——tracing =—tracing + reflection=—=tracking + reflection + dispersion
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