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Field day Poster Session

• Objective: Share your experience with your colleagues and learn from 

each other.  

“This was a learning experience more than a scientific 

experiment”

• Student teams will prepare a poster with results from their experiment 

to present to the whole group of students. We will have a poster 

session in the last Thursday of the event. 

• You should show pictures, diagrams, experimental setup, plots, 

results, data interpretations, comparisons, conclusions. 

• Poster format: A1 (59.4 x 84.1 cm) 



Experiences from the Field Day: 

• Characterization of the Cell Phone detector in the lab:

1- Measurement of the spectral response of the sensor

2- Malus Law: 
- Measurement of the sensor linearity
- Exploration of linear polarization

3- Measurement of sun and sky radiances
- radiance measurements with the cell phone and rotating base
- radiance measurements with the NASA AERNET sunphotometer. 

4- Measurement of solar and sky polarization 
- Quantitative:  almucantar measurements with the cell phone
- Qualitative exploration with linear polarizers



Characterization of the 
Cell Phone Response 
Curve with a teaching 
spectrometer:



AERONET 
Almucantar 

and Inversions:

Phase functions

mm Scattering angle (deg)



Atmospheric scatterers
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Phase Function diagram 
for Rayleigh scattering

Polarized Components Total Radiation





Information from Polarization

Droplet 0.1 mm

Droplet 0.5 mm

Droplet 1.0 mm
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Observing geometry from Space:

Solar zenith angle Sensor zenith angle

Solar azimuth angle

Sensor azimuth angle



f

fi

fi

Scattering angle:  Q
Reference:  R. G. Grainger
An Atmospheric Radiative Transfer Pimer

Solar zenith angle  qo

Sensor zenith angle: q

Solar azimuth angle: fo

Sensor azimuth angle: f



Almucantrar

measurements

Scattering Geometry from the Ground
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https://youtu.be/i_CJW3JsBI4

https://youtu.be/i_CJW3JsBI4


Observations

Numerical inversion:
-Accounting for noise

-Solving Ill-posed problem

- Setting a priori constraints

Forward model:
-Spectral and angular scattering by particles 

with different sizes, compositions and shapes

- Accounting for multiple scattering in atmosphere

aerosol particle sizes,

refractive index, 

single scattering albedo, etc.

Retrieval scheme:

(Dubovik and King, JGR, 2000)

• Direct solar

• Almucantar

• Principal Plane Scan
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The averaged optical properties of various aerosol types
(Dubovik et al., 2002, JAS)



Utilizing polarization Cape Verde aerosol 
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Fitting polarization

Radiance Linear Polarizartion

Cape Verde aerosol 
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Fine and Coarse 

modes separations

Radiance

Beijing aerosol 
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Retrieval using combinations of up-looking 

Ground-based and down-looking satellite

observations

Retrieved:

Aerosol Properties:
- size distribution

- real ref. ind. 

- imag. ref. ind

(AERONET sky channels)

Surface Parameters:
-BRDF (MISR channels)

-Albedo (MODIS IR channels)



Non-Expensive LED Sun-Photometer



Example of Mechanical Assembly:
(extracted from F. Mims III, Scientific American)

Switch

Terminal for 
Voltimeter

LED

Resistor

Screen for sun 
projection

Collimators

Very Inexpensive 
Project done inside 

a box of a video 
Cassete Tape



Quantitative 
calibration of a 
sunphotometer
using Langley plots.



Use of an inexpensive 
sunphotonmeter for aerosol 
measurements:

References:



https://en.wikipedia.org/wiki/Air_mass_(solar_energy)

https://en.wikipedia.org/wiki/Air_mass_(solar_energy)




Spectral Characteristics of Atmospheric Transmission and 

Sensing Systems



Sunphotometer: It all starts here

Final Project:

A peek inside

LED

hole

switch

OpAmp

A sunphometer
Class project 

done at UMBC


