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Part I : Observing and Collecting Solar Imaging Data

Converting images using 
“ImageJ” software

into grayscale

DSLR Camera attached to
a Dobsonian telescope

the intensity graph (Left) and intensity values (Right)

Part II : Data Analysis

Applying the plugin
“Radial Profile Angle”

*(plugin need to be 
installed first)
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Diagram of solar-limb darkening

μ = cos θ = 1 – (r/R)2

u = solar limb-darkening 
coefficient 

I(1)

I(μ)

I = Intensity

The averaged results indicate that, for the linear model,
the coefficient u is approximately 0.44. For the quadratic
model, u1 and u2 average 0.64 and 0.53, respectively. For the
logarithmic model, u3 averages 0.69 and u4 averages 0.67.

solar images consistently exhibit a gradual 
darkening toward the edge of the disk, 

known as solar limb-darkening.
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Although these experimental values may be
affected by measurement or processing inaccuracies,
equipment limitations, or atmospheric and dust
interference, they remain valuable for further
studies of stellar atmospheres, including the Sun
and other stars.

Intensity values

Analyzing and fitting models [1] 
using Microsoft Excel 

based on least square method

Mathematical Models

Linear law 

I(μ)
I(1) = 1 – u(1 – μ)

Quadratic law 

I(μ)
I(1) = 1 – u1(1 – μ) – u2(1 – μ)2

Logarithmic law 

I(μ)
I(1) = 1 – u3(1 – μ) – u4μ ln μ

Daily images were 
captured during 14:00 P.M 

to 15:00 P.M. local time  

This study determines the solar limb-darkening coefficient using DSLR imaging coupled with a 6-inch Dobsonian telescope.
Solar intensity profiles were extracted and analyzed using ImageJ, after which the limb-darkening coefficients were derived through
both linear and nonlinear regression based on the least-squares method. The analysis employs commonly used limb-darkening
formulations, including the linear, quadratic, and logarithmic laws. The results indicate that the averaged coefficients differ across
the adopted models. For the linear law, the limb-darkening coefficient u yields an average value of 0.44. Under the quadratic law,
two coefficients are obtained: u1 with an average of 0.64 and u2 with an average of 0.53. Finally, the logarithmic law also produces
two coefficients, yielding average values of 0.69 for u3 and 0.67 for u4. These findings reflect the model-dependent nature of limb-
darkening characterization derived from observational solar imaging.

Abstract

Source: Jirachai Jariya

Source: SDO/NASA
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