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Ellingham Diagram?!?
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Ellingham, H. J. T. (1944)

A Novel Ionospheric Diagram for Understanding Ionospheric Characteristics and Behaviour

1- Plots the relationship between T and ΔG. The
slope of the curve represents the entropy, while
the intercept represents the H.

2- T does not affectingΔH (slopes).

3- ΔS is not affected by temperature, but a phase
shift must not occur (sudden changes in the
graph).

4- The y-axis of the graph represents temperature,
while the x-axis representsΔG.

5- Metals that are located closer to the top of the
diagram are more common than those located
towards the bottom.

∆G = ∆H − T∆S
∆G° = RT ln𝐾𝑝

V =
RT

𝑝
𝐴 + 𝐵 → 𝐶

𝐾𝑝 =
𝑝𝐶
𝑝𝐴𝑝𝐵



Poyting Vector
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Magnetic Fields
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Dipole magnetic field



Drift Velocity
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Poynting Vector
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Collision Frequency and Electron Density
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Poynting Vector
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Drift Velocity and Kinetic Energy
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Epsilon Parameter and Kp

M. Baran Ökten June 26, 2023, Vienna, Austria 11 / 26A Novel Ionospheric Diagram for Understanding Ionospheric Characteristics and Behaviour

Goncharova, M., et al. (2000)

Anil Bhardwaj,. et al. (2014)



Kinetic Energy and Drift Velocity
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Kinetic Energy and Drift Velocity

M. Baran Ökten June 26, 2023, Vienna, Austria 13 / 26A Novel Ionospheric Diagram for Understanding Ionospheric Characteristics and Behaviour



Number Densities
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D-Layer
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Wait and Spies (1964)

Thomson (1993)



E-Layer
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F1-Layer
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F2-Layer

M. Baran Ökten June 26, 2023, Vienna, Austria 18 / 26A Novel Ionospheric Diagram for Understanding Ionospheric Characteristics and Behaviour

Hoque and Jakowski, 2008

Jakowski, (2005)

Leitinger et al., 2005



Draft Diagrams
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Draft Diagrams
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Draft Diagrams
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Draft Diagrams
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Draft Diagrams
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Draft Diagrams
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Thank you for your attention, and waiting for your
critics…

baran.okten@std.yildiz.edu.tr


