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Introduction

● Focusing on observing efficiency, not computational efficiency

● Spectral range vs. rate
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Stokes’ Profiles

● I, total intensity of light

● Q, linearly polarized light

● U, light polarized at 45°

● V, circularly polarized light
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SIR

● One of many inversion codes

● Two modes:

○ Synthesis

○ Inversion



SIR
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Synthesis

Inversion



Calculation of accuracy
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● Relative values, not absolute



Model Atmosphere 1



Model Atmosphere 1



Spectra Examples



Conditions for Inversion

● Three 2D model atmospheres

● Two initial guess atmospheres

● 3, 4 or 7 inversion cycles

● Nodes for T, B, , 

● 10 inversion trials total

Image Credit: del Toro Iniesta, J.C., & Ruiz Cobo, B.
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Inversion 1

● Atmosphere 1

● Guess mod 1

● 3 cycles

Parameter % Diff Coarse or Fine?

T 1.62 Coarse

B 9.03 Coarse

 10.2 Coarse

4.32 Coarse



Inversion 3

● Atmosphere 1

● Guess mod 2

● 3 cycles

Parameter % Diff Coarse or Fine?

T 0.34 Neither

B 33.6 Fine

 2.31 Fine

3.79 Coarse



Inversion 5

● Atmosphere 2

● Guess mod 1

● 4 cycles

Parameter % Diff Coarse or Fine?

T 0.28 Neither

B 0.74 Neither

 0.98 Neither

1.33 Coarse



Inversion 8

● Atmosphere 3

● Guess mod 1

● 4 cycles

Parameter % Diff Coarse or Fine?

T 0.58 Neither

B 6.85 Coarse

 2.49 Fine

0.86 Neither



Conclusions

● With 1% cutoff: Fine - 10, Coarse - 18, Neither - 12

● With 1.5 % cutoff: Fine - 7, Coarse - 11, Neither - 22

● Sample type should not be chosen based on ability to invert



Future Work

● Fix  in SIR

● Change S/N ratio

● Use real data
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Thanks for listening!
Questions?


