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SIM Instrument

SIM measures top-of-atmosphere (TOA) Solar Spectral Irradiance (SSI)
necessary to interpret atmospheric and oceanic radiative processes

3 400 mm :
Focal Plane

SIM Optical Layout

 Instrument Type: Fery Prism Spectrometer
* Wavelength Range: 200 - 2400 nm
« Wavelength Resolution: 0.24 - 34 nm

« Absolute Accuracy: 2-8% Key Technologies

* Long-term Stability: 0.015% /yr >Miniature ESR with Féry prism

* Mass: 21.9 kg »Prism rotation angle (wavelength)
* Orbit Average Power: 25.3 W measured in focal plane.

 Orbit Average Data Rate: 1.5 kbits/s »Coupled SIM channels

* Redundancy: Dual channels
Harder, J., et al., Solar Physics, 2005
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WHY?

The Earth’s atmosphere processes solar radiation in
a wavelength dependent way, so it is impossible to
fully understand the Sun’s effects on Earth’s
atmosphere without a thorough understanding of all
wavelengths in the spectrum.
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Comparison of SIM, Leon, and Solstice at 280 (CR 2074-2076)
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**The Lean model used is often called the NRL SSI model
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Mg Il v Ca Il Cores
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Mgll Index vs. Ca Il {Integrated and Normalized)
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Ca Il Index

Mg Il v Ca Il Indices
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Scale Colorbar values by 1/10 for middle plot (vis
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Magll Index

Comparison of SIM, Leon, and Solstice at 280 (CR 2074—-2076)
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Conclusions

= The fractional differences in solar spectral irradiance between
250 nm and 400 nm are predominantly positive, indicating
dominance by chromospheric plage brightening in the UV into
the visible parts of the spectra. Between 400 and 1600 nm,
the fractional differences ranged from negative to positive
indicating a balance between chromospheric plage
brightening and photospheric sunspot darkening in the visible
to the near IR part of the spectra.

= The Total Solar Irradiance best correlates with the patterns in
the visible part of the spectrum because the Sun primarily
emits in the visible.

= The Calcium Il and Magnesium |l indices are not as linear as
the solar spectral irradiance model predicted.
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Future Studies

= Study other parts of the solar cycle,

particularly higher latitude sunspots at solar
maximum

" Find other examples of hemispheric switch

= Further research the relationship between the
Mg Il and Ca Il indices from real data.
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