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The Multi-Order Solar EUV Spectrograph (MOSES)
forms 304 A EUV images at three spectral orders from
an objective multilayer grating. The images encode
spatial and spectral data over a 20 x 10 arc minute field
of view. We describe an inversion algorithm and present

spectra derived thereby from data obtained during the
2006 flight.

We gratefully acknowledge the support of the NASA
Heliophysics LCAS program.
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MOSES-I — Launched 2006-Feb-08
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Slitless spectrograph, Heir 304 A. Line profiles are
sensitive to differences between images.
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MONTANA Data Analysis
1. Subtract Darks
2. Flat Field
3. Coregistration
4. PSF Equalization (Atwood et al., 203.03)

5. Inversion (sMART)

Our latest inversion code is robust, handles
saturated pixels or other missing data gracefully,
and runs successfully on all the data.



n’ﬁ
montana Multiplicative Algebraic Reconstruction

STATE UNIVERSITY

’ N ’ N
i ! N ’ ! N
1 N , 1 N
. N ’ . N
. x N ’ N
’ 1 N 7 1 N
’ | A | N
’ VRARN N
. 1 ’ N I N
’ 1 ’ N 1 N
’ ’ N
1 N 1

Project through Guess to simulate Data
4

e e
’ s N
y 4 y 2 | Y A

Divide\\ata by Projection
4

e e 1 1
» » ] Y KN

\ ¢ Extrude to form JCorrection

Multiply Guess by Corrections”

lterate, adjusting ¥,,,, so x2, — 1



ﬁ

MONTANA Results: Line Intensities
STATE UNIVERSITY

Intensities of He1r 303.8 A (orange) and Six1 303.3A (green).

-
-

He ii images purer than those obtained by multilayers may help to constrain

models of the line's formation (Plovanic 203.08).
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Intensities of He1r 303.8 A (orange) and Six1 303.3A (green).

Detection of SiXI in quiet sun is difficult (cf. Brosius, Davila & Thomas

1998), but we see coronal features with little cross-talk from He1r.
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Following is a difference of m = 0 intensity minus m = —1 intensity.

The “wishbone” at top center is neither Six1 303 A, nor Fe xv 284 A, nor
Fe xvi1 335 A. We are working to discover what it is.
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Spectrum along an irregular path through core & jets (gamma=0.7).
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Here we use a “virtual slit” along an arbitrary path
to display spectra of the blue shifted southern jet, red
shifted and broadened core, and the northern jet.
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Horizontal slice through EE core (gamma=0.33)
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The artifacts shown in this cube-root-scaled image
indicate the limitations of tomographic inversion using

only 3 projections (m = 0,+1). (see Courrier, 203.13)
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MONTANA Conclusions
e We can now invert all the MOSES data (and have).
e PSF equalization is in place (Atwood et al., 203.03).

e Many interesting phenomena to be described.

e | essons learned:

— Controlling PSF is important.
— More spectral orders would help constrain line profiles.

e = New proposal: SIFS (Courrier, 203.13).
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