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SOLSTICE

Grating spectrometer

Two channels:
FUV (115-180 nm)
MUV (180-300 nm)

Two redundant instruments
Spectral resolution: 0.1 nm
Preflight calibration at SURF

In-flight calibration using stars

Grating Drive
Entrance Slit Agzembly

Sphere-Sphere
Assembly

Kinematic Mount
P /

Fold Mirror

/ Assembly

Sphere-Rigid
Kinematic Moum

.......Il\..ll

L@E'
fere/

.l..n..n..l..
Door Mech & ‘ul
EMI Filter Assy '."."-.
— N
L
B4
Sphere-Translate [l /|
Kinematic Mount l=|i ’
—_— ﬁ
Camera Mirror Exit Slit Detector Head
Assembly Assembly




Sansa

SOUTH AFRICAN NATIONAL

SPACE AGENCY

SOLSTICE Measurements

SORCE SOLSTICE L3 Daily Spectrum 1 January 2004
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Example Full-resolution spectra

1-nm data product compatible with legacy
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Stellar Observations

Fit After Removing Outliers
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Late-mission stellar observations

alf vir observations 136 nm
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Summary of Stellar Trending

FUV Stellar Degradation MUV Stellar Degradation
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Solar/Stellar Correction (FOV)
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Needed to revise for DO-Op

Spacecraft operation starting in 2014 changed dramatically.
Day Only Operation (DO-Op, Woods et al. 2021)
Weekly spacecraft slews were no longer possible.

* Replacement operation was to offpoint the spacecraft and take an entire spectrum.
* Con: only sample one spot on the “haystack”
* Pro: measure entire wavelength range rather than 4 or 8 discrete wavelengths
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DO-Op trend did not match...

FOV Correction at 250nm FOV Correction at 269nm
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Red dashed line is a fit to the earlier observations.

Does not agree with DO-Op measurements (blue).

Remember: Data was arbitrarily normalized to be unity at the start of the mission.
Allowing that scaling factor to be a fitting parameter produces the blue curve that
fits all of the data.
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Summary for V18

Field of View Correction
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Validation of Final Version!
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The SIMs

Uncertainty in Ratio to SIMs 1 April 2018
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Irradiance at 240 nm
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Controversy over long term trends early in the SORCE mission has now been

reduced due to improved FOV correction.
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Comparison to SATIRE-S

FUV 23 Decline MUV 23 Decline
0.30 TTTTTTTTT TTTTTTTTT TTTTTTTTT TTTTTTTITT TTTTTTTTT T
| I I SOLSTICE 0.06 T T T I T T T | T T I T T T I T SOLST'CE
— SATIRE-S —— SATIRE-S
0.25 noon ] 2 1
FUV 24 Rise MUV 24 Rise
0.4 rrrrrrrirt rmrrrr7ioTrT rrrrrrrrr rrrrrrrrT rTrrrrroi T 0.10 T T T T T T T T T T T
' ‘ ! ! SOLSTICE ' ' ! SOLSTICE
i —— SATIRE-S —— SATIRE-S
FUV 24 Decline MUV 24 Decline
0.5 _IIIIIIIIIIIIIIIIIII IIIIIIIII|\IIII\II T I \II\I\II\II L T L I T T | T T T I T T T I T
: SOLSTICE 0.45 SOLSTICE
s —— SATIRE-S il —— SATIRE-S
0.4 F . I ]
- ] | 0.10 | -
= r 7 =
E 03 - E - ]
>3 - 7 b - =]
1+ r . (1]
E L ] E - 1
= C ] 2 - .
= 2 . A —
3 02 ¢ ] 2 0.05
5 . s
> C E >
010 £
g ] 0.00 .
O :I L1111l I Ll 11l | I | Lol i1l I L4l I L1111 | 1111111 I: i 1 1 1 I 1 1 l | 1 1 L I 1 1 1 I 1 1 1 ‘ 1 1 ]
410 120 130 140 150 160 170 180 180 200 220 240 260 280 300
Wavelength (nm) l

Wavelength (nm) \



% ansa
SOUTH AFRICAN NATIONAL
SPACE AGENCY

SATIRE-S Summary (53)

Variability Difference

SATIRE - SORCE (Percent)
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Black points are average difference between SOLSTICE and SATIRE-S for the three intervals
from the previous slide. Error bars are the standard deviations. The red curve shows the

solar cycle variation. Differences are smaller than the SC variation below about 260 nm. l
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Summary

SOLSTICE successfully measured UV SSI throughout the SORCE mission

Version 18 degradation corrections solve the previous controversies
Good agreement with simultaneous measurements
Good agreement with empirical models

Results now published!
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Picard/PREMOQOS

Ratio to PREMOS 215 nm
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SOLAR/SOLSPEC

Ratio of SOLSPEC to SOLSTICE V18
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Ratio of SOLSTICE to “first light” SOLSPEC spectrum April 2008

Red curves mark upper and lower uncertainty envelopes. -
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Future SOLSTICE Projects

Progress in Understanding Ultraviolet iRRadiance (PUURR), part of the SIST-3
program.

Lyman alpha high cadence observations from SORCE SOLSTICE
Radiation Environment Observed by SORCE SOLSTICE

Rescaled SOLSTICE MUV Dark Rate
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