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The Solar Radiation and Climate Experiment measured Total *Solar
Irradiance (TSI) and Solar Spectral Irradiance (SSI) from 2003 to 2020. The
Solar Irradiance Monitor (SIM) instrument measured daily SSI from ZOOnm
to 2400 nm. The current SORCE-SIM instrument degradation correction
uses a measurement equation derived from accessible telemetry, the
known instrument refraction geometry, inter-detector comparisons,‘and
inter-spectrometer comparisons. While the current degradation model | R~
captures much of the long-term trending, some of the parameters were - » | S M e T i
adjusted without well-defined physical interpretations. -1 So | P | ' o
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We're reporting on work to Explore New Instrument degradation Models . / . N ' | nlnt?grlat:ed|nrr?dilanlce|zz:o-lzelonlm
and Algorithms (ENIGMA) to address issues with the current model and 5 " " |

with the derived corrected irradiances. The development of an enhanced
SORCE-SIM measurement equation will permit the evaluation, and
potential inclusion, of degradation mechanisms not captured in the present
model.
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SORCE SOLSTICE v18
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We present an initial, updated degradation model which improves our
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ability to construct a composite irradiance time series in combination with | Possib| £ d dati t| t ¢ ted for i th SIM " " S 1/1/04  1/1/06 1/1/08 1/1/10 1/1/A12 1/1/14 1/1/16 1/1/18 1/1/20 1/1/22
: OSssiDie sources or aegradation curren NOot accountea 1or in tne measurement equation. £ <
TSIS-SIM, whose measurements overlap with SORCE for 2 years and has & y q Modified Solar Exposure (match to NRLSSI)

. i ot i > Time Varying Kappa
well-defined uncertainties. Combining the two datasets, will allow the = Mis-identified sof : '
is-identified solar exposure times With the initial Time-varying Kappa, we can calculate the amount of solar exposure

VGG OF & Chrtinaeil Comosi Irasibine biive Series from 2003 > Efficiency of the Hard Radiation Trap (blocking filter) required for each channel to match the NRLSSI2 proxy model data. In this way, we are

il Reduction in the Amount of Outgassing Material with time forcing the corrected irradiances from Channel A and B to match NRLSSI2.
Wavelength independent time-varying degradation function

Replacing Empirical Irradiance Jump Corrections with shift in optical system

SORCE SIM Modified Solar Exposure to match NRLSSI
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Current prism degradation model as a function of time (t), wavelength (w) for Channels _ T SORCE Solar Exposure Ratio CHB/CHA
A and B: Y . | | | | | I | | | | | | | | |
Corrected_Irrad(t,w) = Uncorr_lrrad(t,w) / PrismDeg(t,w)

PrismDeg = (1d — afact(w))*exp(-k(t,w)*SolarExp(t)) + afact*exp(-k(t,w)*SolarExp(t))/2d)
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Integrated Irradiance 240-260nm

At time t; for Channel A and Channel B: ' | ettt

CorreCted—A(ti'Wj) X CorreCted—B(ti,Wj) '] SORCE SOLSTICE V18 TSIS SIMV11
With known afact(w;), SolarExp_A(t;), SolarExp_B(t), Uncorr_A and Uncorr_B

Unmodified Solar_EXP
NRLSSI Smooth Solar_exp
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the corresponding common K(t;,w;) is evaluated.
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§ — CORCE Sin Voo — - The Solar Exposure record, and specifically the ratio of exposure of Channel-B and
= 1.25 — — . ey . A b ; .
| | v _ A Channel-A, is critical in determining the rate of degradation. It turns out a slight
ntegrated Irradiance 240-260nm Z [ | 3, . | U . .
L Y O O A B S B SORCE SIM V27 Daily Kappa _| modification provides significant changes to our estimate of the degradation rate
1.45 — — © L | S ] : : :
- AR B & - E Lol i while increasing the actual exposures and keeping the ratio constant results in the
20 C . B i same corrected irradiances.
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0 R M 1 SORCE SOLSTI _— A new common Kappa can be calculated every time measurements from Channels A and B are taken at s | o fnlon| 3 Yomen-sioem | = =
= 1.25 P, WMM% % . " = gaaen: aom
. o T U — A by o g ° ° T 0.4 \91‘\}'@'@, o Wavelength = 600.00 (hm) | - .
- W"*Ww ‘M*\«mmmw** WW Whihiss_, ool Ml - the same time, with the know solar exposure record, resulting in a Time-varying Kappa. s | SEamar ] - i
120 — NRLSSI2 Model ] * We are consistently under-correcting for degradation B o2 TR A~ i L N—
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Integrated Irradiance 240-260nm

The Hard Radiation Trap (HRT) for Channel-A and Channel-B were used extensively
during the first part of the mission to block the potentially harmful solar radiation from

The integrated spectral irradiance for seven independent instruments with as-published absolut
calibration and degradation corrections. SME version 1, NOAA 9 & 11 version 8, SUSIM version 22

UARS-SOLSTICE version 18, SORCE SOLSTICE version 18, SORCE-SIM version 27, TSIS-SIM version € gy ! T P [ PP [EUTW T TT T T T TR T reaching the surface of the prisms. Because consecutive scans were obtained with and
hi ates the challenges associated with con ing a long-term record @ ariabi o - without the HRT, we have a direct measurement of the HRT degradation at all
1.32 — TSIS SiMvii wavelengths.
P TTE———— - ~ = it - We see a clear étalon effect at certain wavelengths that will need to be folded in our
ombine : appa Fit 1.30 [+ — . . : . .
s el skl ik 5 £ I M degradation model. Also, the rate of degradation as a function of exposure time is
g ol i ® 129 [ s different for each channel, contrary to our initial assumption.
p UV Kappa = 8
Q wof | Kappa Combined Fit = C - | —_—
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There might be some un-accounted for solar exposure. As a test, we arbitrarily added 45 seconds of solar
exposure on Channel B for each orbit and recalculated a Time-varying Kappa. The new corrected
Irradiances align much better with SOLSTICE.

or the whole mission with a modified solar exposure record, different for each detector. A time-
varying function is evaluated based on comparison of changes in irradiances in CHA and CHB as a
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