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PART 1

MOTIVATION TO MODEL
6-MONTH INTERVALS



Why modelsix-month intervals?

A Different analysis technique could shed some light on the
debate about the SOR@&HM results obut-of-phase
variationsfor visible and near infrared andrger ultraviolet
variations (Harderet al., GRL2009)
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Why modelsix-month intervals?

A Modeling longer term (e.g. Ljear solar cycle) variation:
can be sensitive to instrument degradation trending.
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Why modelsix-month intervals?

A Modeling shoriterm (e.g. 27day solar rotation) needs both
positive and negativecomponents for the TSI and NWAs
NIR SSI

A Shortterm UV variabilityonly haspositive component
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Why modelsix-month intervals?

A The lifetime of solar active regions is about 6 months.
I e.g. Preminge& Walton,JGR2005

A Woodset al. (Solar Physic2015) explore the energy
variablility over simonth intervals

Outburst Behavior for New Active Region
Ultraviolet (UV) has large peak followed Total Solar Irradiance (TSI) haiso for

by weakempeaks for about 5 months. new sunspoand therpeaks like the UV.
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PART 2

MODEL PARAMETERS



Irradiance, Variability, Energy Definitior

Parameter Equation Units
TSIBand:
Irradiance I W/m?
SSI: W/mnm
TSIBand:
Variability V=1|-1]_ W/m?
min SSI: W/rdnm
I N P
Relative Variabilty] R~ 7 7 % 0
min min
e TSIBand:
» Energy E=QV dt J/rre
(outburst, 6 months) t, SSI: J/Anm

Relative Energy
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2-Component Solar Variability Model
Variability = Daily/Min- 1
Variability=C, +C_ - P. +C, - P,

\ ] | J
Constant Positive Component Negative Component
(ideally zero) facular Excess sunspot Deficit

A Premise: spectral variability for one active region (outburst) can be
related to longer term (solar cycle) variations that involves many activ
regions.

I Decomposition of solar images indicate that active regions are the prima
source of irradiance variability
Skumanictet al., 1984; Learet al., 1997;Fontenlaet al., 1999; Worderet al., 1998 1999

Important Change from prior studiesenergy variability (EgHS
examined instead of irradiance variability (\) V 9



SFO Proxies for Modeling SSI Variatio

A San Fernando Observatory (SFO) processes images of the Sun
nm for SunspotDeficit and at 393.4 nmall K) forFacularExcess

I http:// www.csun.edusfd/ sfosolar.html
Call K 393.4 nm
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Parameters foEnergy VariabilitiModel (EVM)

Woodset al., Solar Physi¢c015

Energy (E) is the irradiance [I)

integrated over émonths

Average energy variability |
the average of the energy
results for each 4nonth

period every 2nonths over
the mission.

E = Energy:

ER:(C\)‘/R dt)/tdays VR:(I B Imin)/lmin
2 ComponentsV;=C, +C. P- +C, P,

ER:((\pE PE at + (\pD PD dt) /tdays

Excess (ppm TSI)
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measurements over-énonth periods.

A San Fernando Observatory (SFO)
facular excesandsunspot deficit
proxies are the Pand R in the model.
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Example Modeling of the 2005 Outburs

A UV variations, such &1 Lymara, only need theFacular Excess
A NUWVisibleNIR andl'Sineed bothSunspot Deficiand Facular Excess
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PART 3

VARIABILITY RESULTS
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Excess (positive) Component Dominates In

A The Excess (positive;inase) component is the only component needec
for wavelengths < 250 nm.

A The Deficit (negative, owdf-phase) component iserofor 0-250 nm.
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Deficit Component Starts to Show at 290 ni

A The Excess (positive;fase) componenstill dominates up to 400 nm.
I Excess contributions are shown for NOAA SBUV, UARS SUSIM, SORCE SOLSTICE, and St

A TheDeficit (negative, oubf-phase) componenappears > 290 nm.
I Only the SIM deficit contribution is shown for clarity. The deficit is small contribution.

Relative Energy

Figure 7b in Woodst al. (SolarPhys 2015)

Very good spectral
agreement for
different solar cycles
measured by four (4)
iInstruments.

15



