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. Total Solar Irradiance (TSI) Fluctuations ll. Solar Spectral Irradiance (SSI) Fluctuations

*Long term (™11 years) ~ w2 ... *Two sources of SSI data considered: SORCE SIM
* Short Term (days/weeks) 1363 . = ' —

o ) Al and VIRGO SPM (used here)
*Multiple data sources (from SORCE, : ... = VYW Nt /v ¢ Plot below shows region of good agreement for
VIRGO and ACRIM3) show good = L B A By VIRGO SPM'’s three (blue,green,red) spectral bands

agreement ' * Table below shows good correlation between SSI
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* VIIRS F-Factor is a radiometric
calibration coefficient

* Frequency-domain analysis
revealed similar frequency content £

fO I TS I dln d F - Fa CtO I ﬂ U Ct Uad t I ons KA\I\’V\/\‘\/JK ~ U\N/\N\/\j\/\ \A/VMJV\/\ Fhso 2800 2750 2700 2650 2600 -2550 -2500 2450

02 04 06 0.8 1 1.2 04 06 038 1 1.2 Time (days since 1 Jan 2013)
Frequency (cyc/day) Frequency (cyc/day)

o
N
=
I
N

=
N
i
|

o
=
o1
R :

Relative Variation in SSI

}
; * 3SORCE blue-1.00985

AT PN AN oy i e ao

—* JdVIRGO blue-1.00985

-1

o
o .
ol

D
_—

-2

o o (

—* 3VIRGO green-1
dVIRGO red-1.0015
\

N
e
—

Magnitude of TSI_SORCE FFT
normalized by number of samples
o
H
Magnitude of M4 F Factor FFT
normalized by number of samples
o o
o oo

o
-

-

o
O
N

SSI VIRGO Blue (402nm) 1 0.9037 0.8544 0.7067

V. Correlation of TSI and SSI with F-Factor Fluctuations >SIVIRGO Gr:e(” ‘500”)”" 09037 : 09204 0.7457
_ SSI VIRGO Red (862nm 0.8544 0.9204 1 0.7199
* TSI data generally correlates with F-Factor better than does SSI data o ACRIMS 07067 07475 07195 .

* Correlation is best at short wavelengths
* Time-domain plots below show strong local correlation (6-wk sliding window) for TSI data (around 0.8 or greater)
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V. Summary
* Based on strong correlation of observed F-Factor fluctuations with solar irradiance fluctuations S ——

VIRGO: Variability of Solar Irradiance and Gravity Oscillations (part of SOHO: Solar and Heliospheric Observatory)
VIRGO SPM: VIRGO 3-channel Sun Photometer

(especially for shorter wavelength VIIRS bands), solar variability is a significant source of
radiometric fluctuations et o e, e .1 1, £, ettt s e s s e s s
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