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APL Introduction

1 Variations in TSI correlate well with changes in projected area of
photospheric magnetic structures:

— Dark spots decrease TSI
— Bright faculae in AR & network increase TSI

2 Modeling of TSI based solely on contribution from identified
photospheric magnetic sources reports very high correlation coefficients:
r>0.9

TSI variability arises from brightness structures associated spatially &

temporally with magnetic structures (flux tubes)
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APL Are all TSI contributions accounted for ?

2 Correlation analysis alone can not discriminate between:
— TSI variation from changes of projected areas of spots & faculae

— TSI variation contribution from brightness structures immediately
surrounding flux tubes

All past and current TSI models rely, in one way or another, on fitting the
facular contrast to match as closely as possible the measured TSI
variation

Possible extra-flux-tube structures could be:
— Bright rings around sunspots (Fowler et al., 1983; Rast et al., 1999)
— Low-level brightness around ARs associated with predicted “convective
stirring” (Parker, 1995)

Extra-flux-tube contributions would be important on solar-rotational to
multidecadal time scales

Evidence of appreciable convective stirring could reopen the possibility
of slower TSI variations large enough to drive climate on centennial to
millennial time scales

TSI modeling based on actual measurements of the bolometric contrast
of spots & faculae can determine if other sources of TSI variability have
been overlooked
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APL Solar Bolometric Imager

Recently, the Solar Bolometric Imager
(SBI) imaged the photosphere in broad
band from the stratosphere (~35 Km
altitude)

— Novel 30 cm aperture telescope with an
320x%240 element BST thermal detector

— 3 arcsec pixels

— Spectrally constant response between
0.30 — 2.6 nm (i.e. including ~ 94% of
TSI) (ref. 1).

Sept 1, 2003 SBI balloon flight

— Provided the first broad band
rr;easurement of facular contrast (ref.
2).
Sept 13, 2007 second SBI balloon flight
at Sun minimum.

— Wil provide first precise measurements
of network bolometric brightness

Bernasconi et al., Advances in Space
Research 33, 1746, 2004.

Foukal et al., ApJ. Letts. 611, 57, 2004.
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TSI Model
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solar Clirnaie Explorer

— Solar Bolometric Imager

— Total Irradizance Monitor
B Baseline mission duration: 2 years
B Targeted mission lifetime: 6 years

B Opjectives:
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Sarn Fernancdo Call?
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Bolometric contrast of network
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