Demonstrating the Sensitivity of Long-Term Photometric
Trends to the Center-to-Limb Profile
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The center-to-limb variation (CLV) is not uniquely defined, but all
definitions rely on an assumption of what constitutes the ‘quiet-sun’
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However, the definition of the CLV is inherently tied in photometric
data and can introduce cycle-dependent contamination in several
different ways:
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We use PSPT images to determine if the CLV contributes to
the observed out-of-phase trend in the continuum
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Long-term, full-disk continuum photometric trends are highly
sensitive to the CLV employed, where opposing trends were found
using two different definitions of the CLV
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Solar cycle dependent difference between the two CLV definitions
demonstrates that one or both CLVs introduce magnetic
contamination
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HMI observations remove the CLV dependence on ‘quiet-sun’
structure identification, further demonstrating the sensitivity of the
CLV to cycle-dependent contamination
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Long term photometric trends of individual structures are also
CLV, but lower contrast st Bs e mest.sgnsitive
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In summary, the use of photometric images in deducing spectral
irradiance trends faces inherent difficulty in distinguishing actual
structure trends from variations in the CLV profile

o1 Photometric sum highly
o AW | sensitive to definition of CLV
|- employed, seen in both

| ground- and space-based
somf | observations

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

[ (IEr TR T
500 ‘ I AL
‘

Sq (ppm)

500

The most abundant, low-
contrast structures are most
sensitive to the definition of
the CLV employed

The ‘true’ CLV cannot be known

T T and therefore non-radiometric
, - observations face inherent
F 4 \\ difficulty distinguishing real trends

from those in the CLV



L trena (PPM) ZR trena (PPM)

LR rena (PPM)

200

=200

-400

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

300
200
100 5

0

-100

-200

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

100

-100
-200
-300
-400

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

z’R trend (ppm)

ER trend {ppm)

100

-100
-200

-300

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

400

200

0

200} e == of .
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Vane




