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Are fields > 1500G bright anywhere ? 
Kobel, Solanki & Borrero (2011) 
studied quiet Sun using Hinode
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Date Mean Width

1998-2002 2436 +/- 26 323 +/- 20

2003-2007 2204 +/- 10 296 +/- 7

2008-2011 1999 +/- 13 276 +/- 9

dB/dt = -46 +/- 6 Gauss / yr

Observed umbral magnetic 
field distributions

Gaussian Fits to Distributions:
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Many studies of sunspot magnetic fields which 
use visible spectral lines have found a solar cycle  
dependence of the average magnetic field… 
dating back to Albregtsen and Maltby (1981), 
and including Penn and MacDonald (2007).

Some studies using visible spectral 
measurements find no change, including 
Mathew et al. (2007) and Schad and Penn 
(2010).

A recent study from Rezaie, Beck & Schmidt 
(2012) using some (99) infrared measurements 
combined with “visible measurements” finds a 
solar cycle change.



Rezaie, Beck & Schmidt
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1565nm gλ = 4695

1090nm gλ = 1635
1083nm gλ = 1625

630nm gλ = 1575
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We assume that all magnetic fields form 10.7cm radio emission, but only 
fields above magnetic threshold (1500G) form sunspots  

We approximate the Magnetic PDF with a Gaussian:

Sunspots are formed only above magnetic  threshold:

Formation fraction should be an erfc: 

Sunspot formation fraction is defined as: 

MM. Penn & W. Livingston
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Second assumption: the underlying distribution doesn’t change shape with 
time, and so Bt can be expressed as a function of time

MM. Penn & W. Livingston
22 May 2012 -- SSN2 12



Best fit gives distribution for fspot :

dB/dt = -27 +/- 4 Gauss / yr

σ = 500 +/- 20 Gauss

Extrapolating this trend predicts Cycle 24 
only half as large as Cycle 23, and Cycle 
25 will have two sunspot groups.

IR magnetic distribution:

dB/dt = -46 +/- 6 Gauss / yr

σ = 323 +/- 20 Gauss
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