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This talk

- Ca II K as a magnetic field proxy

- Results in the literature

Regression methods based on f ll disk obser ations- Regression methods based on full-disk observations
(SFO)

- Models based on RT, semi-empirical atm models and full-disk obs
(SRPM)

- Results of a model based on RT, semi-empirical atm models, p
and full-disk obs

- TSI , SSI
di k i d i i d f- disk-integrated intensity and feature contrast



Ca II K as a magnetic field proxy

Ca II H and Ca II K
li blines become
brighter with non-
spot magnetic fluxspot magnetic flux.
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Ca II K as a magnetic field proxy

Non spot magnetic regions appear bright in Ca II H and Ca II K:Non-spot magnetic regions appear bright in Ca II H and Ca II K:

PlagePlage

(Active/Enhanced) Network (Quiet) Network
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Results in the literature

-Regression methods based on full-disk observations

SFO method

- Models based on RT computations, semi-empirical atm
models and full-disk PSPT observations

SRPM based on SRPM and PSPT
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SFO method

NLRI, Frehlich , Morrill…
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SFO method
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SFO method
Preminger et al. 2011, ApJ, 739, L45 “The bolometric and spectral

line brightness are strongly
h d b l ti itenhanced by solar activity,

on the order of 0.1% at solar
maximum, while continuum
brightness is slightlbrightness is slightly
diminished, on the order of –
0.02%.”
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SRPM model

SRPM Solar Radiation Physical Modeling
Fontenla et al. 1999 Fontenla et al. 
2009 Fontenla et al 2011

Input:

SRPM Solar Radiation Physical Modeling 2009,  Fontenla et al. 2011

1 (2) 
1) 1) magnetic field distribution  from CaII K 
observations (PSPT images);

( )
arcsec/pix
0.1% photom
accuracy

2) spectra of photospheric components 
(semi-empirical model atmospheres)

y

( p p )

Output: solar total and spectral irradiance 
vs. Time, spectra at given times

Emergent 
intensity 

t
Main features:
- SRPM (NLTE computations ) + Fontenla 2011

Free parameters:0

const vs
time

- Free parameters:0
- n (>7)- Component model
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SRPM model
Change of the photospheric/

SRPM HR SSI computations

Change of the photospheric/
low‐chromospheric temperature
derivative with respect to pressure

Fontenla et al. 2011, JGR, 116, D2010 of the various feature models.

I t d i thImprovements were done in the
models in order to better match the
SORCE/SIM data shown by Harder et
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SRPM model

SRPM HR SSI computations
Fontenla et al. 2011, JGR, 116, D2010
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SRPM model

SRPM HR SSI computations
F t l t l 2011 JGR 116Fontenla et al. 2011, JGR, 116,
D2010

“There is another component that
affects the bolometric flux but whichaffects the bolometric flux but which
is not yet considered by SRPM, this
factor is not related to rotational

d l ti Th i lmodulation. The same issue also
applies to the SSI.”
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Similar model

SRPM semi-empirical model atmospheres, RH (NLTE) RT code, PSPT

Input:
1 (2) 

/ i

p p ( )
observations

1) 1) magnetic field distribution  from CaII K 
observations (PSPT images);

arcsec/pix
0.1% photom
accuracy

2) spectra of photospheric components 
(semi-empirical model atmospheres)( p p )

Output: solar total and spectral irradiance 
vs. time, contrast of features vs. time

Emergent 
intensity const 
vs time

Main features:
- RH (NLTE computations ) + Fontenla 2009

Free parameters:0

vs time

- Free parameters:0
- 7- Component model
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SRPM model

SRPM semi-empirical model atmospheres
Fontenla et al. 2009, ApJ, 707, 482
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Rome-PSPT measurements

Fractional solar disk area covered by
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Fractional solar disk area  covered by 
magnetic and non-magnetic features.



Rome model

TSI  Sep 1997‐Jan 2012

Comparison between daily values of TSI
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measured by VIRGO and TIM and those
obtained with the model.



Rome model

SSI  Aug 2000 - Jan 2012

Relative variation of SSI over wavelength ranges as a function of time 2000-2012
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Relative variation of SSI over wavelength ranges as a function of time 2000-2012.



Rome-PSPT measurements

Relative change (in parts per million) in the disk-integrated 
intensity of the Sun due to the presence of solar features.

Ilaria Ermolli



Rome-PSPT measurements

Relative change of the median value of the Ca II K contrast of the 
various features
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various features.



Rome-PSPT measurements

Relative change of the median value of the Red contrast of the 
various features
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various features.



Conclusions

Results derived from the model based on RH computations,
SRPM(2009) semi empirical atm models and full diskSRPM(2009) semi-empirical atm models, and full-disk
observations are qualitatively in agreement with those
discussed so far.

The (7-component) model is found to be in good agreement
with both PMOD/VIRGO and SORCE/TIM measurements onwith both PMOD/VIRGO and SORCE/TIM measurements on
both rotational and cyclic time scales. Trends of SSI integrated
over wave ranges oppose SORCE/SIM results in the visible
(400 691 nm) and NIR (976 1630 nm 976 2420 nm)

The bolometric and spectral line brightness are (strongly) enhanced

(400-691 nm) and NIR (976-1630 nm, 976-2420 nm)

The bolometric and spectral line brightness are (strongly) enhanced
by solar activity, continuum brightness is (slightly/barely)
diminished.
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