
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Temperature fluctuations on surfaces of equal optical depth of the nine MHD simulations.

      

    

  
    
      Fig. 5 
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        32 HD models (red and blue dots) together with observational data (gray symbols) from M23 in the Teff-log ɡ-plane. Red indicates models of solar; blue models of 1/10 solar metallicity. The subset of systems also analyzed in M18 is depicted by gray squares. Most of the observed systems have slightly super-solar metallicity. One system with Teff < 4000 K is not shown.

      

    

  
    
      Table 2 

      Direction cosines of the two different ray configurations discussed in this paper.

      
        


	Configuration
	µ = cos θ





	Lobatto
	1.000
	0.920
	0.739
	0.478
	0.165



	Gauss-Radau
	1.000
	0.860
	0.584
	0.277
	0.057





      

    

  
    
      Fig. 7 
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        Illustration of the ray geometry in spherical (upper half) and plane-parallel (lower half) symmetry. Gray regions correspond to the optically thick regions of the star. R⋆ is the stellar radius, z the vertical coordinate, and rtop the – somewhat arbitrary – uppermost level in the spherical or planar atmosphere. Red arrows depict how straight light rays in spherical geometry get bent when interpreted in planar geometry. The blue arrow depicts a ray in planar geometry. The yellow circle marks the location where the inclination angle of rays in both geometries coincides. The green angle illustrates the inclination angle of a ray with respect to the vertical. “Core rays” are rays that penetrate into the optically thick part of a star.

      

    

  
    
      Fig. 10 
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        Time-resolved synthetic intensities of the nine MHD models (open circles) fitted with the Claret-6 law (solid lines; color encodes the model) to guide the eye. Intensities are given in units of the temporal average of the mean surface brightness of each model; that is, the unit of intensity is temporally fixed for each model but differs among them. No corrections for sphericity effects were applied.

      

    

  
    
      Fig. 11 
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        Time-averaged synthetic intensities of the nine MHD models fitted with a Claret-4 law. Filled circles and solid lines depict the result for the Lobatto angles; open circles and dash-dotted lines the result when Gauss-Radau angles are added. Intensities are given in units of the mean surface brightness of each model. Corrections for sphericity effects were applied. For further details, see the text.

      

    

  
    
      Fig. 12 
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        Example of polynomial fits in stellar parameter space to h′1 and h′2 from light curve analyses for transit parameters b = 0 and k = 0.1. Red dots with 1σ joint confidence regions depict the results of 3D models of solar metallicity, and blue dots the results for metallicity [Fe/H] = −1. Lines of constant Teff and log ɡ are added to illustrate the functional dependence. Line segments connect data points and corresponding values predicted by the polynomial.

      

    

  
    
      Fig. 13 
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        Comparison between observations of M18 and calculations in the h′1-h′2-plane. Symbols in color depict the results from solar MHD simulations. Gray and black symbols show the observational data. Data points before and after normalization are connected by a line. The solid black line labeled with field strengths is a fit to the MHD models to guide the eye. The dash-dotted line illustrates the outcome of an additive mixing of models B0050 and B1600, where percentages give the area fraction contributed by B1600. See the text for more explanations on the approach. The colored arrows indicate the sensitivity of the (h′1, h′2)-vector to the atmospheric parameters.

      

    

  
    
      Fig. 14 
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        Like Fig. 13 but zoomed in on the region with the observational data. The ellipses show their 1σ joint confidence regions. The best-guess solar position as obtained from model B0000 after normalization is marked by the solar symbol.

      

    

  
    
      Fig. 15 
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        Effect of extinction: filled circles depict the standard LDCs (h′1, h′2) without interstellar extinction; filled stars depict them when assuming an extinction of AV = 1 mag. All data are normalized to solar conditions. The solid black line with labels is a fit to the reddening-free data points; the dashed violet line to the reddened ones. The coloring of the symbols according to field strength follows our standard color scheme.

      

    

  
    
      Fig. A.1 
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        Comparison of emergent intensities in the Kepler passband calculated using wavelength-independent Rosseland opacities (“gray”), and wavelength-dependent opacities based on opacity distribution functions (“ODF”). The results for the four mean structures of MHD models are depicted assuming plane-parallel symmetry.

      

    

  
    
      Fig. C.2 
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        Typical example of the outcome of the light curve fitting for a non-magnetic model. Upper panel: a comparison between the input light curve based on the Claret-4 law (solid black line), and the fit with a power-2 law (dashed red line). The curves are shown in terms of the light blocked by the planet as a function of its geometrical position, xpian, in units of the stellar radius. Both curves are hardly distinguishable on the scale of the plot. At the given geometry a maximum of μ = 0.8 is reached during transit. Lower panel: input (solid black line) and fitted (dashed red line) LD laws. In both panels, the dashed blue and yellow lines mark locations corresponding to μ = 1/3 and 2/3. For further details, see the text.

      

    

  
    
      Fig. C.5 
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        LD coefficients (h′1,h′2) calculated from (h1,h2) published by M18 for the Kepler passband. 80 models are displayed with metallici-ties [Fe/H] = +0.5 in green, 0.0 red, and −0.5 blue. Larger symbol size indicates lower surface gravity. The value of h′1 is predominantly controlled by Teff.

      

    

  
    
      Fig. E.1 
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        Illustration of a fitting problem when correlations among the uncertainties of the data are present. For details, see the text.

      

    

  
    
      Fig. E.2 
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        Maps of χ2 according Eq. (E.5). Two examples for a different degree of correlation, r, are shown. In both cases σ2 = 1 is assumed. Contour lines illustrate the situation for arbitrary deviations from (yA, yB), the green line the one-dimensional subset selected by the fitting function (E.2). The green dot marks the best fitting λ. Short streaks indicate the uncertainty.

      

    

  
    
      Fig. F.1 

      
        [image: thumbnail]
      

      
        Like Fig. 14 but showing a subset of observational results of M23 selected for their small uncertainties.

      

    

  
    
      Table G.1 

      Fitting coefficients of the Claret-6 law – see Eq. (1) – for the nine MHD models. The data are given in ascending order of the field strength of the model.

      
        


	I1(a)
	c1
	c2
	c3
	c4
	c5
	c6





	1.213
	1.142
	−2.370
	5.872
	−7.263
	4.669
	−1.236



	1.210
	1.160
	−2.441
	6.049
	−7.550
	4.905
	−1.312



	1.205
	1.166
	−2.480
	6.376
	−8.331
	5.636
	−1.558



	1.192
	1.172
	−2.426
	6.568
	−9.215
	6.616
	−1.913



	1.162
	1.130
	−2.001
	6.675
	−11.480
	9.452
	−2.987



	1.101
	0.727
	2.567
	−5.766
	2.799
	2.063
	−1.640



	1.056
	0.614
	7.401
	−25.214
	33.159
	−19.372
	4.086



	1.026
	1.284
	7.586
	−36.588
	58.799
	−41.291
	10.767



	0.980
	5.310
	−17.384
	22.456
	−11.623
	1.015
	0.560





      

      
Notes. (a)/I1 is the intensity at the disk center given in units of F/π, where F is the flux of the model in the Kepler passband.




    

  
    
      Fig. G.1 
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        Fits to the MHD intensity distributions with the Claret-6 law. The unit of intensity differs among models.

      

    

  
    
      Table H.1 

      Intensities and 1σ-uncertainties in units of 1020 photons s−1 cm2 srad−1 in the Kepler passband for the nine MHD models in order of increasing field strength (see also Tab. 1).

      
        


	Atm. params.(a)
	1.000(b)
	0.920
	0.739
	0.478
	0.165
	I0/I0.04(c)





	5750/4.44/ 0
	22.069
	21.251
	19.270
	16.025
	11.057
	0.5225



	±
	0.069
	0.067
	0.062
	0.055
	0.043
	0.0119



	5760/4.44/ 0
	22.158
	21.352
	19.390
	16.166
	11.209
	0.5232



	±
	0.067
	0.066
	0.063
	0.060
	0.055
	0.0108



	5775/4.44/0
	22.295
	21.511
	19.583
	16.386
	11.396
	0.5238



	±
	0.065
	0.064
	0.062
	0.056
	0.040
	0.0091



	5794/4.44/ 0
	22.325
	21.606
	19.801
	16.743
	11.787
	0.5276



	±
	0.060
	0.058
	0.055
	0.050
	0.041
	0.0064



	5825/4.44/0
	22.219
	21.656
	20.145
	17.440
	12.567
	0.5342



	±
	0.068
	0.068
	0.069
	0.066
	0.048
	0.0050



	5816/4.44/0
	20.888
	20.624
	19.726
	17.955
	14.077
	0.5472



	±
	0.067
	0.070
	0.072
	0.069
	0.060
	0.0037



	5660/4.44/0
	17.784
	17.698
	17.234
	16.333
	14.485
	0.5529



	±
	0.092
	0.098
	0.108
	0.113
	0.082
	0.0032



	5381/4.44/ 0
	13.803
	13.777
	13.529
	13.157
	13.192
	0.5583



	±
	0.105
	0.110
	0.117
	0.122
	0.096
	0.0035



	4711/4.44/ 0
	7.036
	7.071
	7.067
	7.137
	8.134
	0.5572



	±
	0.169
	0.174
	0.183
	0.200
	0.238
	0.0212





      

      
Notes.(α) Atmospheric parameters of the model in the format Teff [K] / log ɡ [cm s−2] / [Fe/H]; (b)cosine of asterocentric angle µ; (c)intensity ratio between µ = 0 and 0.04 in the gray approximation




    

  
    
      Table H.2 

      Like Tab. H.1 but providing intensities at additional µ-values.

      
        


	Atm. params.
	0.860
	0.584
	0.277
	0.057





	5750/4.44/ 0
	20.622
	17.404
	13.055
	8.465



	±
	0.065
	0 058
	0.048
	0.038



	5760/4.44/ 0
	20.729
	17.537
	13.207
	8.604



	±
	0.065
	0.061
	0.057
	0.051



	5775/4.44/0
	20.901
	17.749
	13.424
	8.731



	±
	0.063
	0.058
	0.048
	0.029



	5794/4.44/0
	21.038
	18.054
	13.841
	9.017



	±
	0.057
	0.053
	0.045
	0.034



	5825/4.44/0
	21.188
	18.614
	14.701
	9.485



	±
	0.069
	0.068
	0.057
	0.037



	5816/4.44/0
	20.356
	18.727
	16.005
	10.485



	±
	0.071
	0.072
	0.062
	0.048



	5660/4.44/0
	17.563
	16.696
	15.524
	11.487



	±
	0.102
	0.113
	0.101
	0.065



	5381/4.44/0
	13.703
	13.265
	13.216
	11.649



	±
	0.112
	0.120
	0.111
	0.108



	4711/4.44/0
	7.069
	7.069
	7.590
	8.517



	±
	0.177
	0.192
	0.226
	0.203





      

    

  
    
      Table H.3 

      Like Tab. H.1 for 32 non-magnetic models.

      
        


	Atm. params.
	1.000
	0.920
	0.739
	0.478
	0.165
	I0/I0.04





	4510/4.50/ 0
	7.001
	6.635
	5.793
	4.515
	2.767
	0.4491



	±
	0.015
	0.014
	0.012
	0.009
	0.005
	0.0085



	4980/4.50/0
	11.574
	11.014
	9.701
	7.642
	4.813
	0.4792



	±
	0.033
	0.032
	0.029
	0.023
	0.014
	0.0083



	5490/4.50/0
	17.830
	17.075
	15.284
	12.397
	8.107
	0.5067



	±
	0.042
	0.041
	0.039
	0.035
	0.024
	0.0047



	5870/4.50/0
	23.357
	22.479
	20.334
	16.819
	11.398
	0.5149



	±
	0.049
	0.047
	0.042
	0.034
	0.027
	0.0050



	6230/4.50/0
	29.512
	28.432
	25.976
	21.950
	15.485
	0.5182



	±
	0.051
	0.051
	0.049
	0.046
	0.035
	0.0058



	6460/4.50/0
	33.672
	32.445
	29.770
	25.419
	18.414
	0.5175



	±
	0.062
	0.061
	0.058
	0.054
	0.042
	0.0052



	4480/4.00/0
	6.735
	6.379
	5.559
	4.325
	2.671
	0.4921



	±
	0.017
	0.016
	0.014
	0.011
	0.007
	0.0054



	4950/4.00/0
	11.203
	10.682
	9.404
	7.430
	4.750
	0.5156



	±
	0.025
	0.025
	0.023
	0.019
	0.013
	0.0048



	5480/4.00/0
	17.540
	16.846
	15.025
	12.216
	8.084
	0.5313



	±
	0.046
	0.045
	0.040
	0.033
	0.020
	0.0048



	5930/4.00/0
	24.273
	23.293
	21.156
	17.701
	12.271
	0.5370



	±
	0.061
	0.059
	0.053
	0.046
	0.032
	0.0050



	6230/4.00/0
	29.557
	28.147
	25.849
	21.970
	16.011
	0.5436



	±
	0.077
	0.073
	0.066
	0.054
	0.038
	0.0049



	6490/4.00/0
	34.281
	32.673
	30.083
	25.750
	19.165
	0.5394



	±
	0.077
	0.074
	0.074
	0.068
	0.059
	0.0055



	4920/3.50/0
	10.795
	10.294
	9.071
	7.192
	4.650
	0.5316



	±
	0.033
	0.032
	0.029
	0.023
	0.015
	0.0050



	5430/3.50/0
	16.855
	16.095
	14.445
	11.796
	7.859
	0.5464



	±
	0.063
	0.061
	0.056
	0.050
	0.035
	0.0063



	5880/3.50/0
	23.518
	22.315
	20.329
	17.054
	12.021
	0.5500



	±
	0.056
	0.052
	0.051
	0.049
	0.046
	0.0058



	6726/4.25/0
	39.426
	37.977
	35.022
	30.231
	22.706
	0.5373



	±
	0.088
	0.084
	0.071
	0.058
	0.060
	0.0059



	4930/3.50/-1
	10.410
	9.950
	8.874
	7.165
	4.669
	0.5397



	±
	0.026
	0.026
	0.024
	0.020
	0.013
	0.0061



	4986/4.00/-1
	11.030
	10.547
	9.407
	7.571
	4.857
	0.5153



	±
	0.020
	0.019
	0.018
	0.015
	0.009
	0.0077



	5061/4.50/-1
	11.909
	11.400
	10.181
	8.193
	5.197
	0.4765



	±
	0.020
	0.020
	0.019
	0.016
	0.010
	0.0163



	5481/3.50/-1
	16.451
	15.814
	14.335
	11.963
	8.258
	0.5459



	±
	0.051
	0.048
	0.043
	0.034
	0.024
	0.0097



	5533/4.00/-1
	17.132
	16.466
	14.918
	12.393
	8.422
	0.5298



	±
	0.033
	0.031
	0.029
	0.026
	0.019
	0.0064



	5473/4.50/-1
	16.444
	15.800
	14.275
	11.747
	7.736
	0.4938



	±
	0.023
	0.022
	0.021
	0.019
	0.013
	0.0180



	5772/4.44/-1
	20.259
	19.522
	17.770
	14.869
	10.155
	0.5061



	±
	0.028
	0.027
	0.025
	0.023
	0.019
	0.0135



	5890/3.50/-1
	21.981
	21.024
	19.161
	16.263
	11.764
	0.5454



	±
	0.041
	0.040
	0.037
	0.033
	0.027
	0.0060



	5850/4.00/-1
	21.308
	20.466
	18.649
	15.715
	11.056
	0.5261



	±
	0.033
	0.033
	0.032
	0.031
	0.025
	0.0059



	5923/4.50/-1
	22.346
	21.548
	19.665
	16.555
	11.472
	0.4994



	±
	0.063
	0.060
	0.057
	0.051
	0.044
	0.0260



	6211/3.50/-1
	26.979
	25.829
	23.668
	20.258
	15.144
	0.5540



	±
	0.075
	0.075
	0.065
	0.059
	0.061
	0.0068



	6236/4.00/-1
	27.553
	26.465
	24.278
	20.788
	15.411
	0.5440



	±
	0.056
	0.056
	0.054
	0.052
	0.043
	0.0065



	6238/4.50/-1
	27.234
	26.268
	24.072
	20.470
	14.633
	0.4886



	±
	0.040
	0.039
	0.038
	0.036
	0.029
	0.0073



	6503/4.00/-1
	32.028
	30.723
	28.219
	24.230
	18.109
	0.5380



	±
	0.054
	0.053
	0.051
	0.054
	0.061
	0.0056



	6456/4.50/-1
	30.949
	29.796
	27.359
	23.394
	17.061
	0.4904



	±
	0.046
	0.045
	0.043
	0.042
	0.036
	0.0139



	6730/4.25/-1
	36.268
	34.859
	32.064
	27.564
	20.745
	0.5276



	±
	0.071
	0.071
	0.066
	0.062
	0.063
	0.0065





      

    

  
    
      Table H.6 

      Like Tab. H.3 for the 32 non-magnetic models including 1 mag of interstellar extinction.

      
        


	Atm. params.
	1.000
	0.920
	0.739
	0.478
	0.165
	I0/I0.04





	4510/4.50/ 0
	3.315
	3.148
	2.763
	2.174
	1.356
	0.4534



	±
	0.007
	0.007
	0.006
	0.004
	0.002
	0.0084



	4980/4.50/ 0
	5.381
	5.129
	4.540
	3.609
	2.313
	0.4829



	±
	0.015
	0.014
	0.013
	0.011
	0.007
	0.0082



	5490/4.50/ 0
	8.169
	7.836
	7.043
	5.759
	3.828
	0.5099



	±
	0.019
	0.018
	0.018
	0.016
	0.011
	0.0047



	5870/4.50/ 0
	10.603
	10.217
	9.279
	7.733
	5.322
	0.5179



	±
	0.022
	0.020
	0.019
	0.015
	0.012
	0.0049



	6230/4.50/ 0
	13.284
	12.816
	11.751
	9.997
	7.154
	0.5211



	±
	0.022
	0.022
	0.022
	0.020
	0.015
	0.0056



	6460/4.50/ 0
	15.081
	14.554
	13.400
	11.516
	8.455
	0.5203



	±
	0.027
	0.027
	0.025
	0.023
	0.018
	0.0052



	4480/4.00/ 0
	3.189
	3.027
	2.652
	2.083
	1.310
	0.4954



	±
	0.008
	0.007
	0.006
	0.005
	0.003
	0.0053



	4950/4.00/ 0
	5.210
	4.976
	4.402
	3.510
	2.283
	0.5184



	±
	0.011
	0.011
	0.010
	0.009
	0.006
	0.0047



	5480/4.00/ 0
	8.035
	7.727
	6.923
	5.675
	3.818
	0.5338



	±
	0.021
	0.020
	0.018
	0.015
	0.009
	0.0048



	5930/4.00/ 0
	10.991
	10.565
	9.633
	8.119
	5.714
	0.5393



	±
	0.027
	0.026
	0.024
	0.020
	0.015
	0.0049



	6230/4.00/ 0
	13.286
	12.676
	11.682
	9.999
	7.387
	0.5456



	±
	0.033
	0.032
	0.029
	0.024
	0.017
	0.0048



	6490/4.00/ 0
	15.322
	14.630
	13.518
	11.650
	8.783
	0.5415



	±
	0.033
	0.032
	0.032
	0.030
	0.026
	0.0054



	4920/3.50/ 0
	5.023
	4.798
	4.249
	3.400
	2.236
	0.5339



	±
	0.015
	0.014
	0.013
	0.011
	0.007
	0.0050



	5430/3.50/ 0
	7.728
	7.392
	6.663
	5.486
	3.714
	0.5483



	±
	0.028
	0.027
	0.025
	0.022
	0.016
	0.0063



	5880/3.50/ 0
	10.651
	10.126
	9.261
	7.829
	5.600
	0.5518



	±
	0.025
	0.023
	0.022
	0.021
	0.021
	0.0058



	6726/4.25/ 0
	17.536
	16.919
	15.655
	13.599
	10.344
	0.5395



	±
	0.038
	0.036
	0.031
	0.025
	0.026
	0.0058



	4930/3.50/-1
	4.834
	4.629
	4.147
	3.377
	2.240
	0.5420



	±
	0.012
	0.012
	0.011
	0.009
	0.006
	0.0060



	4986/4.00/-1
	5.115
	4.899
	4.389
	3.562
	2.326
	0.5183



	±
	0.009
	0.009
	0.008
	0.007
	0.004
	0.0077



	5061/4.50/-1
	5.512
	5.285
	4.739
	3.845
	2.483
	0.4803



	±
	0.009
	0.009
	0.008
	0.007
	0.005
	0.0161



	5481/3.50/-1
	7.523
	7.244
	6.592
	5.542
	3.885
	0.5479



	±
	0.022
	0.021
	0.019
	0.015
	0.011
	0.0095



	5533/4.00/-1
	7.829
	7.536
	6.854
	5.736
	3.960
	0.5324



	±
	0.014
	0.014
	0.013
	0.012
	0.009
	0.0063



	5473/4.50/-1
	7.530
	7.246
	6.571
	5.447
	3.647
	0.4974



	±
	0.010
	0.010
	0.010
	0.009
	0.006
	0.0178



	5772/4.44/-1
	9.213
	8.891
	8.122
	6.843
	4.744
	0.5095



	±
	0.012
	0.012
	0.011
	0.010
	0.009
	0.0132



	5890/3.50/-1
	9.944
	9.530
	8.720
	7.454
	5.467
	0.5472



	±
	0.018
	0.018
	0.016
	0.015
	0.012
	0.0059



	5850/4.00/-1
	9.663
	9.296
	8.503
	7.215
	5.151
	0.5287



	±
	0.015
	0.014
	0.014
	0.014
	0.011
	0.0058



	5923/4.50/-1
	10.129
	9.781
	8.958
	7.592
	5.338
	0.5029



	±
	0.028
	0.027
	0.025
	0.022
	0.020
	0.0255



	6211/3.50/-1
	12.111
	11.619
	10.688
	9.213
	6.977
	0.5558



	±
	0.033
	0.033
	0.029
	0.026
	0.027
	0.0068



	6236/4.00/-1
	12.381
	11.912
	10.968
	9.454
	7.101
	0.5462



	±
	0.025
	0.024
	0.024
	0.023
	0.019
	0.0064



	6238/4.50/-1
	12.260
	11.842
	10.889
	9.320
	6.754
	0.4922



	±
	0.017
	0.017
	0.017
	0.016
	0.013
	0.0072



	6503/4.00/-1
	14.310
	13.752
	12.677
	10.957
	8.295
	0.5405



	±
	0.024
	0.023
	0.022
	0.023
	0.027
	0.0056



	6456/4.50/-1
	13.868
	13.371
	12.320
	10.602
	7.834
	0.4937



	±
	0.020
	0.019
	0.019
	0.018
	0.016
	0.0137



	6730/4.25/-1
	16.139
	15.538
	14.342
	12.410
	9.462
	0.5303



	±
	0.031
	0.030
	0.028
	0.027
	0.028
	0.0064





      

    

  OEBPS/aa46783-23-eq27.png





OEBPS/aa46783-23-fig21.jpg
1E4 x Ah,’ (this work — M18)

i O

2_— o 5 OOO 80 O OOO )
O

L - @ (@)OO i
A DS o' W W
- OO0 Q@ S &) ° {
i o O o ]
L O © I J






OEBPS/aa46783-23-eq26.png





OEBPS/aa46783-23-eq29.png


OEBPS/aa46783-23-fig23.jpg
h,’ (M18)

0.22—

0.16 —

0.76





OEBPS/aa46783-23-fig14_small.jpg





OEBPS/aa46783-23-eq28.png
and therefore  T(7y






OEBPS/aa46783-23-fig25.jpg





OEBPS/aa46783-23-fig24.jpg
'—1.5 -10 -05 00 05 10 15





OEBPS/aa46783-23-fig24_small.jpg





OEBPS/aa46783-23-eq25.png





OEBPS/aa46783-23-fig27.jpg
>
©
°
@
<
1)
1%}
- 1 4
©
O J
+
2 ]
©
a
o
4
- ) m
AL
o
<
(&)
[0101010J01010100]
I=Y=l=J=J=Y=Y=Y=Y=)
DOOOOOOO
I mNYRNOF
- oM -
_ 1 1 _ 1 1 1 _ 1 1 _ 1 1 1 _ 1 1
N = o © < N
— — o o o o

(uonoauoo [eousayds yum) (1d/4)/(m))

0.0

2

0

0.4

0.6

0.8

1.0





OEBPS/aa46783-23-fig26.jpg
hy’

0.20

0.18

0.14

r '+ v+ v+ 1 1T v 1T T T [ T T T T —r r T 1 r 1 1 T 17T
- 0G

Lo e e e e e e e e e L
0.830 0.835 0.840 0.845 0.850 0.855 0.860

hy






OEBPS/aa46783-23-eq21.png
Ix = f‘d/l T () f‘u‘dn Si(A,7) exp(—Ty).
Jo






OEBPS/aa46783-23-eq20.png
A¢Iﬁ7¢LD(B 9 _ dulB)
dup dup









OEBPS/aa46783-23-fig27_small.jpg





OEBPS/aa46783-23-eq38.png
Folockea(x, b) = ZfdA'I(X',’?)A'/-(X*X'L





OEBPS/aa46783-23-eq34.png
fd/lBg(-rfl)+fd/l ?

dT‘

= Bx(T = l)+d—_

,(5:‘)






OEBPS/aa46783-23-eq33.png
ABy(1y = 1)





OEBPS/aa46783-23-eq36.png
= for S ( for s

dB;
dT

E





OEBPS/aa46783-23-eq35.png





OEBPS/aa46783-23-eq32.png
Bita= D~ B(T=1)+






OEBPS/aa46783-23-eq31.png





OEBPS/aa46783-23-fig1_small.jpg





OEBPS/aa46783-23-eq45.png





OEBPS/aa46783-23-eq44.png
YA x) =Ax+A=Ax+ 1)





OEBPS/aa46783-23-eq47.png





OEBPS/aa46783-23-eq46.png





OEBPS/aa46783-23-eq41.png
F
—=ap
n

1
1.0-

a

3

1
——ay—

7

az —

Say).





OEBPS/aa46783-23-eq40.png





OEBPS/aa46783-23-eq50.png





OEBPS/aa46783-23-fig15_small.jpg





OEBPS/aa46783-23-eq51.png





OEBPS/aa46783-23-fig26_small.jpg





OEBPS/aa46783-23-fig6_small.jpg





OEBPS/aa46783-23-eq8.png
spherical

poberical _ Tip planar

3D ol 3D
D





OEBPS/aa46783-23-eq9.png
© = cosh(’b-‘).





OEBPS/aa46783-23-eq4.png
hy = 1(1/2)/1(1)





OEBPS/aa46783-23-eq6.png
hy = 1(2/3)/1(1) and h;, = [1(2/3) - 1(1/3)] /I(1).





OEBPS/aa46783-23-eq7.png
rsinf =





OEBPS/aa46783-23-fig20_small.jpg





OEBPS/aa46783-23-eq1.png





OEBPS/aa46783-23-fig2_small.jpg





OEBPS/aa46783-23-eq3.png
I(p) = I(1)[1 —c(1 —u™)|.





OEBPS/aa46783-23-fig8_small.jpg





OEBPS/aa46783-23-fig1.jpg
Construct 3D MHD model [2.2]
U
Calculate model intensities at various limb angles [2.3]

U
Correct intensities at u > 0.4 for sphericity effects [2.4.1]

Calculate approximate limb profile for u < 0.4 [2.4.3]
U

‘ Fit intensities with regularized

Claret-4 limb darkening law [2.5.2]

]
Construct light curve based on fitted Claret-4 law [C]

U
Fit light curve with power-2 law to obtain the LDCs
(K}, h}) in a like-for-like fashion [2.5.3]

U

Normalize observational and synthetic LDCs to
equivalent solar conditions [2.5.4]






OEBPS/aa46783-23-fig2.jpg
Temperature [K]

8000

7000

6000

5000

T[T T T T T T T T[T T T T T T T[T T T T T T T T [T7TT






OEBPS/aa46783-23-fig3.jpg
RMS temperature fluctuations [K]

800

600

400

200






OEBPS/aa46783-23-fig4.jpg





OEBPS/aa46783-23-fig25_small.jpg





OEBPS/aa46783-23-fig5.jpg
© o »

>
o

log g [cm s7
> >
S N

>
o

t . e ® -
F Y Ce ) o
__ 5™ ]
r e ( ) [ X} [ J ]

6000 5500 5000 4500

Effective temperature [K]





OEBPS/aa46783-23-fig7.jpg





OEBPS/aa46783-23-fig8.jpg
I/(F/m) x offset

100.0

10.0

1.0

Fre===c------ L e EELE L LTy
Fe========--- = ========c=----oo- -
T B- 0
L 80
0'1§ ——— 100G
E 200G
c - 400G

Lol Lol






OEBPS/aa46783-23-fig10_small.jpg





OEBPS/aa46783-23-fig22_small.jpg





OEBPS/aa46783-23-fig3_small.jpg





OEBPS/aa46783-23-fig10.jpg
LA LA R L L N Y L L L I L LY L L L B

Claret-6: Lobatto + Gauss—Radau

[GICIOIOIOIOIOIOIO A
=Y=3=1=3=1=3=1-¥)
HOSOSOSD
I rNTFONOT
@ At

il

0.0

0.2

0.4

0.6

.8

1.0





OEBPS/aa46783-23-eq15.png
A2 + ARy





OEBPS/aa46783-23-fig18_small.jpg





OEBPS/aa46783-23-eq18.png
) =I(1) i  with a > 0.





OEBPS/aa46783-23-fig12.jpg
0.24
0.22
N 0.20
0.18

0.16

0.14L.

LN L N N B O L I B B B O B

L | L
0.78






OEBPS/aa46783-23-fig11.jpg
L - i
3
© 4
<
1] 4
1]
3
© 4
0]
+
- o i
=
© ©
L 8 ]
oo
4
i
i J
i
i
- i 4
I OICIOIOIOIOIOIOIC N
[elelelolocloloclel=]
r DLOOOOO0OO 1
—ANtoONOST
-
% 1 1 _ L 1 1 _ 1 1 1 _ L 1 1 _ L 1 1
o o @ © < oY
— ~ o o o =)

(uonoa.i00 [eouayds yum) (1d/4)/(m))|

0.0

0.2

0.4

0.6

0.8

.0

1





OEBPS/aa46783-23-eq12.png
; ~S(r=2/3) ~ I(u = 2/3)





OEBPS/aa46783-23-fig14.jpg
hy’

0.20

0.18

0.14

0.840

0.835 0.845
h,

0.850

0.855

0.860





OEBPS/aa46783-23-eq11.png
1
z«*z:ER‘ﬂz





OEBPS/aa46783-23-fig13.jpg
hy’

[T T LI B B — 1T T 7T ]
L o oG ]
020 =S -
- N AMHl=+1dex _2109(@)=+1dex ]
0.151- ]
L AT 4=+1000K
.10 ]
C observation 12006 ]
0.05— normalized observation J
B “  MHD model ]

- 600G |
0.001— ©  normalized MHD model -
L ¢ direct calculation MHD model ]
-0.05— * —
C M L - R B

|
0.80





OEBPS/aa46783-23-fig16.jpg
lkepler [10% €M™ 57" srad™]

20

15

10

LA N S L L B I

o

R T N ST S SR S N SR BTN SN S NN

1.0

0.0





OEBPS/aa46783-23-eq13.png
h"™(p®, B

o0 — psl(p, B = 0) + h¥*(p®, B = 0),






OEBPS/aa46783-23-fig11_small.jpg





OEBPS/aa46783-23-fig18.jpg
Energy density [10* erg cm™]

25

2.0

1.5

1.0

0.5

0.0

bt

T T T T T

100 G, vertical
200 G, vertical

800 G, horizontal

magnetic
kinetic

: N
B G

AT

|
w

-2

O e L

-1
log T

—





OEBPS/aa46783-23-eq10.png
1—(b/Ry)

2





OEBPS/aa46783-23-fig19.jpg





