
    
      Fig. 3. 
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        Trapped fraction as a function of the central field strength of the internal magnetic field for the models 2A (top), 2B (middle), and 2C (bottom). Different colors indicate different combinations of the frequency ω and the spherical degree l (see legend). The dotted lines mark the corresponding central critical field strength. The error bars are determined by the uncertainty of fT (see Eq. (12)). The line connecting the symbols is a fit to the trapped fraction presented in Sect. 3.2.

      

    

  
    
      Fig. 5. 
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        Top: Normalized critical field strength as a function of radius. We also show the maximum absolute value of the three components of the Prendergast field (see Sect. 2.2), which is scaled to Bcen = Bcrit, cen. Furthermore, we show the radial component of an improvised magnetic field that has a plateau and scales with the critical field strength at the hydrogen-burning shell Bcrit, H. The strength of the improvised field at the hydrogen-burning shell is set to BH = Bcrit, H. The hydrogen-burning shell is indicated by the vertical dotted line. Bottom: Trapped fraction as a function of the central field strength or the field strength at the hydrogen-burning shell for model 1A with ω = 10 ωdyn and l = 1. The black symbols correspond to the case where all components of the Prendergast field are taken into account. They are the same as the black symbols in the top panel of Fig. B.1. The blue symbols indicate that only the radial component of the Prendergast field has been used and the other components were set to zero. The red symbols correspond to magnetic field featuring the plateau that is scaled by Bcrit, H instead of Bcrit, cen. The dotted line marks either Bcrit, cen or Bcrit, H. The line connecting the symbols is the fit to the trapped fraction (Eq. (13)).

      

    

  
    
      Fig. 7. 
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        Background-corrected PSD of KIC 6975038 obtained from Kepler data using the background model of Kallinger et al. (2014) (for details, see Coppée et al. 2024). Radial modes are indicated by the gray shaded area, dipole modes by the blue area, and quadrupole modes by the reddish area. In addition, we show the trapped fraction as a function of frequency computed for a stellar model with M* = 1.3 M⊙, Zinit = 0.02, νmax ≈ 128 μHz, and Bcen ≈ 6.23 MG (see Sect. 4.3) for both the dipole modes (in blue) and quadrupole modes (in red).

      

    

  
    
      Fig. A.2. 
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        Sets of 1200 rays plotted as as unispheres parameterized by (θ, ϕ) = (θ0, α) for the model 2A with Bcen = Bcrit, cen, ω = 10 ωdyn, and l = 1. Trapped rays are shown as blue dots, reflected rays are shown as red diamonds, and unclassified rays are shown as gray squares. In the top row, we show rays for which we have used a Newton-Raphson iteration scheme for the correction of kr, which was used by Loi (2020a). In the bottom row, we show rays where we have used our method described in Sect. 2.4 to correct kr. In the left column, we employed the ray classification scheme of Loi (2020a) to decide whether a ray is trapped, reflected, or unclassified. In the right column, we used our ray classification scheme described in Appendix A.4. The trapped fraction fT of each set is indicated under its corresponding unisphere.

      

    

  
    
      Fig. A.3. 

      
        [image: thumbnail]
      

      
        Reproduction of the lower two panels of Figure 4 of Loi (2020a) using our implementation of the ray tracing described in Sect. 2 for the model 2A. The limits of the axes are also similar to Figure 4 of Loi (2020a). In the left column, we show the behavior of the ray with Bcen = 0.3 Bcrit, cen, which is the value used by Loi (2020a). In the right column, we show how the ray behaves with Bcen = 1.2 Bcrit, cen. This value has been selected such that the ray undergoes the same number of reflections as the ray shown in Figure 4 of Loi (2020a). The remaining initial parameters are identical to Loi (2020a) (i.e., θ0 = 99°, α = 40.5°, ω = 10 ωdyn, and l = 1).

      

    

  
    
      Fig. A.4. 
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        Reproduction of the lower two panels of Figure 5 of Loi (2020a) using the same setup as for Fig. A.3. Here, θ0 = 141° and α = 58.5°. The remaining initial parameters are the same as for Fig. A.3.

      

    

  
    
      Fig. A.5. 
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        Reproduction of the lower two panels of Figure 6 of Loi (2020a) for the ray shown in Fig. A.4, but without an internal magnetic field (i.e., Bcen = 0).

      

    

  
    
      Fig. A.6. 
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        Reproduction of Figure 4 of Loi (2020b) using our implementation of the ray tracing described in Sect. 2 but with synthetic N and ρ profiles (see Appendix A.6 for details). Since θ0 and α are not stated by Loi (2020b), they have been chosen manually (θ0 = 11.0° and α = 81.0°). The remaining initial parameters are identical to Loi (2020b) (i.e., r0 = 0.04 R*, rf = 0.01 R*, Bcen = Bcrit, cen, ω = 10 ωdyn, and l = 1).

      

    

  
    
      Fig. A.7. 
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        Reproduction of Figure 5 of Loi (2020b) for the ray shown in Fig. A.6, but without an internal magnetic field (i.e., Bcen = 0).

      

    

  
    
      Fig. B.1. 
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        Same as Fig. 4, now for the models 1A, 1B, and 1C.

      

    

  OEBPS/aa53888-25-fig9_small.jpg





OEBPS/aa53888-25-eq27.gif
e ang, Wag gl

¥ o rznd e






OEBPS/aa53888-25-eq29.gif
A
E—
és o

EcS

=

st s

i’ el vt 9,
e





OEBPS/aa53888-25-fig14_small.jpg





OEBPS/aa53888-25-eq28.gif
-






OEBPS/aa53888-25-eq25.gif





OEBPS/aa53888-25-eq24.gif





OEBPS/aa53888-25-eq20.gif






OEBPS/aa53888-25-fig17_small.jpg





OEBPS/aa53888-25-eq33.gif





OEBPS/aa53888-25-eq35.gif
o & (g Wag - &,





OEBPS/aa53888-25-fig7_small.jpg





OEBPS/aa53888-25-eq4.gif
it} emz,





OEBPS/aa53888-25-eq6.gif
A
Zutry ains,






OEBPS/aa53888-25-fig2_small.jpg





OEBPS/aa53888-25-eq2.gif
A

A5

(oL
- ]





OEBPS/aa53888-25-eq3.gif





OEBPS/aa53888-25-fig13_small.jpg





OEBPS/aa53888-25-fig8_small.jpg





OEBPS/aa53888-25-fig2.jpg
1.00 84

0.754

=0.751

-1.00 v T T T
0 20 40 60 80 100

t/ wah






OEBPS/aa53888-25-fig3.jpg
frl %

frl%

frl%

Bcn'l:, cen

10!
Been | MG

102

103





OEBPS/aa53888-25-fig4.jpg
100

80

60

fr1%

40

20

100

80

60

fFl%

40

20

0
100
80

60

Fl%

i
107! 10°

8 wdym I=1
10 Weyn, I=1

Bcrit, cen

Bcen / Bcrit, cen

10!





OEBPS/aa53888-25-fig5.jpg
IBl / Bcrit, cen

frl%

=
o

o
©

o
o))

o
>

o
N

0.0
0.00

100

80

60

40

H burning shell
= Blit
— BPR(6=0)
— B{(6=0)
——- Be(6=n/2)
—-- By(0=mP2)

0.01 0.02 0.03 0.04 0.05
r/ R x

! Berit, cen OF Berit,

@ BP3, 10 wyyn, I=1

{ @ B, 10 wayn =1

: @ By, Bo& By, 10 ey, =1

10° 10?
Bcen / Berit, cen OF By [ Berit, 1





OEBPS/aa53888-25-fig8.jpg
o field configuration
o ¥ PGH
4 © W PG,core
N @® pla
T
*3
S 9 o
S s
32 ¢
3
© stellar model ¥y Nm
1{ = Mo = 1M, Zipe = 0.02
B Mo = 1M+« Zine=0.005 e m=0
m Mg =1.3M«,Zjnir =0.02 o m==1

0.2 0.3 04 6.1 6.2 6.3
BH / MG Bcen / MG






OEBPS/aa53888-25-fig9.jpg
200

0
0.00 001 0.02 003 004 0.05 0.06
r/R*

5 0.010 0.015 0.020
r / R«

0
0.000 0.001 0.002 0.003 0.004 0.005
r/ R«





OEBPS/aa53888-25-fig16_small.jpg





OEBPS/aa53888-25-fig19_small.jpg





OEBPS/aa53888-25-eq19.gif
e I 1






OEBPS/aa53888-25-fig3_small.jpg





OEBPS/aa53888-25-eq15.gif
FOR-

E
5






OEBPS/aa53888-25-fig18_small.jpg





OEBPS/aa53888-25-eq18.gif
wiE e
2






OEBPS/aa53888-25-fig12.jpg
200

150

100

Been = 0.3 Brit, cen
A AR AR

Bcen =1.2 Bcrit, cen

w/ wdyn

— Nlwgyn
— Wa/Wayn

0 20 40 60 80 1000 20 40 60 80 100
1e5 t/ wdyn t/ wdyn

—— kJ/R:?!

—_ kg/R;l

e — k¢/R;1

20 40 60 80
t/ wdyn

1000 20 40 60 80 100

t/ wdyn





OEBPS/aa53888-25-fig11.jpg
200

150

100

50

2.0

1.5
1.0
0.51

0.0

—0.51

-1.0

Been = 1.2 Berit, cen

Bcen = 0.3 Brit, cen
A K A A KA

0 20 40 60 80 1000 20 40 60 80 100
led t/ wdyn t/ wdyn
—— kJR>
—— kelRs
—— kylR3
0 20 40 60 80 1000 20 40 60 80 100
t/wdyn tlwdyn





OEBPS/aa53888-25-eq14.gif





OEBPS/aa53888-25-eq13.gif
o3l






OEBPS/aa53888-25-fig15.jpg
led

0 50 100 150 200 250 300 350 400
t/ wan
led
— k/R:1
—— ko/R3' ]
—— ky/RT:
0 10 20 30 40 50 60

t/ wan





OEBPS/aa53888-25-fig11_small.jpg





