
    
      Fig. 3 
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        RV dispersion during the 5-h sequence on GJ 15A as a function of the time bin. The orange curve represents the best-fit model in t−1/2 up to the noise floor corresponding to an uncertainty of 0.7 m s−1 (dashed red line).

      

    

  
    
      Fig. 5 
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        Mean RV offset between the first and last exposure of the reference FP spectra (top) or the science channel (bottom) of a polarimetric sequence as a function of the S/N in the H band for all sequences of the program. The black line indicates no offset. In the top plot, the symbols are colored with the respective magnitude of the star that is observed in the science channel.

      

    

  
    
      Fig. 7 
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        Relative RVs of GJ 15A in the science channel as a function of time relative to the first subexposure, representing the position of the polarimeter. In red we plot the long series of consecutive sequences collected in October 2020, and in black we show the average of all other data. The data points are shifted by 0.5 in X for clarity.

      

    

  
    
      Fig. 10 
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        Mean Stokes profiles of GJ 15A during the 5 h long sequence. Stokes V and N profiles are multiplied by a factor of 100 and are shifted for more clarity.

      

    

  
    
      Fig. 11 
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        Sequential periodograms of SPIRou RV data of GJ 876 showing each planet signal, starting with raw data and after successively removing the previous signal. From top to bottom: 61 days peak, 30 days peak, 124 days peak, and the 1.94 days peak and its 1 days alias. The horizontal lines correspond to 10%, 1%, and 0.1% FAP values, respectively, from bottom to top.

      

    

  
    
      Fig. 12 
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        Periodograms of SPIRou ancillary LBL data (three middle rows), spectral window (bottom row), Bℓ, and RV residuals (top row) for GJ 876. The red zone shows the rotation period (Donati et al. 2023) and its 3σ range. The first two harmonics of the rotation period are indicated as dotted red lines.

      

    

  
    
      Fig. 13 
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        RV residuals obtained by subtracting the instrument offsets and the N-body fit the observed data. The blue shaded region corresponds to the RMS of the modeled RVs of 200 randomly selected configurations from the fit posterior.

      

    

  
    
      Fig. 14 
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        Reconstructed maps of the large-scale field of GJ876 in 2019 (top) and 2020 (bottom). The left, middle and right columns represent the radial, azimuthal, and meridional field components in spherical coordinates. The color bar is expressed in Gauss. The maps are shown in a flattened polar projection down to latitude −60° with the pole at the center and the equator depicted as a bold line. Outer ticks indicate phases of observations, assuming a rotation period of 83.7 days.

      

    

  
    
      Fig. 15 
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        Sequential periodograms of SPIRou RV data of GJ 1148. From top to bottom: 41 days peak and the 532 days peak. The horizontal lines show the 10% (bottom), 1% (middle), and 0.1% (top) FAP values.

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        RVs of GJ 1148 and the two-planet fit obtained when using HIRES (open black squares), CARMENES (yellow dots), and SPIRou (purple dots) data. From top to bottom: full signal as a function of time, and the signal phase folded at the period of planet b and planet c. The red dots show the binned data on the phase-folded plots. The RadVel two-planet model is shown as a blue line. The bottom plot shows the periodogram of the residuals, exhibiting an additional peak at the 85 days period. The horizontal lines show the 10, 1, and 0.1% FAP levels.

      

    

  
    
      Fig. B.1 
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        Probability density function of the resonant variables xcb and xbe for 200 initial conditions drawn from the posterior distribution and integrated for 107 days.

      

    

  
    
      Table B.1 

      Amplitude of the different resonant angles between planets c, b, and e.

      
        


	Angle
	Libration center (º)
	Amplitude (º)





	ϕcb,c
	0
	[image: equation]



	ϕcb,b
	0
	[image: equation]



	arg(xcb)
	0
	[image: equation]



	




	ϕbe,b
	0
	[image: equation]



	ϕbe,e
	180
	[image: equation]



	arg(xbe)
	0
	[image: equation]



	




	ϕLap,cbe
	0
	[image: equation]





      

    

  OEBPS/aa46813-23-fig9_small.jpg





OEBPS/aa46813-23-eq29.png
0. L.
12770015





OEBPS/aa46813-23-fig14_small.jpg
®1% 0

930





OEBPS/aa46813-23-eq28.png





OEBPS/aa46813-23-eq24.png
L.
0.0296" 0014





OEBPS/aa46813-23-fig17_small.jpg
S






OEBPS/aa46813-23-eq34.png
-0.0]
0.1147 0053





OEBPS/aa46813-23-eq36.png
120.0* 50





OEBPS/aa46813-23-eq35.png
~0.185" ) s





OEBPS/aa46813-23-fig21_small.jpg





OEBPS/aa46813-23-eq30.png
-0.096" 5,





OEBPS/aa46813-23-eq32.png
+0.11
011751





OEBPS/aa46813-23-eq31.png
Ve sin w





OEBPS/aa46813-23-eq45.png





OEBPS/aa46813-23-eq44.png
56.7" 500





OEBPS/aa46813-23-eq47.png





OEBPS/aa46813-23-eq46.png





OEBPS/aa46813-23-eq40.png
4.
217.4%5%





OEBPS/aa46813-23-eq43.png
207.37273





OEBPS/aa46813-23-eq42.png
_0.19





OEBPS/aa46813-23-eq50.png
3.81102

~079





OEBPS/aa46813-23-eq59.png





OEBPS/aa46813-23-eq57.png
U HLHARPS post





OEBPS/aa46813-23-eq52.png
28.
59700





OEBPS/aa46813-23-fig15_small.jpg





OEBPS/aa46813-23-eq53.png
U HLHARPS e





OEBPS/aa46813-23-eq61.png
+0.62
5.1740%





OEBPS/aa46813-23-fig6_small.jpg





OEBPS/aa46813-23-eq4.png





OEBPS/aa46813-23-eq6.png
1.93779047 1 00000





OEBPS/aa46813-23-eq67.png





OEBPS/aa46813-23-eq66.png
~287.570%7





OEBPS/aa46813-23-eq69.png





OEBPS/aa46813-23-eq68.png
0.45
~1306.157712





OEBPS/aa46813-23-eq62.png
0.
81.56" 72





OEBPS/aa46813-23-eq65.png
0.
265702





OEBPS/aa46813-23-eq64.png
~19.75"5%





OEBPS/aa46813-23-eq70.png





OEBPS/aa46813-23-fig5_small.jpg





OEBPS/aa46813-23-fig2_small.jpg
il
Lt





OEBPS/aa46813-23-eq2.png
ory ~ 350/S/N ms™!





OEBPS/aa46813-23-eq3.png
V€ SIN W,





OEBPS/aa46813-23-fig13_small.jpg





OEBPS/aa46813-23-fig8_small.jpg





OEBPS/aa46813-23-fig1.jpg
H magnitude

0 2 4 6 8 10 12 14
distance (pc)

2800 3000 3200 3400 3600 3800 4000
Teff(K)





OEBPS/aa46813-23-eq73.png





OEBPS/aa46813-23-eq76.png
-2
o7 = Tons () + 0





OEBPS/aa46813-23-fig4.jpg
mean RV uncertainty (m/s)

ol © © Teff <3400 K
0 @ Teff>3400K

t t t + } t
100 150 200 250 300 350
SNR per pixel in H

=
o N

o N B~ O

2800 3000 3200 3400 3600 3800 4000
Teff(K)






OEBPS/aa46813-23-eq75.png
1 2
In £016) = -3 ) [% + 1n(a,1>J,
-

i i





OEBPS/aa46813-23-fig5.jpg
< o~ o

(s/w) dxa 1s€] 01 151} 19S10

75 100 125 150 175 200 225 250
SNR
5 6

50

H magnitude

stars

IR

(s/w) dxa 1se| 0] 1511} 19S)J0

0
I

100 150 200 250 300 350 400
SNR

50





OEBPS/aa46813-23-fig6.jpg
relative RV (m/s)

FP-FP

rms (AB-C) = 0.1 m/s

50 100
time (minutes)

150

200





OEBPS/aa46813-23-eq83.png





OEBPS/aa46813-23-fig8.jpg
100

80

60

40

SNR per pixel

20

—— G 846 (3830K)

0 —— GJ 406 (2900K)

t U t U t U t U
1000 1200 1400 1600 1800 2000 2200 2400
Wavelength (nm)

100

80

60

404

RV uncertainty (m/s)

20

0
1000 1200 1400 1600 1800 2000 2200 2400
Wavelength (nm)

N m s Soge b Caete 0
®° 03 oogue % ®pe s e @ o
L]

3000 3200 3400 3600 3800 4000
Terr (K)





OEBPS/aa46813-23-fig10_small.jpg





OEBPS/aa46813-23-eq82.png
L
12.5%)





OEBPS/aa46813-23-fig9.jpg
PRI 17 IS RN

—
0
ik
o
.
[
[
)
0
0
©
£
=
©

0.800 0.825 0.850 0.875 0.900 0.925 0.950 0.975 1.000
JD-2459130 (days)





OEBPS/aa46813-23-fig16_small.jpg





OEBPS/aa46813-23-fig12_small.jpg





OEBPS/aa46813-23-fig4_small.jpg





OEBPS/aa46813-23-eq86.png
37.8*%
6,





OEBPS/aa46813-23-eq16.png
212.01793;





OEBPS/aa46813-23-eq18.png
6.6810-22
0 22





OEBPS/aa46813-23-fig12.jpg





OEBPS/aa46813-23-fig11.jpg
Norngized Power
Y

o o
N w

Norrgalized Power
.

o
w

Normalized Power
o o
aN

SPIRou GJ 876

61d

e
N

Period [d]

100





OEBPS/aa46813-23-eq14.png





OEBPS/aa46813-23-fig16.jpg


OEBPS/aa46813-23-fig15.jpg
0.8 E SPIRou GJ1148 41d

20.6

e
So0.4

Power

0.2

Normal

1 10 . 100 1000
Period [d]

o
a

o
N)

Normalized Power

1 10 _ 100 1000
Period [d]





OEBPS/aa46813-23-fig18.jpg
dLW chr slope RV O-C

O0oo o000
© O o~ ORR

>
(%)
©

© ©
=N

= N UUoul Lo wu,

Ll L.xl]‘h'lujj,und /






OEBPS/aa46813-23-fig17.jpg
I

58800 59000 59200 59400 59600
Time (BJD-2400000)





OEBPS/aa46813-23-fig19.jpg
RV K (m/s)

102..

101..

100_

HZ cool HZ hot

% Teff > 3400 K OE
% Teff < 3400 K
4 Rotation/planet © 2
<4 Orbit/planet ° 8
® @
F 1 f -
* ® @ ® U =
*
* ® LI QQ
) * B
* **1) * ®®®*$ m *EIJ*%‘
e * oot *"f: @

102
Period (days)

10!

100

104





