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• Barnard’s Star (GJ 699):

• Closest single star system to the Sun

• Highest proper motion known to date

• Age of 7-10 Gyr (Sun: 4.6 Gyr)

• Quiet star:

1. Very low X-ray emission

2. Lack of Halpha emission

3. Low variability

• Benchmark for intermediate M-dwarfs

Star Data
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• Stellar Activity:

• Can be confused with planetary signals

• Sources:

1. Oscillations: Minutes

2. Granulation: Few Days

3. Rotation: Several Days

• Especially important in M-dwarfs

• First estimation

• log(𝑅𝐻𝐾
′ ) = −5.82

• 𝑃𝑟𝑜𝑡 = 142 𝑑𝑎𝑦𝑠

4. Cycles: Years
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• Previous Process:

1. Blaze correction

a) HARPS and HARPS-N: Blaze spectrum

b) Other spectrographs: Second order polynomial

2. Re-binning

3. Barycentric correction

a) HARPS, HARPS-N and CARMENES: Header

b) Other spectrographs: Our own estimation through RA, DEC, BJD and RV 

4. Weights per echelle order
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• Indices:

1. H𝛂
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• Indices:

1. H𝛂

2. CaHK

3. NaD

4. FWHM

5. Photometric Magnitudes

6. Chromatic Index

7. Bisector Span

𝐻 =
𝐴
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𝑆 =
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1. Average per night
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• Subsequent Process:

1. Average per night

a) 2σ in values

b) 3σ in errors

2. Remove outliers

• Flares

3. Offsets

• Time Windows
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• Structure:

1. Generalized Lomb-Scargle periodogram (GLS)
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• Results:

• 448 measurements

• <N>=0.19

• Mean Error=0.01

• RMS=0.02

H𝛂 CaHK NaD FWHM Photometry

• Differential Rotation

• 40% in the Sun

• 25 days in the equator

• 35 days in the pole

• 15% in Barnard 

• Comparing the H𝛂 and NaD values
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• Results:
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• RMS=0.006 km/s
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CONCLUSIONS



• Conclusions: From all time-series:

• The 233-day period signal does not have a stellar activity origin.
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• Conclusions: From H𝛂, NaD and V-band photometry time-series:

• 𝑃𝑟𝑜𝑡 = 145 ± 15 𝑑𝑎𝑦𝑠

• Differential rotation between 130 and 180 days

• One of the lowest rotation known to date
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• Conclusions: From CaHK and V-band photometry time-series:

• 𝐶𝑦𝑐𝑙𝑒 = 10 ± 2 𝑦𝑒𝑎𝑟𝑠

• Not expected for a completely 

convective star like Barnard

• Opposite behavior from the Sun

• Active FGK stars:  Spot-dominated stellar

surface

1. Spot dominate brightness changes

2. Plages dominate chromospheric and

X-ray emission

• Barnard’s Star is not an ‘active star
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