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The chromospheric activity
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* Stellar magnetic activity (Hall et al., 2008).

e Matter and radiation emission outward of star.

* Maybe measured by Ca Il H & K lines (Cayrel,
1963; Auer & Mihalas, 1969; Skumanich, 1970).

* Babcock (1961): activity and sunspots cycles.

Flows lines of Ca Il H for G-type
stars (Vogt et al., 2002.)
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Solar Activity cycles

Monthly Averaged Sunspot Numbers (V2.0)
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Sunspots as activity manifestation;
Measures since XVI century;
11-years solar cycles.

Sunspots and Earth’s climate connection?

Cycle 24 Sunspot Number {V2.0) Prediction (2016/10)
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The Maunder Minimum (MM) v e SCTENCE

* Lowest solar activity between 1645 e 1715 5333:’%?&3%?:*;2';3
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All measurements of sunspots registered
(Marshall Space Flight Center - NASA )

Tamisa river portrayed for Abraham de Hondt
(en.wikipedia.org/wiki/Little Ice Age)
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The goal

* To investigate the activity of HD 43587:

* CoRoT light-curves;
* Spectroscopic measurements over 50 yrs.

* To study the (MM) phenomena.
* To investigate the possible occurrence of the MM 1n the HD 43587.




Database

* MWO — 1967 until 1983 (Duncan et al., 1991)

* CORAVEL - 80’s yrs(Duquennoy & Mayor, 1991)

* Lowell Observatory — 1996 until 2008 (Hall et al., 2009)

* HARPS —2010,2011, 2013(Morel et al., 2013; Boumier et al., 2014).
* HEROS/TIGRE —2013,2014 (Hempelmann et al. 2016)

* Database of CoRoT space mission.

Adaptative optics image. Observed at Canadian-
France Hawai Telescope) between 2002 e 2004 (Catala
et al. (2006) )




HD 43587: Fundamental parameters

 HD 43587 : Binary system localized in Orion constelation (Vogt et al., 2002).
* Primary: HD 43587Aa
* Secondary: HD 43587B

* Age: 4.97 Gyr (Morel et al., 2013)

* Spectral type: GOV (Mamajek et al., 2011; Morel et al., 2013)
* B-V=0.61 (van Leween et al, 2007)

e T.s=5947K (Morel et al., 2013)



Activity of HD 433587

« HD 43587 is in a “flat” activity phase (Baliunas & Jastrow (1990)).

« <S> is the measures of chromospheric activity observed at MWO (Duncan
et al., 1991).
__H+K

S w-—a
M R+V
* When a=2,4 (Duncan et al., 1991)

* For HD 43587, <S> = 0,158 and for the Sun <S>, = 0,167

T.=5948K (Reddy et al., 2003; Chen et al., 2000; Feltzing & Gonzalez,
2601; Bensby et al., 2003; Morel et al. , 2013)

Morel et al. (2013

Massa |1'Jr| 1.049 4+0.016

Raio | K- 1.15 +0.01
Metalicidade |dex -0.02 +£0.02
Idade |Gyr 1.97 +0.52




Observational data of the CoRoT mission

RAW FLUX :
s —————— — Periodogram of HD 43587 (CoRoT data)
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Mount Wilson stars
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All S-index measurements of HD 43587

0.18

_LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIJ_
— oy —
— # —
gdr e~ —
= | |,|_'+ g —
— s —
- g —| = +Duncan et al. (1991)
0.16 — +++++ - L, 4+ —[ + tHalletal (2009)
i ++++ i — [+ + +Hempelmann et al. (2016)
= 4t wte -
= + % -
015 f_ + 4 _f Activity series of HD 43587
= * ] 0.180 4 Sun
= — s HD 43587
— 1 0.175 - -
01 —FIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIII—|— -
4960 1970 1980 1990 2000 2010 2020 s
e e “ il
Year 2 0.165 | - .
x > . =
. Pl B 1T S - o :
<S> measurements realized between 1967 and 2014 - J
(Ferreira et al, 2017 in prep.) P = o e
0.150 4 o
-
0.145 4

0 2500 5000 7500 10000 12500 15000 17500
|0 (-2440000)



Lomb-scargle periodogram:

spectroscopic data I N
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Lomb-Scargle Periodogram for S-index series of HD 43587 (Ferreira et al,

2017 in prep.) . .



Conclusions and perspectives

* It’s important to study stars as HD 43587 for the stellar evolution theory;

 HD 43587 possibly 1s in MM since 50 yrs, there ins’t determined activity
cycles;

* [t’s necessary to continue with spectroscopy and spectroplarimetric
measurements;

* Are there Earth-like planets orbiting HD 435877




