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ABSTRACT

Aims. Our goal i3 1o kinematically describe the M dwarfs of de CARMENES input catalogue and to identify young @tars in the
sample, whach will help in the charscterization of the targets of he exoplanet surviey.

Methods. We compile spectral types, proper motions and distances for 2218 M dwarfs, and radial velocities for 2187 M dwarfs, We
use the public code StePariin to derive their Galactc space velocities, which served us w identily members in the diferem Galactc
populations and young sellar kinematic groups. We complement these resulis with ofier available codes and an exhaustive analyss
of M-dwarf ratation-activity relations {rottional periods and velocities, He, Xorays, and ultaviok tendssion) for 2007 M dwarfs. We
define five sotation-ac ivity-spectral type relations tat young (<&M a) sources sanfy.

Resulfts. We msociate 284 lkely members in young siellar kinematie groups with rolation-activity festures and provide sxx young
candidawes. Funthermone, we identify 180 very sctive Mincluding four high welocity fars belonging 1o e old populations of the
Cialany. We conclude that combining kinematics and sodation-activily information 1 the most sdvanageous and confiden way wo
properly deseify young M dwarfs

Key words. strs: kinemates and dynamics — stars: late-type — @ars: low mass — Galaxy: solar neighborhood — Galaxy: clusters and

maociations: general

1. Introduction
Tahles Al, A2, A3 need to be updated.
M dwarts constitute over two-thirds of the main sequence
population in the solar neighbourhood (Henry et al. 2006;
Bochanski et al. 2000). Because of their abundance, they be-
come excellent targets to broadly study the Formation and evo-
lution processes involving stellar ohjects at the bottom of the
main-soquence in the Herzsprung-Russell diagram. In addition,
M dwarls are prime targets for planet hunting. Their low masses
and small radii {between (16 and ~{0.1 M, and (.6 and 0.1 R,
during the main sequence {Reid et al. 1995; Schweitzer et al.
2019), present a huge advantage when detecting potentially hab-
itable Earth-sized planets with the mdial-velocity method {eg.,
Mayor et al. 2004 Wright et al. 2016: Astudillo-Detru et al.
2017; Dreizler et al. 2020; Zechmeister et al. 2019). The char-
acteristics of the host stars strong ly determinates the habitability
of the detected planets (Taner et al. 2007).

Inthe M dwarf regime, early and mid M dwarfs present con-
vective envelopes and radiative cores. For lower masses, the ex-
istence of a convective zone allows dynamo generation of mag-
netic Aue. This magnetic field is observed through the emission
of the He atomic line at 6562.% A coming from the stellar chro-
mosphere (Hawley et al. 1996; West et al. 2004, Jeffers et al.
20 18; Schivfer et al. 20019 It is also closely connected to the
stellar corona, where the heated plasma is trapped producing m-
diation in the X-rays domain {Gilde] 2004). There is also m in-
timate relation between chromaosphetic and commnal activity with
rotaticm {Moyes et al. 1984: Pizzolato et al. 2003), showing that
rapid rotators presemt higher levels of magnetic activity {e.g.,
Stelzer et al. 2016). Additionally, a positive relation has been
toumd between coromal and ¢hmmos pherically active stars with
ultraviclet {UV) emission { Walkowicz & Hawley 2000 Stelzer
etal. 2001 3; Pineda et al. 2020).

The presence of surface magnetic fields yields the ocour-
rence of ares in the stellar surface as a consegquence of magnetic 2

Adtick numiber, page | of 169



. L . ®
Kinematics in the solar neighbourhood ‘

caarMmenes

= 2218 - 5pT, @, O, , d
— 12\1 87 — RV;/i):

l

= SteParKin (update of Montes et al. 2001): UVW
= Stellar populations: H, TD, TD-D, D (YD)
m— SKGS



= SteParKin: UVW
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Stellar population From 2187
(Acronym) Num.
Young disc (YD) 713
Thin disc (D) 1245
Thick-thin disc (TD-D) 78
Thick disc (TD) 149
Halo (H) 2
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= LACEWING (Riedel+, 2017) && BANYAN 2 (Gagne+, 2018)

m— SKGS

“Only” for 2037 stars
with Gaia’'s RVs*

SKG SteParKin LACEwWING BANYAN X
Tau 2
USco 1
Argus 14 16
IC 2391 25
Local Association 148
S Pic 13 21
Col 11
CarN 12
Tuc-Hor |
AB Dor 26 2
UMa 101 5 1
Castor 39
Hyades 154 22 16
Total 467" 81 107 8
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= Activity & Rotation (1581 single):
m— P, vSini, X rays (Lx/L;), [NUV-]], pEW(Ha)
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= Activity & Rotation & Kinematics (1581 single):

log P <070+ 034 5pT, SpT =M3

log P = 3331 = 0537S5pT, SpT = M3
logpsini > 0.602, SpT < M3

logpsini = 0131 + 0,157 SpT, SpT = M3
log Ly/L; = =244 - 0.245pT, SpT < M3
log Ly/L; = (0.2425pT = 3.886, SpT = M3
NUV = J = 101735 +04355pT, SpT = M3
NUV = J <1595 =097 5pT, SpT > M3

pEW(Ha) < <0008 exp(1.12 5pT), ¥ M
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= Activity & Rotation & Kinematics (1581 single):

Activity counter
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= Activity & Rotation & Kinematics (1581 single):

Activity counter

Kinematic counter

e 165 young
179 dubious
193 inconclusive
995 field
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= \Very active stars:
27 + 23 with <B> > 2000 G
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= The combination of kinematics and activity/rotation
Information provides a more reliable assessment for

identiying young (<800 Ma) M dwarfs.
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Thank you
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