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Introduction "

carmenes

e CARMENES target characterisation: mining public
archives for high-resolution spectra of M dwarfs with
exoplanets

e 2093 M dwarfs in CARMENCITA database (February
2014). Spectral types from MO to M9

e 128 UVES spectra of 61 stars in the range 3250-10500 A

e Aims: the spectral characterisation of the maximum
possible number of stars will be essential for CARMENES
to discover M dwarfs that are candidates to host
exoplanets



Introduction: HARPS & UVES @
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¢ High-resolution spectrographs

e HARPS (R =115,000): measurement of radial velocities.
Long term radial velocity accuracy. Cassegrain focus of
the 3.6 m telescope in La Silla

e UVES (R =40,000—-110,000): optical spectrograph. Two
arms: UV to Blue, and Visual to Red. Nasmyth B focus of
UT2 telescope in Cerro Paranal
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Analysis .‘
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e We have correlated CARMENCITA database stars with
HARPS and UVES catalogues. Classification based on
priorities (Aloha, Beta, Gamma, Delta)
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Analysis:

UVES query form
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Output preferences: html table -

Return max 200 TOWS.

All Fields Syntax Help

— Spectral Observing Programme

-

GAIAESO
PESSTO ~

Collection...

UVES_ECHELLE
GaiaESO
PESSTO -

Release version... default: latest

Run/Program ID...

eg 179.B-2003(B)

[[] phase 3 user : [l product origin : Any ~

— Target Information
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SIMBAD name v
Equatorial (FK5) ~ RA DEC RA:
000200

sexagesimal=hours,decimal=degress

: | Examinar- | No se ha seleccionado ningtin archivo.

Decimal - Display: RA pEc [l Gal 1ong [0 Gal 1at

— Observation Parameters

O

ESO-VLT-U2
Telescope... :/ESO-NTT h Instrument. ..

ECHELLE

ECHELLE ABSORPTION-CELL
MOS

SPECTRUM -
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Analysis: UVES query
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Request marked datasets I Reset

MarkAll H MarkPublic H MarkProprietary

New query H Phase3 Data Releases H Programmatic H Your Requests

-

Mark|More | HDR |  Collection | 22| SBTRES (opject|  RA | DEC |Imstroment|  DATEOBS  |EXPTIME| ~oce | B | SEEEE o
n ®\ Header | UVES_ECHELLE l 091.D-0296(A) [ G1447 [176.937447 | 0.800230 | UVES 2013-05-05T23:39:58.176 80.00 | 373.207..499.972 40970‘ 0.0030 | 2(
n Q Header | UVES_ECHELLE 1 [087.D-0069(A) | GJ447 | 176.936507 | 0.799680 | UVES 2011-06-04T01:26:26.590 80.00 | 373.206..499.975 71050 0.0015 (
n Q Header | UVES_ECHELLE 1| 087.D-0069(A) | GI447 | 176.936525 [ 0.799670 | UVES 2011-06-04T01:28:34 463 80.00 | 643.754..1025.266 | 107200 0.0019 | 44
n ®\ Header | UVES_ECHELLE 1| 087.D-0069(A) | GI447 | 176.936523 [ 0.799670 | UVES 2011-06-04T01:28:34 463 80.00 | 373.206..499.975 71050 0.0015 (
n Q Header | UVES_ECHELLE 1 [087.D-0069(A) | GJ447 | 176.936446 | 0.799690 | UVES 2011-06-04T01:19:04.223 80.00 | 643.754..1025.264 | 107200 0.0019 | 5¢
n Q Header | UVES_ECHELLE 1 [087.D-0069(A) | GJ447 || 176.936427 | 0.799690 | UVES 2011-06-04T01:16:56.350 80.00 | 373.208..499.975 71050 0.0015 (=
n @\ Header | UVES_ECHELLE 1| 087.D-0069(A) | GI447 | 176.936428 [ 0.799690 | UVES 2011-06-04T01:16:54.623 80.00 | 643.754..1025.264 | 107200 0.0019 | 5:
n ®\ Header | UVES_ECHELLE 1 [087.D-0069(A) | GJ447 | 176.936409 | 0.799700 | UVES 2011-06-04T01:14:48.480 80.00 | 373.208..499.975 71050 0.0015 (
n Q Header | UVES_ECHELLE 1 [087.D-0069(A) | GJ447 | 176.936445 | 0.799690 | UVES 2011-06-04T01:19:04.223 80.00 | 373.206..499.975 71050 0.0015 —
n @\ Header | UVES_ECHELLE 1| 087.D-0069(A) | GI447 | 176.936507 [ 0.799680 | UVES 2011-06-04T01:26:23.136 80.00 | 643.754..1025.266 | 107200 0.0019 | 4¢
n Q Header | UVES_ECHELLE 1 [087.D-0069(A) | GJ447 | 176.936409 | 0.799700 | UVES 2011-06-04T01:14:45.240 80.00 | 643.754..1025.266 | 107200 0.0019 | 5¢
n Q Header | UVES_ECHELLE 1[091.D-0296(A) | G1447 | 176.937447 | 0.800230 | UVES 2013-05-05T23:37:47.710 80.00 | 373.207..499.972 40970 0.0030 | 2!
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Analysis: UVES data request
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Southern ; o
Observatory ._ ’ E '

+E§* o g s o " s " ESO Archive Requests

& ' gt \ \ S ESO — Reaching New Heights in Astronomy.
. = P EIDN NS B ow 4

ESO Home User Portal Contact Site Map Search: _ Go!

Science User Information > ESO User Portal > ESO Archive Reguests

ESO User Portal

Héctor Martinez Rodriguez | Logout

Request #103036 by Héctor Martinez Rodriguez ¥
ESO Query PHASE3

Data Access Control

Science Archive I Select All ” Unselect All ” Download Selected |<
Archive Requests

All Requests Requested Datasets

Recent Requests

UNIX/Linux Shell script if you prefer command line download of complete request: dow

oadRequest103036script.sh

Sp AR Data entities 1-2 of 2
Opfng doced Select  Dataset File (Category) size Access NLog
Pl Pack Requests T TS
= PHASE3+403791+ADP.2013-12-06T17:59:22.247 ADP.2013-12-06T17:59:22.247 fits 2.8MB v -
Al
¥ PHASE3+403807+ADP.2013-12-06T17:59:22.167 ADP.2013-12-06T17:59:22.167 fits 2.0MB v -
Data entities 1-2 of 2 4.8MB
Auxiliary Files
Select Namespace Auxiliary File Size Access
[#] PHASE3 README_103036.txt - v
Total for 1 auxiliary files -
NGRH-1_6_7© ESO Data Flow Infrastructure Send us your




Analysis: UVES spectra "
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o 12 different channels. 128 spectra (72+7+14+35) of
61 stars (32+4+11+4). 37 spectra should be thrown
away (low S/N ratio, cosmic rays, bad quality,
primary companions)

e One-dimension spectra read thanks to IRAF

e We have measured pseudo-equivalent widths
(PEWS) of lines in absorption and emission and
rotational velocities thanks to these spectra



Analysis: UVES spectra BLU3%0
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Analysis: UVES spectra BLU437 .‘
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Analysis: UVES spectra RE 3580.‘
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Analysis: UVES spectra RED860 ‘
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Analysis: pEWSs .‘
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8 Balmer series: Ha, HB, Hy, H3, He, HE, Hn
e He D5, Na,D,&D,, Ca , H&K lines

e Positive values for absorption lines and negative
values for emission lines

« splot task, infegration with e (small vertical
movements along the lines centres)

 Final pEW values: arithmetic mean of three
measurements and standard deviation as the
statistical error



Analysis: pEWSs
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Analysis: Ha line "
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e pEW(Ha) values will help us to find both low- and
high-activity stars

e 37 values for 35 stars

e 8 values already present in CARMENCITA (“old”)



Analysis: Ha line

SPEW(Ho) [A]
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Analysis: Ha line
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®
Analysis: rotational velocities ‘
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¢ The rotation of an M dwairf is closely related to its
chromospheric activity: the faster the star rotates,
the more active it is

e Typically, M dwarfs rotational velocities are located
in the range 2-30 km/s

e Cross-correlation profiles with IRAF (£xcor) to
calculate vsini

20



Analysis: rotational velocities
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NOAO/IRAF VZ.I4EXPORT alumnos®astrolabll.fis.ucm.es Wed 10:15:42 14-Vay
Object="J22532 rot30’ Temp="J2253C rcbin’ apls=4098 aperlure=1
Star = 'synthesis G1-876" Template = "G1-876°
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Analysis: rotational velocities
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NOAO/IRAF VZ.I4EXPORT alumnos®astrolabll.fis.ucm.es Ned 10:17:21 14~May
Object="J22532 rotld0" Reference="J22512 rebin’
Star="synthesis C1-878" Temp="C1-87Y6" npls=400] aperture=|
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®
Analysis: rotational velocities ‘

carmenes

¢ We need “template” stars with low rotation with
which to compare the problem stars

e We have found low-rotation stars in our sample
taking the ones with Ha absorpftions: 7 template
stars

e Wavelengthrange: BLU437, RED564 and REDS80
channels

e Spectra broadened using the program starmod 1O

build calibration curves (FWHM vs vsini)
23
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Analysis: rotational velocities ‘

FWHM

70

60 -

50 H

40 -

30

20 -

10 -

A

0 3} 10 15 20
vs/ini [km/s]

25

30

carmenes

24



Results: pEWS vs pEW (Ha) .‘
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¢ Linear fits for all the pEW values

 The only fit that approaches to a straight line
corresponds to H line (R? = 0.8741)

e Pearson coefficients for He, Na and Ca fits are very
low, although there exists a tendency

* |n most of the cases there are few stars that get out
of the linear fits (probably caused by flares)

25



Results: pEWS vs pEW (Ha) "
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Results: pEWs vs spectral ’rypes"
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e Low-activity stars are usually the early-type ones
e High-activity stars are usually the late-type ones

 Again, we have found some stars that probably
present flares

27



Results: DEWS vs spec’rra\ types ‘
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Results: flares "
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e 8 stars that likely present flares
e Balmer decrement pEW(Ha)/pEW (Hp)

e Relatively low in the case of flares

29



Results: flares .‘
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O
Results: values of vsin i ‘
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e vsinivalues for 24 stars. 17 stars have a registered
value in CARMENCITA database

 Narrow profiles: for 8 stars, including our templates,
we have obtained vsini = 0*. Lower limit close to 2-
3 km/s

* In general, our results differ very little from the ones
of CARMENCITA. There Is a remarkable discrepancy
for one star (one of our templates)

31



Results: values of vsini
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Results: values of vsin i ‘
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Results: pEW(Ha) vs vsini .‘
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O
Conclusions ‘

carmenes

¢ 128 UVES spectra for 61 stars
e pEW(Ha) for 35 stars with 27 new values
e vsini for 24 stars with 7 new values

e We have found both low- and high-activity stars.
The first ones are interesting for CARMENES (radial
velocity profiles)

35



Preparation of the CQMENES Input Catalogue
Mining public archives for stellar parameters and
spectra of M dwarfs with master thesis students

D. Montesg, J. A. Caballerol9, F. J. Alonso-Floriano8, M. Cortés-Contrerasé, E. Gonzalez-Alvarez8, D. Hidalgo$8, G. Holgado?,
H. Martinez-Rodriguez8, ). Sanz-Forcadal® and the CARMENES Consortium®2345.67.89,1011 (http://carmenes.caha.es )
!Max-Planck-Institut fur Astronomie * “Instituto de Astrofisica de Andalucia * *Landessternwarte Konigstuhl * *Institut de Ciéncies de I'Espai * “Institut fur Astrophysik Gottingen * ®Instituto de Astrofisica

de Canarias * “Thuringer Landessternwarte Tautenburg * *Universidad Complutense de Madrid * “Hamburger Sternwarte * “Centro de Astrobiologia * *'Centro Astrondmico Hispano-Aleman — Calar
Alto Observatory

We are compiling the most comprehensive database of M dwarfs ever built, CARMENCITA, the CARMENES Cool dwarf Information and daTa Archive, which
will be the CARMENES 'input catalogue'. In addition to the science preparation with low- and high-resolution spectrographs and lucky imagers (see the other
posters at Cool Stars 18), we compile a huge pile of public data on over 2100 M dwarfs, and analyze them, mostly using virtual-observatory tools. Here we
describe four specific actions carried out by master students. They mine public archives for additional high-resolution spectroscopy (UVES, FEROS and HARPS),
multi-band photometry (FUV-NUV-u-B-g-V-r-R-i-J-H-Ks-W1-W2-W3-W4), X-ray data (ROSAT, XMM-Newton and Chandra), and periods, rotational velocities and
Ha pseudo-equivalent widths. As described, there are many interdependences between all these data.

JOC4204335 M3 OV 1 . — 20 ——

4200 4400 4600 SN0 8000

« a 1

Wavelenght [angstroens] PEWIHG) [A)

F High-resolution spectroscopy. Moartinez-Rodriguez downloaded 128 UVES
spectra of 61 CARMENCITA stars in eight channels (left panel: BLU437) and
measured pseudo-equivalent widths of Ha-n, Ca Il H&K, Na | D1&2 and He | D3.
He measured pEW(Ha) of 27 M dwarfs for the first time and studied its relation
to other lines in emission (right panel: pEW(HB) vs. pEW(Ha)). He also measured
vsini of 24 stars (7 new) and identified wrong values published in the literature.

"Photometry. Holgado compiled photometric data from GALEX, SDSS, Tycho-2,
UCAC4, CMC14, 2MASS and WISE archives for constructing cleansed spectral
energy distributions of 158 CARMENCITA stars (left panel: SED of FF And) and
studying colour-colour relations of 361 bright, late-type, single M dwarfs that
surpasses previous works. He also quantified the ultraviolet-excess emission and
identified active early M dwarfs (right panel: NUV-FUV vs. spectral type).
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‘X-ray emission. Gonzdlez-Alvarez added new X-ray count-rate and hardness-
ratio data of 188 M dwarfs to CARMENCITA. She calculated X-ray fluxes and
luminosity ratios L,/L, for 770 stars in total and investigated its variation with
spectral type (left panel) and rotational velocity (right panel). She corroborated
with a large sample that close binaries (red dots) are more active than single
stars and that X-ray saturation starts at vsini =5 km/s.

“ INsTiTUT FOR
ASTROPHYSIK F
_GOIINGEN

CQQMEeNnes

A Rotation and activity. Hidalgo ransacked dozens of publications and compiled
photometric periods for 217 CARMENCITA stars, rotational velocities for 420,
pEW(Ha)s for 1766, and membership in young moving groups for 44. He studied
the relation between spectral type, Ha activity (left panel), close multiplicity,
periods (right panel) and vsini, from where he identified three stars with
inclination angles i =79.3 to 81.6 deg: DT Vir AB, BD-21 1074 A and FF And.

Unién Europea

Fondo Europeo
de Desarrolic Regional
Una manera de hacer Europa™ WAN-PLANCR-CESELLSOHAF

Calar Alto
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http://hades.fis.ucm.es/carmencita/db.php

| [ > L747iﬂf\fttg[}t§dre;‘ﬁs.ucm.es/ﬁgarmencita/ﬁcfirtj.ghp C\ Q' Google
& [I] 2 Apple Yahoo! Google Maps YouTube Wikipedia News (576)v Popularv
exoterrae.eu | CAB Webmail = Entrada | Presentacion TFM_H - c4bdllero... | http:/ /hades.fis.ucm.es/carmenci... [ +
0
Carmencita
Public CARMENCITA
Private

Carmencita

Database

Search

Referees

Last db version
2014-04-24

Database

More data « Madrid » Ascii file « XML file

recno - | Karmn % | SS & | Name & | SpT RA_J2000 4 |DE_J2000 &% |J_mag & |vsini_kms_1 &

5 JO0051+4457 S3 GJ2 M1.0 00:05:10.78 +45:47:11.6 6.704 2786
\'

6 JO0056+458 S3 HD 38B MO.0 00:05:40.90 +45:48:37.5 6.142 53
\'

7 J0O0067-075 S1 GJ 1002 M5.5 00:06:43.26 -07:32:14.7 8.323 3>=
Vv

19 J00131+703 S3 TYC 4288-613-1 M2.0 00:13:11.55 +70:23:25.8 8.259
V'

22 J00136+806 S3 G 242-048 M1.5 00:13:38.81 +80:39:56.9 7.756 40
\

26 J00158+135 S2 GJ 12 M3.0 00:15:48.20 +13:33:21.9 8.619
\'

28 J00162+188W S1 EZ Psc M4.0 00:16:14.63 +19:51:37.6 7.875
\
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Results: pEWS vs pEW (Ha) "
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Results: pEWS vs pEW (Ha) "
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Results: pEWSs vs pEW (Ha)

PEW(Hel D) [A]
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Results: pEWSs vs pEW (Ha)
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Results: pEWS vs pEW (Ha) .‘
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Results: pEWSs vs pEW (Ha)
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Results: pEWS vs pEW (Ha) .‘
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Results: pEWS vs pEW (Ha) .‘
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Results: pEWS vs pEW (Ha) .‘
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Results: pEWs vs spectral ’rypes.‘

50 aQrMmenes
e | ' | ' | ' |
1,5 - % i
=<
Aa° 1,0 |
[
Lz {
: S
.
Q .05 * Ai—l _
——
e
R
.
0,0 -
| | ' | |
0 2 4 6 8

SpT 59



Results: DEWS vs spec’rra\ types ‘

carMmenes
I ' I ' I | I
25 _ | _
-20 —&— -
= +
— -15 - T —
i i %—4 - 4 i
_1
ui 10 4 % .
5 _ + _
e ——
e I!_!| - o—e | ——
0 - _
| ' | T | |
0 2 4 6 8 10
SpT

53



Results: pEWs vs spectral ’rypes"
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Results: pEWs vs spectral ’rypes.‘
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Results: pEWs vs spectral ’rypes.‘
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