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Telescopes

v Telescope Bernard Lyot, Pic du Midi, France
v' Canada - France - Hawaii - Telescope

Telescop | Diameter | Instrument | Resolutio | Wavelength
e n
TBL 2 m NARVAL 65 000 370 = 1050
nm
CFHT 3.6m ESPaDONS 65 000 370 + 1050

e e e e
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LSD Technique

Donati et al. 1997

v Consist of averaging thousand of absorption lines from one spectrum
v All selected lines of the intensity spectrum have the same profile

v Improves S/N ratio

v' Obtains the average photospheric profiles of Stokes | and V

v Detects weak magnetic signatures which would not be visible in
individual lines

LS deconvolved Zeeman signature (12720 lines used)

2004V,

Y

Velocity (km/s)
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Zeeman - Doppler Imaging
(ZDl)

v' tomographic technique

v" modeling sets of rotationally
modulated circularly polarized profiles
(Stokes V) of the spectral lines

v' surface magnetic field is projected
onto a spherical harmonics frame

v" magnetic field is resolved into poloidal
and toroidal components

Donati et al. 2006

v' Stokes | profiles have a Gaussian Semel 1989
shape | | Donati & Brown 1997
v" Synthetic Stokes | and V profiles are Donati et al 2003
computed and compared to the Donati et al 2006

observed profiles
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Parameters for 3 Ceti

v' Rotational period @
Petit et al 2002
maximum entropy principles
vV sini = 3

synthethic ZDI Stokes V profiles
v" Inclination angle i = 40° - 80°

90 - The Best Magnetic Model 2> maximum entropy
method (Donati 2001, Morin et al 2008)

Second Bcool meeting, October 2012, Gottingen



ks

v' June 2010 -
December 2010

0.000

o.c01
o.c0=2
o.003

o.coa

v June 2011 -
January 2012

o.0o0s
o.c06

0.007

v dipolar
configuration

dominating
poloidal
component -

98% of the
reconsructed N
magnetic energy

B Ceti - Magnetic Maps

LI S, B

st

LRI B I B A

0.837
o.sa6
o.262
o.966
1003
1048
1.056
_ 1,102
1.is1
1258
129
1.332
1.369
1379
1384
1.384a
- 1.ao01
1.506
1522
1.5a5
_ 1.54a9
- 1571
1578
1.e08
1645
1653

S0

o.s14a

o.s>s

o.602

o625

0.631

0.963

1129

1207

- 1.257

1.30s8

1455

1.515
e~
=

=0

EXe) [=] EXe) =0 =0
Radial velocity (kmmJ/s)

[atitude (deg) [atitude (deg)

latitude (deg)

latitude (deq) [atitude (deg)

[atitude (deg)

L 1| 1l LU Ll
T T

s0
o
—50
0.0 0.2 0.4 0.6 0.8
so | y
ok 4
—50 azimuthal]
0.0 0.2 0.4 0.6 0.8
so | i
ok 4
50| meridional |
0.0 0.2 0.4 0.6 0.8
rot. phase
| | 1 | | 1l | Il
;
so | :
oL N
—50 radial
0.0 0.2 0.4 0.6 0.8
so | i
ok 4
—50 azimuthal]
0.0 0.2 0.4 0.6 0.8
so | y
U |- -
50 | meridional |
0.0 0.2 0.4 0.6 0.8

rot. phase

Second Bcool meeting, October 2012, Gottingen

ORON

NORO kg NORO e NORO
OhmN

[ ]| OOENW | ||| |OOEENW ||| | | OOHENW

WNEHO
QRN

ORON

NORO ynRRg  NORO (g NORO
QRN

[ 1] QORENW | ||| ]|OORENW | ||| | COFENW

WNER0
QRN




B Ceti - Magnetic Maps
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2010 2.2 12.1 97.7 79.3 79.3

2011 -
2012

2.4 9.8 98.5 94.0 89.1

[atitude (deg)
latitude (deg)

[atitude (deg)
latitude (deg)

azimutha

0.8

NORO yuHrg  NORO oo NORO

meridional

| e mm————
[ 111 ]O0HENW | ||| |OOHENW | ||| | OOHENW

[atitude (deg)
latitude (deg)

meridional %

0.2 0.4 0.6 0.8 L L 0.4 0.6 0.8
rot. phase rot. phase

WNEHG
OhoN

Second Bcool meeting, October 2012, Gottingen



B Ceti - tracers of activity

Surfaced-averaged
longitudinal
magnetic fi

0.1 +820G Call IR :
0.13 +
Call K : 0.17
0.17 = 0.23
s REEARS . ; RV :
Ha: s P | Bl 1324 -
0.22 ) ) km/s

HJD (2455000 +) HJD (2455000 +)
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B Ceti - mass, evolutionary
status, surface abundances

C. Charbonnel & T. Decressin

v R =17.98 Rsun
(15-17)
v'"M = 3.5 Msun
(2.8 - 3.2)
Lagarde et al. 2012

Table 2: Theoretical predictions for surface Li abundance
and carbon isotopic ratio at the effective temperature of |4
3 Ceti on the first ascent of the red g '

the ('_‘.]_1_111'11'_} in the 3.5 M 3 standard and 1.].1'(11':111_ models for 7000 6000 ) 5000 4000
two initial rotation velocities {: 1[] 11141 1—1[] 1'111&_1 T}lf"‘-‘t.:"
1111111} ers h ave to be comp

v’ B-type main-
sequence progenitor
N(Li)

clump F. { ﬂl1 1mp

1.27 67 v clump

1.12 61
0.007 38
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B Ceti - Rossby Number

C. Charbonnel & T.
Decressin

v Def: Ro - the ratio between the rotational period Prot and the
convective turnover time T,

Ro = Prot/t.=1.26
Prot = 217 d

T.=172d (Hp/2 above the base of the convective
envelope)

v Mean magnetic field of the main-sequence progenitor:
B (MS) =B[R/R (MS)]?2 (Stepien 1993)
(MS) = 2.01 Rsun
17.98 Rsun
12.1Gand 9.8 G
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Conclusions

v Two magnetic maps of the surface magnetic field topology

v ZDI analysis : dipolar configuration with a dipole strength 12.1 G
and 9.8 G for the two maps, respectively

v The large-scale magnetic field is mainly axisymmetric

v The behavior of the line activity indicators Ha, Call K, Call IR
and the RV correlates rather well with the behavior of the
longitudinal magnetic field Bl - dipole topology

v Clump position on the HRD

v Ro =1.26
v B(MS) =784 - 968 G (Auriere et al. 2007)

- Ap star descendant
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