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1. The Project and the Target
Our project aims detailed investigations of main-sequence 
g-mode pulsators by collecting and analysing time series of 
photometric and high-resolution spectroscopic measurements 
to get an observational hint on mode-selection mechanisms in 
these objects.

HD 25558 is an SPB star, discovered by Waelkens et al. (1998). 
It is a multiperiodic pulsator, but the light variations are domi-
nated by one frequency of 0.653 d-1 (Waelkens et al. 1998, 
Mathias et al. 2001, De Cat et al. 2007).

Left : chi-square map of ThE temPERratuRe dIFfeRENce AND luminoSIty ratio by modElLinG EW ratIoS of 
21 spectral lines;  MiDdLE And rIGHt : EvoluTIOnaRY trACKs (doTted), THE ZAMS (DAshed), the isoCHROne 
croSsInG the MeAn parAmeTERS (48 Myr, red), and the LoCAtION of The tWO comPONenTS on this IsochrONE.

4. Physical parameters
Mean (luminosity weighted) Teff, log g and log L values were determined for the system from Geneva photometry. Relative values 
of the two components were calculated by modelling their equivalent width (EW) ratios in 21 selected metallic lines in a good-
quality time-averaged spectrogram from 2010. Both components lie within the SPB instability strip.  Our spectropolarimetric 
measurements indicate the presence of a magnetic field in the secondary, but not in the primary component.

6. Mode identification
Photometric mode identification (ℓ): multicolour 
amplitude ratios and phase differences based on the 8-season 
Strömgren (uvby) photometry from Fairborn Observatory.

Spectroscopic mode identification (ℓ, m): Fourier 
parameter fit (FPF) of the line-profile variations determined 
with the PbP method using famias (Zima 2008). This method 
also yields the inclination and v sin i of the star.

Both components show line-profile variations consistent with 
g-mode pulsations. We are able to attribute each of the 11 
frequencies to one of the components, based on the morpho-
logy (axis of symmetry) of their Fourier-parameter profiles.

FoURier-PARameTER proFILes OF thE IDenTIFiEd freQUEncies IN The 2010 spectroSCOPc DATA. Mode-identIFicaTION 
resULTS are ALSO indICATED in the PanEls. MidDlE row : ZerO-Point pROfiLES (IDEnticAl for EAch FrequENcY). 

UppEr 2 Rows : AmPLitudE and PHasE pRofIleS oF THe PRimary. BoTtOM 2 roWS : the SAME foR THE seCONDaRy.
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Most important mode-identification results:
⚫ The results are indicated in the large figure below.
⚫ The dominant mode (f1

P) is identified as  (ℓ, m) = (1, -1).
⚫ There are three (ℓ, m) = (2, -2) modes excited in the 

secondary: f2
S, f3

S and f4
S.

⚫ The primary is a relatively slow rotator: 
i 

P = 60°, (v sin i)P = 21.5 km/s, P P
rot ~ 6 d.

⚫ The secondary is a fast rotator: 
i 

S = 20°, (v sin i)S = 35 km/s, P S
rot ~ 1.2  d.

Two examplE FitS 
of SpECTRosCOpic 
mode Identification 
using the fPF 
METHOD. ToP : thE 
DomINAnT frequen-
cy (pRIMarY). 
BOTtoM : a sucC-
EsSfulLy identIFieD 
(2, -2) ModE OF the 
SECOnDaRY. Four 
DIFfeREnT fiTting 
MetHOdS weRE 
used: AP/zap : 
only the AMPLi-
TUde and PhaSE 
proFILEs, or also 
thE zero-POInt 
ProFIle waS fitted. 
F/h : the fuLl 
pROFIle or Only 
one half (which Is 
unAFfecteD by the 
coMPAnIOn) was 
FITted.

3. Binarity
Season-by-season variations in the time-averaged cross-corr-
elated line profiles show binarity and indicate a long (>6 yr) 
orbital period.
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Season-by-SEASON Line-PrOfiLE variations due to binaRItY

An examplE of anALYsing ANd fITting THE MOST light curve.

5. Frequency analysis
Fourier analysis of the light curves and of the moments of the 
cross-correlated line profiles, and pixel-by-pixel (PbP) Fourier 
analysis of the line-profile variations revealed 11 independent 
frequencies and a harmonic of the dominant frequency. 

O-C DIAgram of the dominant fREQuencY of hD25558. THE 
VARIatiONS can BE EXPLAIned wiTH the LIGhT DELayS caUSed by the 
orbital motioN. ThE inTERvALS of tHe SPEctRosCOpic observaTIOnS 

are markEd with grAY BaNDs.

O-C analysis of the dominant frequency in the photomet-
ric data indicates an orbital period of ~9 yr. The dominant 
frequency originates from the primary component.

Time AND GEOGRAPhIC DISTRIBUTION oF THE OBSERVATIONS ON HD 25558
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2. Observations
We analysed ~2000 high-resolution spectroscopic obser-
vations, obtained during 5 seasons with 13 instruments. Most 
of the data (~1750 spectra) were obtained in the 2010 season. 
Ground-based and space photometry (MOST ) were also used.
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