
Radial and Nonradial Pulsations as Probes of Stellar PhysisASP Conferene Series, Vol. ???, 2002C. Aerts, T. R. Bedding, & J. Christensen-Dalsgaard, edsDetailed Line-Pro�le Modeling of B Stars with ChemialInhomogeneities1M. Briquet, R. SuaireInstitut d'Astrophysique et G�eophysique, Universit�e de Li�ege, BelgiumC. Aerts, P. De CatInstituut voor Sterrenkunde, Katholieke Universiteit Leuven, BelgiumAbstrat. We report monoperiodi variability for the four B-type starsHD 131120, HD 105382, HD 138769 and HD 55522, whih we explainby rotational modulation rather than by pulsation. Consequently thesevariables are removed from the list of andidate Slowly Pulsating B stars.1. IntrodutionIn the ourse of 1996 the group studying variable stars in the K.U.Leuvenstarted a long-term photometri and spetrosopi monitoring for 25 seletedstars, whih were lassi�ed as andidate Slowly Pulsating B stars (SPBs) fromHipparos photometry (De Cat, these proeedings; Mathias et al., these pro-eedings). In the seleted sample, four stars are distinguishable from the otheron�rmed SPBs: HD 131120, HD 105382, HD 138769 and HD 55522. We herepresent the results of our modeling e�orts for the data on these stars.The paper is organised as follows. In Set. 2, we desribe the observationsand we give the outome of the period analysis. In Set. 3, we look at the �rstthree moments of line pro�les for both a silion line and a helium line and werejet the pulsation model. In Set. 4, we ompare the line-pro�le variations witha rotational modulation model. Finally, our future plans are given in Set. 5.2. Data and period analysisWe have three data sets at our disposal: Hipparos photometry, multiolourGeneva photometry and high-resolution spetrosopi data. The spetral do-main was [4115,4135℄ �A in order to get the SiII-doublet with lines at �� 4128; 4130�A, so that we also have the He 4121 �A line. For a omplete desription of theobservations and data redutions we refer to De Cat (2001).The photometry and spetrosopy lead to the same period, whih is 1.569days for HD 131120, 1.295 days for HD 105382, 2.089 days for HD 138769 and1Based on observations obtained with the Swiss photometri telesope and ESO's CAT/CEStelesope, both situated at La Silla, Chile 1



2 Briquet et al.2.769 days for HD 55522. Suh periods are expeted for SPBs. However, thefour stars appear to be monoperiodi while we found that the other SPBs of thesample are multiperiodi (De Cat, 2001).3. The line pro�les and their momentsWe alulated the �rst three observed moments of a line pro�le hv1i, hv2i andhv3i (see Aerts et al. 1992). Phase diagrams for these moments of both theSi and He lines are shown in Fig. 1 for HD 131120. The �rst moment is not asine and varies with the frequeny f but also with the frequeny 2f , whih doesnot orrespond to a linear monoperiodi pulsation model. Moreover, the �rstmoments omputed from the silion line and from the helium line do not havethe same shape and are not even in phase. We onlude that the behaviour ofthe moments of this star is not ompatible with that of a pulsating star. Wealso omputed the moment of order zero, whih is the equivalent width of theline (see Fig. 1). The relative equivalent width variation of the silion line isabout 10%. This is a large value ompared to the ones of other SPBs of thesample (De Cat, 2001), whih annot be reprodued by pulsation (De Ridder etal., these proeedings). The behaviour of the moments of the three other starsis very similar to the one of HD 131120, so that a pulsation model is exludedfor the four stars.4. Rotational modulationIn order to explain the observed variations, we onsidered a rotational modula-tion model. We omputed the line-pro�le variations of a spotted star by usingof a ode kindly put at our disposal by Dr. Luis Balona. We show here the out-ome for HD 131120. In order to reprodue the frequeny f and its harmoni 2ffound in the moments, we onsider two spots of the same element whih have alongitude di�erene of 180Æ and we onsider that the ux in the �rst spot di�ersfrom the ux in the seond spot. We also tested the ase for whih the radius ofthe �rst spot di�ers from the radius of the seond spot. We tested a large gridof the values of the parameters and we hose the model for whih the theoretialmoments of spetra best �t the observed moments.The omparison between the best spot model and the observed momentsis shown in Fig. 1. In Fig. 2 we show the omparison between the observed linepro�les and the theoretial ones. For the values of the parameters, we refer toBriquet et al. (2001). We found a model for whih the silion is overabundantin the spots and helium is underabundant in the spots ompared to the rest ofthe surfae. A model with surfae inhomogenities is a good explanation for theline-pro�le variations of the star. The outome for the three other stars will beshown in a forthoming paper.In the literature, it appears that HD 131120 is a helium-weak Si star. Wealso found that HD 138769 is a Bp star. The two others are not known asbeing speial. However, the equivalent widths of their silion line are largerthan expeted for their e�etive temperature ompared to other SPBs.
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Figure 1. Phase diagrams of the �rst three moments (expressed inkm s�1, (km s�1)2 and (km s�1)3 respetively) and of the equivalentwidth (expressed in �A) for both the He 4121 �A line (left) and the Si4128 �A line (right) for HD 131120. We show the observed values (dots)and those orresponding to the best spot model (solid line).
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Figure 2. Observed line pro�les (dots) of HD 131120 for the He 4121�A line (left) and for the Si II 4128 �A line (right) averaged over phasebins of 0.05, best spot model with two spots (solid line).5. Future workWe plan to searh for a physial explanation of the presene of suh surfaehemial inhomogeneities, by �rst performing Doppler Imaging on our spetralline variations.ReferenesAerts, C., De Pauw, M., Waelkens, C., 1992, A&A, 266, 294Briquet, M., De Cat, P., Aerts, C., Suaire, R., 2001, A&A, in pressDe Cat, P., 2001, PhD Thesis, Katholieke Universiteit Leuven, BelgiumDisussionR. Townsend : Do you intend to take more spetra ? Beause at the moment,your interpretation of silion overabundane is based on only one silion pro�leand one helium pro�le.M. Briquet : The stars are urrently observed with an Ehelle spetrograph.


