
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4651 Konkoly ObservatoryBudapest11 November 1998HU ISSN 0374 { 0676VARIABLE RESIDUAL ABSORPTION SPECTRA OF AB AURIGAET. KAWABATA1, T. KOGURE1, M. FUJII2, K. AYANI1, M. SUZUKI31 Bisei Astronomical Observatory, 1723-70 Ohkura, Bisei, Okayama 714-1411, Japan,e-mail: kawabata@bao.go.jp, kogure@bao.go.jp, ayani@bao.go.jp2 Fujii-Bisei Observatory, 4500 Kurosaki, Tamashima, Okayama 713-8126, Japan, e-mail: aikow@po.harenet.ne.jp3 Kanazawa Institute of Technology, 7-1 Ohgigaoka, Nono-ichi, Kanazawa, Ishikawa 921-8501, Japane-mail: suzuki@neptune.kanazawa-it.ac.jpAB Aur (spectral type A0e, V = 7m) is the brightest Herbig Ae star of the northernhemisphere, and is often considered as the prototype of the pre-main sequence objects ofintermediate mass (2{5M�). This type of stars shows conspicuous signs of extended chro-mosphere accompanied by intense activity and strong stellar winds. On VSNET mailinglist Poyner (1997) reported that AB Aur suddenly faded by one magnitude in Dec. 2, 1997.One of the authors, Fujii observed AB Aur with his low-dispersion spectrograph attachedto 28-cm Schmidt-Cassegrain telescope at Fujii Bisei Observatory several times beforeand after the sudden fading. His spectra showed that the emission lines near HeI5876�Aand NaD were drastically variable. In order to investigate the spectral variation in detail,we carried out spectroscopic observations with the grating spectrograph attached to the1.01-m telescope (F/12) of Bisei Astronomical Observatory, Okayama, Japan.The variability of the HeI 5876�A emission line had been reported by many authors (e.g.Catala et al. 1993, B�ohm et al. 1996), among which the MUSICOS 1992 campaign was themost extensive one. The four telescopes joined the campaign monitored the evolution ofHeI emission line at a spectral resolution of 30000 for about 4 days. Since the HeI pro�lesshowed rapid and remarkable variation with the period of � 32 hours, B�ohm et al. (1996)selected several pro�les which appeared most frequently in their campaign, and regardedtheir average as \basic"-pro�le. The \basic"-pro�le is a very broad emission which has anequivalent width of �750 m�Aand a FWHM of 350 km/sec. The residual spectra which wasproduced by subtracting \basic"-pro�le from all spectra showed an almost 
at, deep broadsymmetric absorption or a combination of emission and absorption. They considered thatthe HeI emission generated from extended chromosphere of AB Aur and the variable HeIline is composed of two components, one is the \basic"-component and another is therotationally modulated absorption component caused by azimuthal structures of stellarsurface.We observed HeI 5876�A emission line of AB Aur on ten nights between Jan. 5 andFeb. 17 in 1998. A series of HeI spectra was obtained with linear dispersion of 13 �A/mmand resolution of 10000. The detectors used were the liquid-nitrogen-cooled CCD cameraAstrocam 4200 series with UV-coated 1024 � 256 pixels EEV CCD before Jan. 29 andthereafter the Electronic-cooled CCD camera ST-6 (SBIG) with TC241 375 � 242 pixelsCCD. The exposure time of all observations was 10 min. Before and after each exposure we



2 IBVS 4651obtained comparison Fe-Ne frames for the wavelength calibration. To reduce and analyzeour observations, NOAO IRAF (Image Reduction and Analysis Facility) software wasused. The raw spectrum images were bias-subtracted and 
at-�elded, then stellar spectrawere extracted from spectrum images. All spectra were normalized by continuum 
ux.The radial velocity was corrected to heliocentric radial velocity. The standard deviationof radial velocities of NaD1D2 interstellar absorption lines is 5 km/sec.The HeI 5876�A emission line of AB Aur is generally variable, showing complicatedpro�le which consists of very broad single emission, blue-shifted single emission, or acombination of blue-shifted emission and red-shifted absorption. We have analyzed thepro�le variation with the following method. The \basic"-pro�le is de�ned as an average ofpro�les which not only frequently appeared but also had the smallest equivalent width (i.e.integrated intensity of HeI emission is maximum), because we assume that the variabilityof pro�les is caused by an absorption component. Then, we select three spectra (Feb. 511:31UT, Feb. 5 11:57UT and Feb. 5 12:23UT) which have the smallest equivalent widthin our observations, and we have regarded its average as our \basic"-pro�le.
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Figure 1. The \basic"-pro�les of HeI which is an averaged pro�le of the three spectra with maximumemission feature in our observations.Fig. 1 indicates our \basic"-pro�le which has a symmetric and slightly blue-shiftedbroad emission, i.e. the equivalent width, FWHM and the centroid-position are �925 m�A,330 km/sec and �7 km/sec, respectively. If we admit the heliocentric radial velocity of ABAur is +21� 10 km/sec (Finkenzeller, 1983), this pro�le suggests that the chromosphereis expanding. By the reason that the chromosphere is hotter than the photosphere, theemission line does not show the P-Cygni pro�le. Fig. 2 shows residual pro�les which wereproduced by subtraction of the \basic"-pro�le from all spectra. It is apparent that theresidual pro�les appear as a sequence of single absorption component slightly redwardshifted.



IBVS 4651 3Fig. 3 shows the relation between the equivalent width and the central velocity ofresidual absorption pro�les except for the almost 
at spectra from Feb. 5 10:15UT to14:05UT. The central velocity is measured by gaussian-�tting. It obviously shows that thecentral velocity of residual absorption widely spreads from �60 km/sec up to 100 km/sec,and the absorption intensity reveals some dependence on the central velocity, taking amaximum intensity at around 30 km/sec. This behavior may be explained by somelongitude-dependent structure of cold absorbing material appeared in the outer part ofthe stable expanding chromosphere of ABAur. For further investigation of the structure ofabsorbing material, monitoring observation of the HeI emission line with enough coverageof period is desirable.
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Figure 2. The residual pro�les from Jan. 5 to Feb. 17 in 1998 were produced by subtracting the\basic"-pro�le from all spectra. The start in time of exposure is shown in UT. The vertical dash-linerepresents the rest wavelength.
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Figure 3. The relation between the equivalent width and the central velocity of residual absorptionpro�les is shown. The unit of equivalent width is de�ned by the \basic"-pro�le continuum level in Fig. 1.References:B�ohm, T., Catala, C., Carter, B., Baudrand, J., Butler, J., Collier-Cameron, A., Czarny,J., Donati, J.-F., Foing, B.H., Ghosh, K.K., Houdebine, E., Huang, L., Jiang, S.,Hao, J., Ne�, J., Rees, D., Semel, M., Simon, T., Talavera, A., Welty, A., Zhai, D.,Zhao, F., 1996, A&AS, 120, 431Catala, C., B�ohm, T., Donati, J.-F., Semel, M., 1993, A&A, 278, 187Finkenzeller, U., 1983, A&A, 124, 157Poyner, G., 1997, vsnet-obs 8789 (available onhttp://www.kusastro.kyoto-u.ac.jp/vsnet/Mail/obs8000/msg00789.html)


