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� Car RECOVERING FROM THE 2003.5 SPECTROSCOPIC EVENT
GROH, J. H.; DAMINELI, A.Instituto de Astronomia, Geof��sia e Ciênias Atmosf�erias, Universidade de S~ao Paulo, S~ao Paulo, Brazil
The Luminous Blue Variable star Eta Carinae su�ers spetrosopi events every 5.5 yrharaterized by the fading of the high exitation lines of [Ar III℄, [Fe III℄, [Ne III℄, [N II℄and [S III℄ (Damineli, 1996). The last of suh events ourred around the end of June2003 (Abraham et al., 2003). The line of highest exitation energy [Ne III℄ �3868 vanishedon June 23th, followed by the others of dereasing energy. The narrow omponent of HeI�6678 vanished on June 29th, whih implies a period of 2025 days, when omparingpresent data with previous observations. We adopt that date as the zero phase of yle11, in order that yle 10 started in Deember 1997 and yle 9 in June 1992. The ingressin the phase of totality for all lines ourred within days of the X-ray minimum (Cororan,2003).As noted in previous spetrosopi events, di�erent lines should reover from the min-imum in di�erent times, following a reverse sequene of exitation energy as during fad-ing. Unfortunately, the star ould not be observed from the ground through Otober-November, when the lower exitation lines like [N II℄ and [Fe III℄ were expeted to bereovering. We sueeded to take spetra at the Observat�orio Pio dos Dias (LNA/Brazil)on 2003 Deember 12{14, orresponding to phase 0.08. We used the 1.6m telesope andCoud�e fous to ahieve spetral resolution of 0.6 �A and spetral overage from 3800 �Ato 11000 �A with S/N > 100 in the stellar ontinuum. Suh observations proved to beruial, sine all the lines that have faded are showing up again, exept for [Ne III℄ �3868.The line [Ar III℄ �7135 is faint but de�nitively present, as an be seen in the left panel ofFigure 1. This �gure displays the present spetrum and another taken on August 15th,when the spetrosopi event was near the mid phase.In the Deember spetrum, the narrow omponents of He I lines start to rise again, andthe broad omponents are muh stronger than those in August. The lines [S III℄ �6312and [Fe III℄ ��4658{4701 are mildly intense as ompared to [N II℄ �5755 that is almosthalf way of full reovery. HeI �10830 is muh stronger than in the minimum. Anotherremarkable feature of our data is that [Ne III℄ remains absent from the spetrum along thelast 22 weeks, almost twie the duration of totality in X-rays (Cororan, 2003). [Ne III℄ isexpeted to reappear in the next weeks, indiating that the time delay between di�erentlines to egress from the event is spread over a time interval of one month. These timedelays ould be related with the reombination times and the progress of the ionizationfront in the irumstellar envelope.
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Figure 1. Left panel: He I, [Ar III℄ and [Fe II℄ lines near the enter of the 2003.5 spetrosopi event(August 15th) and on Deember 12th, when it was ending. Right panel: omparison between lineintensities in three subsequent yles, around the same phase. We adopted the P = 2025 days andT0 = 2452820 (June 29, 2003) as the starting point of yle 11.
We have notied previously that the spetrum is evolving seularly, in the sense thatthe high and intermediate exitation lines are beoming fainter and fainter from yle toyle (Damineli et al., 1999). In the right panel of Figure 1 we ompare the lines of [Ni II℄�6666 and HeI �6678 around phase 0.08 in the last three yles. It an be seen that theseular fading is ontinuing, but the step between the previous (10) and present yle (11)was smaller than from yle 9 to 10. It is seen also that the P Cygni pro�le in He I�6678is deeper than previously. Other lines of He I and Si II show the same trend. Sine theradial veloities of these P Cygni omponents are not hanging, it seems that the stellarwind is beoming optially thiker.
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