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Our Hubbe Treasury projed to olserve Eta Carinaeinvolves aweb of motives and
applicaions. Though pimarily focused ona mysterious gedroscopic event expeded to
occur in mid-2003 the data ae dso useful independent of the event and will become
resources for severa branches of stellar and rebular astrophysics. Moreover, the emisson
line spedrum will provide reference measures of instrumental charaderistics pertinent to
other archived data from the SpaceTelescope Imaging Spedrograph (STIS). In severd
respeds, thisisthe most intensive spectroscopic project yet attempted with the HST.

We ae ‘pushing the envelope’ for both spatial and spedral resolution ona anplex target.
The resulting data will be widely useful and impressve in vdume.

A combination d circumstances has made Eta Car one of Huble' s most scientificdly
productive targets ever since 1991 It isthe most luminous evolved star that can be eaily
observed. It has ahistory of titanic outbursts and exhibits an extraordinarily densewind. In
addition to the star, Eta Car has a surroundng ‘Homunculus' nebula of g eded materid, in
which a STIS dlit spedrogram finds at least five distinct types of emisson-line spedra—
threeof them unlike any ather known oljed! Becauseit is atialy complex, spedraly
complex, and kright enoughto oltain excdlent data rapidly, the Homunculus has famously
demonstrated Hublbl€' s cgpabiliti es.* Our Hubbe Treasury observations with STIS will
use @ou 30 gating-tilt combinations to cover the entire CCD wavelength range, from 170
to 1000 m, severa times. The Eta Car spedrum is © rich that we dare nat omit any
wavelength region.

Many of the problems associated with Eta Car are unsolved at a surprisingly basic level,
including urfamiliar aspeds of stellar structure, stellar winds, diff use gas dynamics, dust
formation and destruction, and exotic nebular excitation processes. For thisreason, each
data set on Eta Car, imaging a spedroscopic, has applicaionto avariety of topics.

Recantly, the discovery of apuzzing seaular variation added another dimension to Eta
Car’sroster of enigmatic charaderistics. In 1996Augusto Damineli recognized that certain
brief spedroscopic eisodes, occasiondly reported in the past, reaurred at 5.5-yea
intervals. He predicted that the next episode would occur nea the end o 1997 Alerted X-
ray astronamers monitored atremulousrise in the hard X-ray flux from Eta Car, which
then crashed to nea zero in mid-November of 1997 Whil e groundbased spedroscopy
showed complex changes in the following weeks, we weren't ableto oltain STIS
observations urtil the first day of 1998 Thus began the projea to explore the entire 5.5
yea period, which has obtained STIS observations in ead subsequent yea.

So far there is no satisfying explanation for Eta Car’s 5.5-yea cycle, athoughit may be
regulated, somehow, by a companion star with that orbital period. Our spatially resolved



observations of the next event, in mid-2003 shoud asgst interpretations—and, we hope,
discover the caise—by oltaining urnique information onthe physicd state of Eta Car and
itsgeda We plan to make repeaed STIS observations from April to August 2003 We
will suppgement these observations with WFPC2 and ACS imaging and additional STIS
spedroscopy lkefore and after the event.

These observations will probably be thelast comprehensive spectroscopy of
an Eta Car event for along time, sincethe HST’ s high spatial resolution and
utraviolet cgpabiliti esare required. The survival of the HST/STIS long-dlit
cgpability until the next event in late 2008is uncertain -- even urlikely -- and no
aher instrument with the required capabiliti esis even onthe horizon. The 2003
STIS datamay till be unique twenty yeas from now.

Our core data product will be aseries of procesd STIS spedrograms covering the UV -to-
nea-IR wavelength range with a spatial extent of at least 10 arcsec. Eadh combined
spedral image will be arougHy 30,000 x 500FI TS file. In addition to the new
observations, we plan to include the data obtained onabou 10 accasions from 1998
through 2002 Eadh gant spedrogram will i nclude anumber of useful componrents,
including the stellar wind, several distinct types of very rich, highly nonroutine anisson
line spedra, and the spedrum of the star refleced by dust in the Homunculus, which ‘ sees
thisnonsphericd star from arange of diredions. We exped that the radiatively excited
emisson lineswill be useful for diverse reseach topics, e.g. the UV spedra of quasars or
AGN's.

Experienced STIS users will appredate how challenging ou data processng task will be.
Largely motivated by ou ealier observations of Eta Car, the STIS instrument team has
improved some of the procedures, such as distortion corredion, to enable high spatial
resolution. They have dso improved the wavelength cdibrations by using EtaCar’s
gieda, which exhibit more than 2,000identified, narrow emisgon lines. More recently,
some of us preparing for the Treasury Projed have been developing much-neeled
improvements in re-binning and interpolating pxels. Thus our data products have
arealy begunto improve the processng d STIS dataon aher objeds, and the Treasury
Program archives will be aunique resource oncerning the instrument itself.

In additionto the ‘core’ data products, we plan to provide supdementary STIS
observations, including CCD datain limited wavelength intervals, MAMA (Multi-Anode
Microchannel Array) edhelle datain the UV, and rew WFPC2 and ACS images.

Reagnzing that future users of our data sets will want pradicd results with minimal fuss
we plan to make them as user-friendly as possble. We hope to provide cnwvenient todls
for viewing and extrading and an appropriate meta-database.

*For information and references seDavidson, K., 200Q in "Cosmic Explosions,” AlIP Conf. 522,
ed. by S. Holt & W. Zhang, p. 421, and many papersin "Eta Carinae ad Other Mysterious Stars,"
ASPConf. 242 ed. by T.R. Gull et a., 2001.



