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Brief Description of the Project

The objective of this project was to use the ROSAT HRI to study the re-

cently discovered optical Balmer-dominated filaments in the young SNR R-

CW86. The observations provide complete high-resolution X-ray coverage of

the shell of the SNR. These X-ray observations are combined with new opti-

cal observations (both imaging and spectroscopic), and new high resolution

radio observations to provide a better overall understanding of the state of

the remnant (Sedov or reverse shock), its history (as the possible SNR of SN

185 AD), and the physics of non-radiative shocks.

Progress to date

The ROSAT HRI observations have been received and combined with the

two older HRI pointings from AO5 to make a complete high-resolution X-ray

mosaic of RCW 86. Comparison with our deep optical image shows excellent

correlation between optical and X-ray filaments. We presented a preliminary

analysis of the optical images combined with ROSAT PSPC and HRI data

at the January 1998 AAS meeting (1997, BAAS, 191, 4001) - see abstract
below.

We have also obtained most of the new supporting radio and optical data.

Through collaboration with a group led by John Dickel, we have obtained a

high-resolution radio mosaic of RCW 86, which will allow us to perform a

detailed X-ray/radio comparison on a filament by filament basis. Preliminary

comparisons show that the there is little spatial correlation between the radio

and X-ray filaments. This result in the radio is contrary to what we find in

the optical. Detailed analysis, led by Dickel, is now underway.

At optical wavelengths, we have undertaken an extensive spectroscopic

study of the filaments to determine the physical conditions at the shock it-

self. These observations consist of moderate resolution spectroscopy, covering



from Hot t.oH.dto measurethe widths of tile broad-componentof theseemis-
sion lines, and high resolution Echelleobservationsto measuretile widths of
the narrow componentof the emissionfrom thesenon-radiative shocks.The
broad componentwidths canprovide information about the shockvelocities
and geometries,while the narrow componentwidth provides information on
tile presenceof shockpre-cursors.

Our optical spectroscopywasdelayed for a year by bad weather, but
during June 1999weobtaineda reasonablygoodset of spectroscopicdata all
along the remnant's periphery. Thesedata are being reducedby a graduate
student (Parviz Ghavamian,Rice University) who plans to model the shock
front basedprimarily on the optical data. His modeling will be combined
with the spatial and spectral information in the X-ray (from both our HRI
and PSPC data sets) to better understand the physical conditions both in
front of and behind

In summary,wehavemadeprogressanalyzingthe X-ray data wehavein
hand, wehavepresentedthe results in preliminary form, and weare working
on combining the optical, radio, and X-ray datasets to develop a detailed
understandingof the SNR RCW 86 and the mixture of radiative and non-
radiative shockswhich define its shell.

Publications

* 1997 BAAS, 191, 4001

,4 Detailed Optical/X-ray Comparison of SNR RCW 86

R. C. Smith (Univ. of Michigan/CTIO), K. S. Long (STScI)

We present a detailed optical/X-ray comparison of the filaments of the

Galactic SNR RCW 86 (also known as G 315.2-2.3 or MSH 14-63). The

optical data consist of deep Ha and IS II] emission line images taken with

the UM/CTIO Curtis Schmidt telescope, and the X-ray dataset is composed

of deep ROSAT PSPC and HRI images of the remnant.

Our preliminary analysis of the HRI dataset (using only the two point-

ings available out of the four scheduled) shows no significant offset between

the X-ray emission in the high-resolution HRI images and the sharp Balmer-
dominated filaments. The Balmer-dominated filaments do however bound

the X-ray filaments along all the sampled regions. The PSPC data show

significant spectral variation around the remnant, which we interpret as tern-



perature variations. We present an approximate temperature map based oll

tile ratio of Snowden bands (6+7 over 3+4), and discuss the possible sources

of the observed variations. This work was supported in part by NASA grant

NAG5-4825 and the Dean B..kIcLaughlin Fellowship.
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