brought to you by .{ CORE

View metadata, citation and similar papers at core.ac.uk
provided by NASA Technical Reports Server

: o TV~ A=~ EBD - cre
‘ 06 /0

f? CAL-1615

FINAL REPORT FOR IRAS GUEST INVESTIGATOR PROGRAM
Contract Number JPL-CIT 957252

SUBMITTED TO:
California Institute of Technology
Jet Propulsion Laboratory

4800 0Oak Grove Drive
Pasadena, California 91109

TITLE OF RESEARCH:

"Far Infrared Observations of Crab-Like Supernova Remnants”

g PERIOD OF RESEARCH:

1 June 1985 - 31 May 1986

PREPARED BY:

Columbia Astrophysics Laboratory
Departments of Astronomy and Physics
538 West 120th Street
New York, New York 10027

PRINCIPAL INVESTIGATOR:

David J. Helfand
Associate Professor of Physics
Columbia University

Robert H. Becker
Associate Professor of Physics
University of California at Irvine

JULY 1986
. (MASA-CE-181081) FAR IMFEAFEL CESEEVATICNS NET-251C3

' (F CEAB~LIKE SUEEFMCVA EEMMAMIS Final

gegort, 1 Jun. 1S€5 - 31 May 1%¢¢ {Coluntia
triv.) & p Avail: NTIS EC BAC/FF AQ1 Unclas
CSCL 03A G3/89 (O0BC61CG |


https://core.ac.uk/display/42836151?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

This work was performed for the Jet Propulsion Laboratory, Cali-
fornia Institute of Technology, and was sponsored by Columbia University
through an agreement with the National Aeronautiecs and Space Administra-
tion. )

Reference herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or otherwise, does not
constitute or imply its endorsement by the United States Government,
National Aeronautics and Space Administration, Columbia University, or
the Jet Propulsion Labnoratory, California Institute of Technology.



Final Report
IRAS Guest Investigator Program

"Far Infrared Observations of Crab-Like Supernova Remnants”

Abstract

Using the IRAS data base, we have begun an investigation of the far
infrared properties of Crab-like supernova remnants and other synchro-
tron nebulae. We have examined both the co-added scanning data and,
where available, pointed observations. To date we have found infrared
emission from two Crab~like remnants: G24.7+0.6 in which the infrared
source near the center of the object has been shown to be a compact HII
region with EM 2 107 pc cur6; and G0.9+0.1 where a marginal detection of
a 25p source coincident with the remnant core has been used to set
limits on the energetics of this synchrotron nebula. Further work, in
progress under a second year of this program, should yield additiomal

information concerning the distribution of initial pulsar spin periods

and the evolution of synchrotron nebulae.




Under the IRAS Guest Investigator program, we have begun a compre-
hensive study of the far-infrared properties of Crab-like supernova rem-
nants and other pulsar-driven synchrotron nebulae. The two publications
reporting our first results are attached. A preliminary examination of
all coadded scanning data has been completed for the two dozen sources
listed in the original proposal, and one or two additional detectioms
appear likely. However, since many of the targets were included in the
pointed observations program, we held off on a detaliled analyses of
these until the more sensitive pointed data became available. We have
now obtained FITS format tapes of the relevant pointed data and are in
the process of analyzing these under a second year of our program funded
under the 1986 round of Guest Observer approvals. Many new results are
expected to be published during the coming year.

The results described in the attached preprints are exemplary of
the type of information on supernova remnants that can be derived from
IRAS data. TFor G24.7+0.6 (Becker and Helfand 1986) the infrared infor-
mation allowed us to identify the inverted spectrum compact radio source
adjacent to the center of this Crab-~like remnant as an ultra compact HII
region with a calculated emission measure in excess of 107 pc em™6.
Several other nearly HII regions are also apparent in both the radio and
infra;ed images. This is the second recently discovered instance of
coincident Crab-like remnants and compact HII regions (Becker and
Helfand 1985), strengthening the association of the progenitors of such
remnants with young massive stars, as well as highlighting the diffi-

culty of distinguishing nonthermal and thermal radio emission in regions

of active star formation.



In our second paper resulting from this project (Helfand and Becker
1986), we have claimed a marginal detection of the Crab-like core of the
composite remnant G0.9+0.1 at 25 p. Using this flux (or more conserva-
tively, taking a somewhat higher flux as an upper 1limit to the far
infrared emission) along with the radio and X-ray data available, we can
set strong constraints on the energetics of this radio-luminous synchro-
tron nebula. In particular, we find nebular magnetic field strengths of
0.5 to 1.5x107% G (a factor of 3-10 lower than for the Crab Nebula) and
a total energy content in particles and field of a few x 1047 ergs,
implying an initial pulsar spin period of { 10 msec. The extension of
results such as these to other synchrotron nebulae in the coming year
will provide important new information on the distribution of initial

pulsar periods and on the evolution of Crab-like supermnova remnants.
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