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ABSTRACT

We present a summary of OSSE observations of galaxies and quasars that
have been carried out during the Phase 1 all-sky survey by the Compton Observa-
tory. The OSSE instrument has detected continuum emission from several Seyfert
galaxies and quasars. Seyfert 1 galaxies make up the majority of the detections,
typically at energies below 300 keV, with the measured spectra generally compat-
ible with power-law continuum models with photon spectral indices around -2,
or with thermal emission models with temperatures around 50 keV. The quasars
generally have harder spectral indices than the Seyfert galaxies.

With the exception of Centaurus A and NGC 4151, there is little evidence of
significant flux variability in the OSSE data sets for most of the Seyfert galaxies
observed. In some cases, the OSSE detections are at flux levels significantly below
those reported for previous observations.

While the analysis of the complete set of Phase 1 OSSE observations of
active galaxies is still in progress, the OSSE data will clearly provide a major new
database for the examination and testing of models of high-energy emission from
active galactic nuclei.

INTRODUCTION

The OSSE instrument provides an excellent capability for hard X-ray and
gamma-ray observations of active galaxies and quasars. Detailed descriptions of
the capabilities and performance of the OSSE instrument are given elsewhere
(Cameron et al., 1992, Johnson et al., 1993). OSSE typically observes 2 separate
targets during an observation period, switching to a secondary target during the
fraction of each orbit when the primary target is occulted by the Earth. The four



OSSE detectors are capable of observing a target over 90 degrees of detector posi-
tioning. Detector occultation occurs outside this range of detector position angles,
though two unocculted detectors remain available for observations. Typical ob-
servations are of 2 or 3 weeks duration, although some observations may span
only a few days, dictated by events such as targets of opportunity. The actual
integration time that is useful for analysis on an object in any observation period
is a function of several parameters, including the number of detectors used in the
observation, and the relative priority of time allocation for the object during the
observation period.

During the 18-month all-sky survey carried out in the first phase of the
Compton Observatory mission, the OSSE instrument was able to perform pointed
observations for more than 30 active galaxies and quasars. This paper presents a
summary of these OSSE observations of galaxies and quasars, including indication
of which objects have been detected in the analysis carried out to date. Several
objects were observed more than once, which will provide an opportunity for
examining source flux variability on timescales ranging from days to months.

THE OBSERVATIONS

A complete list of Phase 1 OSSE observations of galaxies and quasars is given
in Table 1. Thirty-six objects are listed, with twenty-five Seyfert galaxies making
up the majority of the objects. Detailed analysis has been carried out for about
half of the objects. Work continues on refining the understanding of systematic
errors in the datasets, which will allow final evaluation of model parameters.

Observations are listed only for those times when the object was the specific
target for the observation. Observing periods when an object was in a background
field or at low sensitivity in the field of another target are not included. The table
gives the following information for each object: source name; position in J2000
equatorial coordinates; object type; redshift, or heliocentric velocity in km s™!;
the time interval(s) over which the object was observed; the gain of the OSSE
instrument during the observation (x1 gain provides data up to 10 MeV, x2 gain
provides data up to 5 MeV); the number of detectors used for the observation; and
an indication of the detection of the object in OSSE data that has been analyzed
to date. Object types, redshifts and heliocentric velocities were generally obtained
from the NASA/IPAC Extragalactic Database.

Analysis has not yet been completed for all of the observations shown. How-
ever, more than 50% of the objects analyzed to date have been detected by OSSE.
Marginal or doubtful detections are indicated in the table, for those objects with
detections of between approximately 20 and 50 significance between 60 keV and
500 keV.

Analysis of OSSE observations of the starburst galaxies M 82 and NGC 253
are presented in these proceedings (The et al., 1993, Bhattacharya et al., 1993).
For the Seyfert galaxies, only one Seyfert 2 has been detected, this being the



nearby galaxy Centaurus A. The other Seyfert 1 galaxies that have been detected
generally show weak emission at hard x-ray energies, except for NGC 4151, which
has a stronger flux than the other Seyferts by virtue of its proximity. Detailed
analysis of the spectrum of NGC 4151 is described by Maisack et al. (1993). The
detection rate for Seyfert 1 galaxies, including marginal detections, is close to
100%, indicating a promising class of objects for study with OSSE at hard x-ray
energies. The quasars 3C 273 and 3C 279 show power-law spectra, with harder
emission than a typical Seyfert 1 galaxy. Details of these detections will be given
elsewhere as the final analysis is completed for each object.

Variability has been detected in three objects: Centaurus A (Kinzer et al.,
1993); NGC 4151, where a flux difference of ~25% was measured for the two
observation epochs; and 3C 111, where the source was detected in its first ob-
servation by OSSE, but not in the second observation. Background subtraction
systematics are still being investigated in the case of 3C 111.

SUMMARY

With the ability of the OSSE instrument to carry out high-sensitivity pointed
observations of active galaxies at hard X-ray energies, and the detection rate
demonstrated by the current analysis of OSSE data collected during Phase 1
observations, the OSSE instrument should provide a valuable dataset of high-
energy emission measurements from extragalactic objects, which will refine the
understanding of energetic processes in the nuclei of galaxies.
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