COMPTEL OBSERVATIONS OF X-RAY BINARIES
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The COMPTEL experiment on the Compton Gamma-Ray Observatory
measures y—radiation in the energy range from 0.75 to 30 MeV [10]. X-ray
binaries form one category of potential y-ray sources. Up to now only two
X-ray binaries, Cyg X-1 and Nova Per, have been seen by COMPTEL.

Cyg X-1. Preliminary results were reported by [6] and indicate that
(i) there was no evidence for any hardening of the spectrum near 1 MeV,
(ii) the plasma temperature suggested by a Wien spectral model was much
higher than that implied by hard X-ray observations. This latter conclusion
seems to require a revision in the standard spectral model for Cyg X-1.

The y—ray flux from Cyg X-1 is constant up to several MeV. The time
history of the flux in the 0.75...2.0 MeV energy range shows that there are
no significant variations near 1 MeV. The average photon spectrum derived
from all observations up to 1994 July shows evidence for significant emission
extending well above 2MeV, with a data point in the 2...5MeV range at
4.3 o significance. However, the observed flux near 1 MeV is significantly
below that reported by HEAQO-3 and several other balloon observations
[6]. The COMPTEL spectral data show a broad line-like feature around ~
4 MeV with the best fit of a single power law plus Gaussian. If we assume
that the Gaussian represents a single broadened nuclear line of 2C*, then
the width of 1.38 MeV demands a temperature of ~ 2102 K [7].

Nova Per 1992. The X-ray transient GRO J0422+432 is also known as
Nova Per 1992 [8]. COMPTEL observed this object twice during ToO view-
ing periods 1992 August 12...20 and 1992 September 1...17, and then later
in 1993...94. First results on the COMPTEL detection of y—ray emission
from this source were reported by [4], [5]. During the first observation, which
started when the X-ray flux was at maximum, Nova Per was detected with
flux in the 1...2MeV energy range that was higher than expected, based
on extrapolation of the standard Comptonisation model [11] fits to the
contemporaneous OSSE [2] and SIGMA [9] data. Nova Per was seen up
to ~ 2MeV during a primary outburst in 1992 Aug...Sep by COMPTEL.
There are indications that this binary had secondary outbursts in visual
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light, with period ~ 125d. The spectrum also shows large deviations from
the standard Comptonisation model in the MeV energy range.

Preliminary results of the continued analysis of all available COMPTEL
data for the period 1992...94 can be summarised as follows: y—ray emission
at 1...2MeV (~ 30) was detected during the main outburst [4}, [5] and
later during viewing period (VP) 325 (1994 April 22 ... May 5) with ~ 4.3 ¢
significance in the 1.5...2.1 MeV band. VP325 presumably corresponds to
the time of the nova recurrent optical activity (time of VP325 - time of
main outburst = 5 periods of ~ 125d, as derived by [1] and [3]). For all
VPs for which no activity of Nova Per 1992 was observed only upper limits
on the y—ray flux, which are significantly (2 3 0c) lower than the flux in
the same energy intervals during active periods, were derived.

A spectral fit of the available data was performed with the standard
Comptonisation model of [11], and with the more generalised Comptoni-
sation model of [12], and resulted in electron temperatures ~ 100keV [5].
These results are in accordance with the higher temperatures (~ 200 keV)
found by COMPTEL for Cyg X-1 [6]. The quality of the fits with the use of
the Wien type spectrum were generally not very good and show significant
deviations from the Comptonisation models at the higher energy intervals
(300...700keV) of SIGMA (5.8 ¢ deviation) [9] and at the COMPTEL en-
ergies (2.8 0) [5].

Conclusion: Both objects (i) belong to the systems with a black hole com-
panion and (ii) show a large deviation in the spectrum from the Compton
model fit. Nova Per shows excess emission above the continuum in rela-
tively narrow energy bands. The presence of nonthermal emission processes
in both objects seems unavoidable.
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