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‘Analysis of COMPTEL Data.

The latest analysis includes all available data where
Cyg X-1 lies within 40° of COMPTEL z-axis.

The available statistics now permit a much more
detailed spectral analysis.

Maximum likelihood imaging for each energy
interval gives flux values and associated errors.

A PSF derived from a 200 keV Wien spectrum is

used for imaging (although the results are

relatively insensitive to the exact spectral form
assumed for the PSF).

An estimate of the diffuse galactic component
(HI + CO) is included in the background model.
(The spectral results remain essentially unchanged
without this background component.)

The maximum likelihood maps for several energy

intervals are shown in the following panels.




COMPTEL Observations of Cyg X-1
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Flux Time Histories of Cyg X-1
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‘COMPTEL Spectrum of Cyg X—l'
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‘Comparison with Earlier Data'
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‘ Power-Law Fit I

Cygnus X—1
Single Power—Law
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‘Power-LaW plus Gaussian Fit.

Cygnus X—1
Power—Law plus Gaussian
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‘Compton plus Gaussian Fit.

Cygnus X—1
Generalized Compton Model plus Gaussian
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‘Summary of Spectral Fitting'

e Single power-law :

- Formally unacceptable fit.

e Single power-law plus Gaussian :
- Formally acceptable fit.

- Fit is significantly improved over that of single

power-law.

- Significance of Gaussian contribution is ~ 3.

e Generalized Compton model plus Gaussian :
- Formally unacceptable fit.
- Parameters are poorly constrained.

- Best-fit electron temperature inconsistent with

previous experiments.




‘ Conclusions I

No significant evidence for intensity or spectral
variability on time scales of weeks to months.

The flux levels are ~2 orders of magnitude below

some previous measurements.

The spectrum is measured out to ~5 MeV, with a
significant hardening above ~2 MeV.

The COMPTEL data alone can be described with
a power-law plus Gaussian model.
Several possible models for a Gaussian-like feature :

- One or more nuclear lines (e.g., broadened 4.4
MeV line from 12C*).

- Pion production (with v — v attenuation of

7w°-decay photons).
- Non-thermal processes.

Improved constraints on the emission below 1 MeV

can be expected to clarify the implications of the
COMPTEL results (work in progress).




