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Abstract. The imaging Compton telescope COMPTEL
aboard NASA’s Compton Gamma-Ray Observatory has
opened the MeV gamma-ray band as a new window to as-
tronomy. COMPTEL provided the first complete all-sky
survey in the energy range 0.75 to 30 MeV. The catalogue,
presented here, is largely restricted to published results. It
contains firm as well as marginal detections of continuum
and line emitting sources and presents upper limits for var-
ious types of objects. The numbers of the most significant
detections are 32 for steady sources and 31 for gamma-
ray bursters. Among the continuum sources, detected so
far, are spin-down pulsars, stellar black-hole candidates,
supernova remnants, interstellar clouds, nuclei of active
galaxies, gamma-ray bursters, and the Sun during solar
flares. Line detections have been made in the light of the
1.809 MeV 26Al line, the 1.157 MeV 44Ti line, the 847
and 1238 keV 56Co lines, and the neutron capture line
at 2.223 MeV. For the identification of galactic sources, a
modelling of the diffuse galactic emission is essential. Such
a modelling at this time does not yet exist at the required
degree of accuracy. Therefore, a second COMPTEL source
catalogue will be produced after a detailed and accurate
modelling of the diffuse interstellar emission has become
possible.
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1. Introduction

COMPTEL has demonstrated that the sky is rich in phe-
nomena that can be studied at MeV energies. A variety of
gamma-ray emitting objects are visible either in contin-
uum or line emission. Among the continuum sources are
spin-down pulsars, stellar black-hole candidates, super-
nova remnants, interstellar clouds, nuclei of active galax-
ies, gamma-ray bursters, and the Sun during solar flares.
Line detections have been made in the light of the 1.809
MeV 26Al line, the 1.157 MeV 44Ti line, the 847 and 1238
keV 56Co lines, and the neutron capture line at 2.223 MeV.

COMPTEL has also measured the diffuse inter-
stellar and cosmic gamma radiation, whose prop-
erties are described elsewhere (Strong et al. (1996),
Strong et al. (1999), Bloemen et al. (1999a),
Kappadath et al. (1996), Weidenspointner et al. (1999)).
For the identification of galactic sources a modelling of
the diffuse galactic emission is essential. Such a modelling
at this time does not yet exist at the required degree of
accuracy.

This paper is restricted to all those sources that have
been definitely or marginally detected so far, and pro-
vides upper limits to the MeV flux from different types
of objects. A second COMPTEL source catalogue will be
produced after a detailed and accurate modelling of the
diffuse interstellar emission has become possible.

The Compton Observatory was launched on April 5,
1991 by the Space Shuttle Atlantis. During Phase-I of
the Compton Observatory Program, a full-sky survey -
the first ever in gamma-ray astronomy - was performed.
Phase-I ended on November 17, 1992. Observations during
the subsequent phases of the program resulted in deeper
exposures and complemented the survey. This source cat-
alogue is mainly restricted to the results from the first five
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years of the mission (up to Phase IV/Cycle-5). In a few
cases, more recent results have been added.

2. Instrument description and data analysis

COMPTEL was designed to operate in the energy range
0.75 to 30 MeV. It has a large field-of-view of about 1
steradian, and different sources within this field can be
resolved, if they are more than about 3 to 5 degrees away
from each other (energy dependent). The resulting source
location accuracy is of the order of 1◦. The COMPTEL en-
ergy resolution of 5 % to 10 % FWHM is an important fea-
ture for gamma-ray line investigations. A detailed descrip-
tion of COMPTEL is given by Schönfelder et al. (1993).

COMPTEL consists of two detector assemblies, an up-
per one of liquid scinitillator NE213, and a lower one of
NaI (Tl). A gamma-ray is detected by a Compton collision
in the upper detector and a subsequent interaction in the
lower detector.

The arrival direction of a detected gamma ray is known
to lie on a circle on the sky. The center of each circle is
the direction of the scattered gamma-ray, and the radius
of the circle is determined by the energy losses E1 and E2
in both interactions. The detected photons are binned in
a 3-dimensional (3-D) data space, consisting of the scatter
direction (defined by the two angular coordinates χ and
ψ) and by the scatter angle ϕ̄ (derived from the measured
energy losses in both interactions). Each detected pho-
ton is represented by a single point in the 3-D dataspace.
The signature of a point source with celestial coordinates
(χo, ψo) is a cone of 90◦ opening angle with its axis par-
allel to the ϕ̄-axis. The apex of the cone is at (χo, ψo).
Imaging with COMPTEL involves recognizing the cone
patterns in the 3-D dataspace. Two main techniques are
applied: one is a maximum-entropy method that generates
model-independent images (Strong et al. (1992)) and the
other one is a maximum-likelihood method that is used
to determine the statistical significance, flux and position
uncertainty of a source (de Boer et al. (1992)).

Significances are derived in this method from the quan-
tity -2 ln λ, where λ is the maximum likelihood ratio L(B)
/ L(B+S); B represents the background model and S the
source model (or sky intensity model). In a point-source
search, -2 ln λ formally obeys a χ2

3 distribution; in studies
of a given source, χ2

1 applies. [This allows to translate a
measured L value into a corresponding probability for it
being a noise fluctuation, equivalent to a Gaussian σ de-
scription of significances. In studies of a ’known’ source,
σ =

√
−2lnλ applies.]

We verified by simulation that the shape of the proba-
bility density distribution for our application of the likeli-
hood analysis to the COMPTEL data is indeed Gaussian.
Furthermore, we calibrated by the same simulations the
number of independent ’trials’ we make in a search for
source, taking into account the total sky area searched
(see de Boer et al. (1992)).

Our threshold for detection is a chance probability of
99.7 %, corresponding to a 3σ Gaussian significance. The
applicable statistics, i.e. the relevant trails, are discussed
for each source in the original publication.

The sensitivity of COMPTEL is significantly deter-
mined by the instrumental background. A substantial
suppression is achieved by the combination of effec-
tive charged-particle shield detectors, time-of-flight mea-
surement techniques, pulse-shape discrimination, Earth-
horizon angle cuts and proper event selections in energy
and ϕ̄-space.

The application of the imaging techniques requires
an accurate knowledge of the instrumental and cosmic
COMPTEL background. A variety of background models
has been investigated and is being used. In one method,
the background is derived from averaging high-latitude
observations. This assumes that the background has a
constant shape in the instrumental system in at least the
spatial coordinates (but not in Compton scatter angle)
for all observations, and it also assumes that the extra-
galactic source contribution is small and smeared out by
the averaging process (see Strong et al. (1999)). A second
method derives the background from the data that are
being studied itself. This is accomplished by applying a
low-pass filter to the 3-D data, which smooths the photon
distribution and eliminates (in the first approximation)
the source signatures (e.g. Bloemen et al. (1994)). By ap-
plying iterations of this process the background estimate
can be improved, further. All viewing periods have to be
handled separately to account for changes of the back-
ground during the mission (Bloemen et al. (1999a)). For
line studies, we estimate the background below an under-
lying cosmic gamma-ray line by averaging the count rate
from neighbouring energy intervals (Diehl et al. (1994)).

For sources within the Galactic plane the global dif-
fuse emission from the Galaxy is modelled by fitting a
bremsstrahlung, and an inverse Compton component to
the data. Also an isotropic component is added to these
fits to represent the cosmic gamma-ray background. The
amplitude of each of these components is obtained as free
parameter from the fits. It has to be admitted, however
(see above), that the modelling of the plane, at present,
does not yet achieve the required degree of accuracy.

In addition to the normal double-scatter mode of op-
eration, two of the NaI crystals in the lower detector as-
sembly of COMPTEL are also operated simultaneously as
burst detectors. These two modules are used to measure
the time history and energy spectra of cosmic gamma-ray
bursts and solar flares.

Hence, solar flares and cosmic gamma-ray bursts can
be measured in the telescope mode (provided the event
was within the field-of-view of the instrument), and in the
burst mode.

In its telescope mode COMPTEL has an unprece-
dented sensitivity. Within a 2-week observation period it
can detect sources, which are about 10-times weaker than
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the Crab. By adding up all data from a certain source
that were obtained over the entire duration of the mission,
higher sensitivities can be obtained. Table 1 summarizes
the achieved point-source sensitivities for a 2-week expo-
sure in Phase-I of the mission (teff ∼ 3.5 · 105 sec), and
for the ideal cases, when all data from a certain source in
the Galactic center or anticenter (where the exposure is
highest) are added from either Phase-I to III (teff ∼ 2.5 ·
106 sec) or Phase-I to IV/Cycle-5 (teff ∼ 6 · 106 sec).

From this table rough upper limits can be derived for
those objects, which are not contained in the later tables
10 to 12 by deriving the effective exposure from Fig.1.

3. The first COMPTEL source catalogue

This section consists of four different parts. The first
part (Sect. 3.1) lists all observations on which the cata-
logue is based. Sect. 3.2 contains COMPTEL all-sky maps
in continuum and line emission. Sect. 3.3 is the cata-
logue of detected sources, which is subdivided into detec-
tions of spin-down pulsars, galactic sources (|b| < 10◦),
active galactic nuclei, unidentified high-latitude sources,
gamma-ray line sources, gamma-ray burst sources within
the COMPTEL field-of-view, and solar flare detections.
Sect. 3.4 lists COMPTEL upper limits on source candi-
dates, namely galactic objects, active galactic nuclei, and
possible gamma-ray line sources.

3.1. Observations and exposure maps

This first COMPTEL source catalogue contains mainly
results from Phase-I to IV/ Cycle-5 of the Compton mis-
sion. The relationship of the viewing periods (VP) to the
actual dates of the observations is given in Table 2 (for
completeness, the data of Phase-IV/Cycle-6 and 7 have
been added in the table). The table also lists the point-
ing direction of the z-axis (COMPTEL telescope axis) in
celestial coordinates, the duration of the pointing and the
effective COMPTEL observation time.

The effective COMPTEL exposure of the entire sky
from the sum of all observations from the beginning of
the mission to Phase-IV/Cycle-5 and Phase IV/Cycle-7
are illustrated in Fig. 1. The deepest exposures were ob-
tained in the Galactic center and anticenter region, where
effective observation times up to 6 · 106 seconds have been
obtained (see also Table 1).

3.2. COMPTEL all-sky maps

COMPTEL all-sky maps exist for continuum emission in
the three standard energy ranges 1–3 MeV, 3–10 MeV,
and 10–30 MeV, and for the 1.8 MeV line from radioactive
26Al. These maps are shown in Fig. 2 and 3.

Fig. 2 is a maximum-entropy map using all data from
Phase I to Phase IV/Cycle-6 (Strong et al., 1999). The
background method used in this map is based on averaging
high-latitude observations (see Sect. 2).

Well known sources appear in the map:
Crab (l=184.5◦, b=5.9◦), Vela (263.6◦, -2.5◦) above

3 MeV, Cyg X-1 (71.1◦, +3.3◦), as well as strik-
ing excesses at (18◦,0◦) and near the Galactic cen-
ter. At higher latitudes the sky is dominated by ex-
tragalactic sources: Cen A (309◦, +19◦) below 10 MeV
(Steinle et al. (1995)), 3C 273 (290◦, +64◦) and 3C 279
(305◦, +57◦) (Williams et al. (1995b)). Various ’MeV
blazars’: 3C 454 (86◦, -38◦), PKS 0208-512 (276◦, -
62◦), GRO J 0516-609 (270◦, -35◦) appear in one or
more of the energy ranges. Next to the Crab the quasar
PKS 0528+134 is clearly visible (Collmar et al. (1994),
Collmar et al. (1997a)). Details on these sources can be
found in Blom et al. (1996) and references therein.

Note that since these sources are variable, their ap-
pearance in these time-averaged maps may not reflect
their published fluxes or spectra precisely. Another inter-
esting feature is the apparent presence of significant areas
of diffuse emission away from the plane; in particular, the
regions around (170◦, +50◦) and (85◦, 35◦), which have
been presented as candidates for assocations with high-
velocity cloud complexes (Blom et al. (1997b)). Details in
the structure of this emission should, however, be viewed
with caution and are under further study.

An alternative approach to derive all-sky continuum
maps is described in Bloemen et al. (1999a)). This is a
new approach combining model fitting, iterative back-
ground modelling and maximum entropy imaging, using
the first five years of COMPTEL observations. On a coarse
scale the maps derived by both methods are similar. How-
ever, on a fine scale, there are differences which are not yet
fully understood. The uncertainties especially effect the
identification of sources in the Galactic plane (see above).

Fig. 3 is a COMPTEL maximum-entropy map at
1.809 MeV from all observations up to VP 522.5
(Oberlack (1997)). The brightest regions are in the inner
Galaxy (-35◦ < l < +35◦), near Carina (l ∼ 285◦), and
Vela (l ∼ 267◦). Other regions of enhanced emission are
Cygnus (l ∼ 80◦), and Aquila (l ∼ 45◦).

More re-
cently, new 1.809 MeV COMPTEL all-sky maps have been
produced using different imaging and background mod-
elling methods. In one case (Knödlseder et al. (1999)) the
analysis uses a multi-resolution version of the Richardson-
Lucy algorithm, based on wavelets. In the other case
(Bloemen et al. (1999b)), the maximum entropy method
is combined with model fitting and iterative background
modelling. All three maps are consistent with each other
within their statistical and systematic uncertainties, al-
though the multi-resolution map shows substantially less
structure along the Galactic plane.

So far, no all-sky map in the light of the 1.157
MeV 44Ti gamma-ray line exists. But imaging analy-
sis along the Galactic plane have been performed by
Dupraz et al. (1997) for data from Phase I to III, and by
Iyudin et al. (1999) from Phase I to VI/Cycle-6. Two 44Ti
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gamma-ray line sources have been discovered so far, these
are Cas A (Iyudin et al (1997a)) and GRO J 0852-4642
(Iyudin et al. (1998)), a supernova remnant near the Vela
region (Aschenbach (1998)).

A maximum-entropy map in the light of the 2.2 MeV
neutron-capture line based on data from the first five years
of the mission (VP 1.0 through VP 523.0) has been pro-
duced by McConnell et al. (1997b). In general, the sky at
2.2. MeV is relatively featureless, e.g. the galactic plane
is not visible. There is, however, evidence for significant
(∼ 3.7σ) emission from a point-like feature near (l, b) =
(300.5◦, -29.6◦), the origin of which remains unknown at
this time (McConnell et al. (1997b)). Flux limits for any
candidate source are typically in the range (1 to 2.0) ·
10−5 cm−2 sec−1 (at the 3σ significance level).

Fig. 4 is an all-sky map of the statistical location con-
tours of 31 gamma-ray bursters, which happened to be
in the COMPTEL field-of-view from the beginning of the
mission up to viewing period 419.5 Kippen et al. (1998a).

3.3. COMPTEL source detections

The COMPTEL source detections are summarized in Ta-
ble 3 to 9:

– Table 3: Detected Spin-Down Pulsars
– Table 4: Galactic Sources |b| < 10◦

– Table 5: Active Galactic Nuclei
– Table 6: Unidentified High-Latitude Sources
– Table 7: Gamma-Ray Line Sources
– Table 8: Gamma-Ray Burst Locations
– Table 9: Solar-Flare Detections.

Out of the 7 spin-down pulsars listed in Table
4 COMPTEL has made firm detections from PSR
B0531+21 (Crab), PSR B0833-45 (Vela), and from PSR
B1509-58. The analysis of the Vela pulsar, however, is
not yet finally settled; the results presented are presently
based on Phase 0 and I, only. Because of the good statis-
tics, the Crab pulsar fluxes are listed for smaller energy
intervals than the standard ones (0.75–1, 1–3, 3–10 and
10–30 MeV). Only indications for emission in the COMP-
TEL energy range were found from the four pulsars PSR
B1951+32, PSR J0633+1746 (Geminga), PSR 0656+14,
and PSR B1055-52.

The Galactic Sources with | b | < 10◦ listed in Ta-
ble 4 are all objects, which were seen by at least one
other experiment of the Compton Observatory. These are
Cyg X-1, the two EGRET sources 2EG 2227+61 and 2EG
J0241+6119 (which both are also COS-B sources), Nova
Persei 1992 (GRO J0422+32), the Crab nebula, and an
unidentified bright source at l = 18◦ within the plane (co-
incident with the EGRET source 2ES J1825-1307). The
COMPTEL fluxes for these sources are listed in the stan-
dard energy ranges. For some of the sources the fluxes are
also given for other energy intervals. The possible contri-
bution of the diffuse galactic emission to the listed source

fluxes constitutes a basic uncertainty (see column 11 of
the Table).

Nine of the Active Galactic nuclei listed in Table 5
are of the γ-ray Blazar type, discovered by EGRET (with
the exception of 3C 273, earlier discovered by COS-B,
Swanenburg et al. (1978)). The only non-blazar type ob-
ject in the table is the radio galaxy Cen A. All γ-ray
blazars are highly variable in intensity.

Three of the five unidentified high-latitude sources in
Table 6 are not point-like, but cover an extended region.
Their extent may actually be due to a larger number of -
so far - unresolved point sources (GRO J 1823-12 and the
two High-Velocity Cloud complexes).

The gamma-ray line sources listed in Table 7 are or-
dered with increasing line-energy. Apart from the four
point-like sources SN 1991T, Cas A, Carina, and the SNR
GRO J0852-4642, also the three extended emission regions
of the inner Galaxy and of the Cygnus and Vela regions
are included in the table.

The 31 gamma-ray bursts listed in Table 8 were all
recorded in the ‘telescope mode’ . The error radius of the
burst location (column 4) is defined as the angular radius,
having the same area as the irregularily shaped COMP-
TEL 1σ confidence region (see also Fig. 5). Columns 5, 6,
and 7 provide informations on the COMPTEL accumula-
tion time, the measured 0.75 to 30 MeV fluence and the
COMPTEL detection significance of each burst. The pa-
rameters for a power-law fit to the spectrum of each burst
are listed in columns 8 and 9. Column 10 states, whether
variability of the burst spectrum during accumulation was
observed in the more sensitive ‘burst mode’ .

Solar Flare gamma-ray measurements taken in the
burst mode are summarized in Table 9. Column 1 con-
tains the COMPTEL flare identification, including the
year/month/day and UT of the flare start (taken from
the GSFC Solar Data Analysis Center (SDAC)). Trun-
cated Julian Day, in column 2 and column 3, contains
the GOES X-ray start time (taken from the Solar Geo-
physical Reports). The X-ray classification is in column 4
and the BATSE flare number, as assigned at the SDAC
at Goddard Space Flight Center, is in column 5. The cor-
responding BATSE trigger number is in column 2. The
COMPTEL data measured in this burst mode (see Sect.
6) have been inspected and the flare (integration time) du-
ration as judged by the visible signal in the spectrometer
is listed in column 7 with the corresponding integrated
counts in the full energy range in column 8. The peak
counts (with an integration time of x s) are listed in col-
umn 9. The peak count rate as measured by BATSE is in
column 10 as obtained from the SDAC at GSFC. Finally,
in column 11 is the integrated amount of spacecraft and in-
strument material between the spectrometer and the Sun.
This material attenuates the gamma-ray flux and degrades
the spectrum. A small number is better. Large amounts
of intervening material can, in principle, be modeled away
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when producing a photon spectrum, but the results have
large errors and are often not unique.

3.4. COMPTEL upper limits to source candidates

The limits are given at the 2σ confidence level for the
following objects:

– Table 10: Galactic Objects |b| < 10◦

– Table 11: Active Galactic Nuclei
– Table 12: Possible Sources of Gamma-Ray Line Emis-

sion

Table 10 contains upper limits to Galactic Sources with
| b | < 10◦. This source list is restricted to black-hole can-
didates. Due to the above mentioned, still existing, un-
certainty in modelling the diffuse Galactic emission, the
source limits are at present rather conservative.

Presented in Tables 11a and 11b are the cumulative
two-sigma upper limits to the MeV-emission measured
with COMPTEL from active galactic nuclei (AGN) and
other unidentified gamma-ray sources detected at high
Galactic latitudes. These limits were derived using com-
posite COMPTEL all-sky maximum-likelihood maps for
the 4.5 year period covering Phases I through IV/Cycle-4
of the CGRO mission (1991- 1995). A description of the
data-processing procedure used to obtain the composite
all-sky maps can be found in Stacy et al. (1997).

In the choice of candidate objects, emphasis was placed
on known or suspected gamma-ray sources, particularly
those detected in neighbouring energy bands to COMP-
TEL by the CGRO/EGRET and OSSE instruments (e.g.,
von Montigny et al. (1995),
McNaron-Brown et al. (1995)). The flux-extraction rou-
tine applied to the composite all-sky maps computes av-
erage output values within one-pixel radius of a specified
source location. To minimize the number of spurious false
detections, only those objects for which the summed log-
likelihood ratio exceeds the equivalent of a three-sigma
source detection (adopting χ2

1 statistics, appropriate for a
previously known source at a specified location) are con-
sidered to exhibit potentially significant MeV emission.

Table 11a lists the COMPTEL cumulative upper lim-
its for MeV-emission from AGN through Phase IV/Cycle-
4 of the CGRO mission. Column 1 gives the object
name in coordinate format; column 11 gives another com-
mon name for the source; column 10 lists the object
‘type’ which is either the object class (SY for Seyfert
galaxy, from the target list of Maisack et al. (1995)), or
a reference to a previously reported gamma-ray detec-
tion of this source (1EG for the First EGRET Catalog of
Fichtel et al. (1994), 2EG for the Second EGRET Catalog
of Thompson et al. (1995), 2EGS for the Supplement to
the Second EGRET Catalog of Thompson et al. (1996)).

Table 11b lists the COMPTEL cumulative upper limits
for MeV-emission from unidentified high-latitude gamma-
ray sources detected by the CGRO/EGRET instrument.

In both Tables 11a and 11b the recommended COMPTEL
team-standard corrections (for time-of-flight effects, live-
time, etc.) are applied to obtain final fluxes and upper
limits (see Diehl 1996).

Inspection of Tables 11a and 11b shows only in a few
isolated cases the cumulative detection with COMPTEL
of significant emission from high-latitude sources. This is
no contradiction to the detections listed in Table 5. Note
that all these sources are time-variable, and their detection
in individual viewing periods does not mean that they are
visible in cumulative maps.

In general, the flux limits presented in Table 11a
show that COMPTEL does not detect cumulative MeV-
emission from a majority of the extragalactic blazar
sources detected by EGRET. This result is similar to
that obtained by Blom (1997), for the case of individual
CGRO viewing periods. Ultimately, these cumulative re-
sults will be further compared with other source studies
for individual CGRO viewing periods, and used in statisti-
cal investigations of source properties by object class (e.g.
Blom (1997), Williams et al. (1997)).

The upper limits to possible sources of gamma-ray line
emission in Table 12 are again ordered with increasing line
energies. The line sources considered are SN 1993J (56Ni
→ 56CO → 56Fe decay), four supernovae as possible 44Ti
line emitters at 1.157 MeV, eleven recent novae as possible
sources of 22Na line emission at 1.275 MeV, five nebula
or cloud complexes as 1.809 MeV 26Al sources, and six
possible 2.223 MeV neutron capture sources.

4. Conclusion

COMPTEL has opened the MeV gamma-ray band (0.75
to 30 MeV) as a new window to astronomy. The data
from five years of COMPTEL observations provided the
first COMPTEL source catalogue. It is largely restricted
to previously published results, and contains firm as well
as marginal detections of continuum and line emitting
sources, and presents upper limits for various types of ob-
jects. The number of most significant detections (> 3σ)
are 32 for steady sources and 31 for gamma-ray bursters
(see Table 13). Six of the listed sources extend over larger
areas. Their extent may actually be due to a larger number
of so far unresolved point sources. This may be especially
true for the Cygnus region in 1.809 MeV, for GRO J1823-
12 and for the two HVC complexes. A second COMPTEL
source catalogue will be produced after a more accurate
modelling of the diffuse interstellar emission has become
possible.
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Fig. 1. Effective exposure of COMPTEL from the sum of all observations. Top: Sum of all observations up to Phase IV/Cycle-5.
Bottom: Sum of all observations up to Phase IV/Cycle-7.
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1–3 MeV

3–10 MeV

10–30 MeV

Fig. 2. Full-sky maximum entropy intensity maps from all data between Phase I to IV/Cycle-6. Energy ranges are (from top
to bottom): 1-3 MeV, 3-10 MeV, 10-30 MeV (from Strong et al. (1999)).
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Fig. 3. COMPTEL maximum entropy map from VP 1 to VP 522.5 at 1.809 MeV (from Oberlack (1997)).
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Fig. 4. Statistical (1-, 2-, and 3-sigma) location contours, in Galactic coordinates of 29 gamma-ray bursts observed through
viewing period 419.5. The extent of the contours depends on the strength of the burst (from Kippen et al. (1998a)).
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Table 1: COMPTEL 3σ Point Source Sensitivity Limits
3σ Flux Limits [10−5 photons cm−2 sec−1]

Eγ [MeV ] 2 weeks in Phase 1 Phase 1+2+3 Phase 1+2+3+4 (Cycle-5)

0.75 – 1 20.1 7.4 3.7
1 – 3 16.8 5.5 3.8
3 – 10 7.3 2.8 1.7
10 – 30 2.8 1.0 0.8
1.157 6.2 2.0 1.6
1.809 6.6 2.2 1.6

Table 1. From this table rough upper limits can be derived for those objects, which are not contained in the later tables 10 to
12 by deriving the effective exposure from Fig. 1.
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Table 2: COMPTEL Observations, Pointings and Viewing Periods
Phase I

eff. COMPTEL
Viewing start Z-axis galactic duration observing time

Period (yy-mm-dd) pointing LONG LAT (days) (days)

1.0 91-05-16 Crab pulsar 190.9 -4.7 14 5.3
2.0 91-05-30 Cyg X-1 73.3 2.6 9 3.8
2.5 91-06-08 Sun 194.9 -7.3 7 3.5
3.0 91-06-15 SN 1991T 299.8 65.5 13 5.5
4.0 91-06-28 NGC 4151 156.2 72.1 14 4.8
5.0 91-07-12 Gal. Center 0.0 -4.0 14 5.0
6.0 91-07-26 SN 1987A 278.0 -29.3 13 3.9
7.0 91-08-08 Cyg X-3 70.4 -8.3 7 3.5
7.5 91-08-15 gal. 025-14 25.0 -14.0 7 2.3
8.0 91-08-22 Vela Pulsar 262.9 -5.7 14 4.6
9.0 91-09-05 gal. 339-84 338.9 -83.5 7 2.5
9.5 91-09-12 Her X-1 59.7 40.3 7 2.9

10.0 91-09-19 Fairall 9 287.9 -54.3 14 4.4
11.0 91-10-03 3C 273 294.3 63.7 14 5.3
12.0 91-10-17 Centaurus A 310.7 22.2 14 4.5
13.0 91-10-31 gal. 025-14 25.0 -14.0 7 2.8
13.5 91-11-07 gal. 339-84 338.9 -83.5 7 2.5
14.0 91-11-14 Eta Carinae 285.0 -0.7 14 3.2
15.0 91-11-28 NGC 1275 152.6 -13.4 14 5.9
16.0 91-11-12 Sco X-1 0.0 20.3 15 5.6
17.0 91-12-27 SN 1987A 283.2 -31.6 14 4.1
18.0 92-01-10 M 82 137.5 40.5 13 5.1
19.0 92-01-23 gal. 058-43 58.2 -43.0 14 5.5
20.0 92-02-06 SS 433 39.7 0.8 14 5.8
21.0 92-02-20 NGC 1068 171.5 -53.9 14 4.5
22.0 92-03-05 MRK 279 112.5 44.5 14 4.5
23.0 92-03-19 Cir X-1 322.1 3.0 14 2.2
24.0 92-04-02 gal. 010 57 9.5 57.2 7 1.7
24.5 92-04-09 gal. 010 57 9.5 57.2 7 1.8
25.0 92-04-16 gal. 007 48 6.8 48.1 7 1.8
26.0 92-04-23 MRK 335 108.8 -41.4 5 1.0
27.0 92-04-28 4U 1543-47 332.2 2.5 9 1.7
28.0 92-05-07 MRK 335 108.8 -41.4 7 1.8
29.0 92-05-14 gal. 224-40 224.0 -40.0 21 4.4
30.0 92-06-04 NGC 2992 252.4 30.7 7 1.7
31.0 92-06-11 MCG 8-11-11 163.1 11.9 14 5.2
32.0 92-06-25 NGC 3783 284.2 22.9 7 1.4
33.0 92-07-02 NGC 2992 252.4 30.7 14 2.8
34.0 92-07-16 Cas A 108.8 -2.4 21 3.6
35.0 92-08-06 ESO 141-55 335.1 -25.6 5 0.9
36.0 92-08-11 GRO J0422 32 169.8 -11.4 1 0.3
36.5 92-08-12 GRO J0422 32 168.2 -9.5 8 2.0
37.0 92-08-20 MRK 335 104.8 -42.1 7 1.8
38.0 92-08-27 ESO 141-55 335.1 -25.6 5 1.0
39.0 92-09-01 GRO J0422 32 167.2 -9.2 16 4.0
40.0 92-09-17 MCG 5-23-16 195.9 44.7 21 5.6
41.0 92-10-08 gal. 228 03 228.0 2.8 7 1.5
42.0 92-10-15 PKS 2155-304 0.0 -44.6 14 2.4
43.0 92-10-29 MRK 509 31.1 -28.3 5 1.2
44.0 92-11-03 gal. 228 03 228.0 2.8 14 3.2

92-11-17 end of Phase I

(Table 2 cont.)
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Table 2: COMPTEL Observations, Pointings and Viewing Periods
Phase II

eff. COMPTEL
Viewing start Z-axis galactic duration observing time

Period (yy-mm-dd) pointing LONG LAT (days) (days)

201.0 92-11-17 Her X-1 66.8 39.3 7 1.1
202.0 92-11-24 Her X-1 70.9 40.5 7 1.2
203.0 92-12-01 Cygnus 77.9 0.7 7 2.0
203.3 92-12-08 Cygnus 77.9 0.7 7 2.0
203.6 92-12-15 Cygnus 77.9 0.7 7 2.0
204.0 92-12-22 3C 273 294.7 61.9 7 2.0
205.0 92-12-29 3C 273 294.5 61.6 7 2.0
206.0 93-01-05 3C 273 294.7 61.9 7 1.9
207.0 93-01-12 IC 4329A 314.1 31.5 21 4.8
208.0 93-02-02 NGC 4507 307.4 20.8 7 1.5
209.0 93-02-09 2CG 010-31 0.2 -34.0 13 3.9
210.0 93-02-22 Gal. Center 355.6 6.3 3 0.6
211.0 93-02-25 gal. 123-05 125.9 -4.7 12 3.2
212.0 93-03-09 WR 140 83.7 11.7 14 3.9
213.0 93-03-23 Crab Pulsar 182.6 -8.2 6 1.1
214.0 93-03-29 Gal. Center 355.6 6.3 3 0.7
215.0 93-04-01 Centaurus A 311.7 22.9 5 1.1
216.0 93-04-06 SN 1993J 140.8 38.1 6 1.3
217.0 93-04-12 Centaurus A 311.7 22.9 8 1.8
218.0 93-04-20 NGC 4151 151.4 71.3 14 2.7
219.1 93-05-04 reboost testing
219.4 93-05-05 Gal. Center 350.1 15.9 2 0.5
219.7 93-05-07 reboost calibration burn
220.0 93-05-08 SMC 298.1 -44.6 5 0.9
221.0 93-05-13 Crab Pulsar 187.5 -5.9 11 2.3
222.0 93-05-24 NGC 4151 157.8 70.6 7 2.0
223.0 93-05-31 Gal. Center 359.1 -0.1 3 0.7
224.0 93-06-03 SMC 298.1 -44.6 12 1.8
225.0 93-06-15 reboost
226.0 93-06-19 gal. 355 05 355.0 5.0 9 2.1
227.0 93-06-28 SN 1993J 148.1 41.2 15 3.3
228.0 93-07-13 SN 1993J 149.9 42.7 14 3.1
230.0 93-07-27 Vela region 276.7 -2.3 3 0.7
230.5 93-07-30 Vela region 278.8 1.4 4 0.9
231.0 93-08-03 NGC 6814 22.2 -13.1 7 1.5
229.0 93-08-10 gal. 5 05 5.0 5.0 1 0.2
229.3 93-08-11 Perseid meteor shower
229.5 93-08-12 gal. 5 05 5.0 5.0 5 1.1
301.0 93-08-17 Vela Pulsar 263.6 -2.7 7 1.2
232.0 93-08-24 gal. 348 00 347.5 0.0 2 0.4
232.5 93-08-26 gal. 348 00 347.5 0.0 12 2.6

93-09-07 end of Phase II
301.0 93-08-17 Vela Pulsar 263.6 -2.7 7 1.2
232.0 93-08-24 gal. 348+00 347.5 0.0 2 0.4
232.5 93-08-26 gal. 348+00 347.5 0.0 12 2.6
302.0 93-09-07 N Cyg 1992 89.1 7.8 2 0.5
302.3 93-09-09 GX 1+4 1.4 9.3 12 2.6
303.0 93-09-21 GRS 1009-45 277.2 12.8 1 0.2
303.2 93-09-22 N Cyg 1992 89.1 7.8 9 2.3
303.4 93-10-01 pre-reboost 64.3 25.3 3 -.-
303.5 93-10-04 reboost

(Table 2 cont.)
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Table 2: COMPTEL Observations, Pointings and Viewing Periods
Phase III

eff. COMPTEL
Viewing start Z-axis galactic duration observing time

Period (yy-mm-dd) pointing LONG LAT (days) (days)

303.7 93-10-17 N Cyg 1992 89.1 7.8 2 0.5
304.0 93-10-19 Virgo 278+67 278.2 66.7 6 1.7
305.0 93-10-25 Virgo 278+63 277.7 62.7 8 2.2
306.0 93-11-02 Virgo 278+59 277.6 58.7 7 1.8
307.0 93-11-09 Virgo 269+69 268.7 69.2 7 1.8
308.0 93-11-16 Virgo 283+75 283.2 74.7 3 1.1
308.3 93-11-19 reboost
308.6 93-11-23 Virgo 283+75 283.2 74.7 8 3.0
310.0 93-12-01 Geminga 195.1 4.3 12 2.4
311.0 93-12-13 Virgo 284+75 283.7 74.5 2 0.6
311.3 93-12-15 reboost
311.6 93-12-17 Virgo 284+75 283.7 74.5 3 0.9
312.0 93-12-20 Virgo 281+71 280.5 70.7 7 2.0
313.0 93-12-27 Virgo 289+79 289.3 78.7 7 2.1
314.0 94-01-03 gal. 304-01 304.2 -1.0 13 3.6
315.0 94-01-16 gal. 304-01 304.2 -1.0 7 1.8
316.0 94-01-23 Centaurus A 309.5 19.4 9 2.4
318.1 94-02-01 Cyg X-1 68.4 -0.4 7 2.0
321.1 94-02-08 1A 0535+262 181.4 -2.6 7 2.7
321.5 94-02-15 1A 0535+262 181.4 -2.6 2 0.8
317.0 94-02-17 NGC 1068 158.5 -45.4 12 4.6
319.0 94-03-01 QSO 0716+714 144.0 28.0 7 1.7
320.0 94-03-08 gal. 083-45 83.1 -45.5 7 2.5
319.5 94-03-15 QSO 0716+714 146.4 26.0 7 1.9
323.0 94-03-22 gal. 357-11 356.8 -11.3 14 4.3
322.0 94-04-05 MRK 421 197.0 58.6 14 2.5
324.0 94-04-19 gal. 015+05 15.0 5.6 7 2.5
325.0 94-04-26 gal. 147-09 147.0 -9.0 14 3.6
326.0 94-05-10 NGC 3227 195.9 58.3 7 2.7
327.0 94-05-17 gal. 083-50 82.9 -49.6 7 2.0
328.0 94-05-24 PSR 1951+32 64.9 -0.0 7 1.8
329.0 94-05-31 gal. 253-42 253.4 -42.0 7 1.7
331.0 94-06-07 PSR 1951+32 64.9 -0.0 3 1.1
330.0 94-06-10 gal. 018+00 18.0 0.0 4 1.4
331.5 94-06-14 PSR 1951+32 64.9 -0.0 4 1.6
332.0 94-06-18 gal. 018+00 18.0 0.0 17 6.1
333.0 94-07-05 PSR 1951+32 64.9 -0.0 7 2.2
335.0 94-07-12 gal. 253-42 253.4 -42.0 6 1.5
334.0 94-07-18 gal. 009-08 9.0 -8.4 7 2.1
335.5 94-07-25 gal. 253-42 253.4 -42.0 7 1.8
336.0 94-08-01 gal. 088-47 88.4 -46.8 3 1.2
336.5 94-08-04 GRO J1655-40 340.4 2.9 5 1.5
337.0 94-08-09 PKS 0528+134 205.0 13.0 20 6.2
338.0 94-08-29 GRO J1655-40 345.0 2.5 2 0.6
338.5 94-08-31 Vela Pulsar 263.6 -2.7 20 5.6
339.0 94-09-20 3C 317 4.1 40.4 14 4.8

93-10-04 end of Phase III
401.0 94-10-04 Cas A 113.9 6.2 14 3.8
402.0 94-10-18 GPlane 310 310.3 -5.0 7 1.6
402.5 94-10-25 GPlane 310 306.7 -3.8 7 1.6

(Table 2 cont.)
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Table 2: COMPTEL Observations, Pointings and Viewing Periods
Phase IV/Cycle-4

eff. COMPTEL
Viewing start Z-axis galactic duration observing time

Period (yy-mm-dd) pointing LONG LAT (days) (days)

403.0 94-11-01 Her X-1 58.2 37.5 8 2.1
403.5 94-11-09 OJ 287 206.8 35.8 6 1.6
404.0 94-11-15 S Gal. Pole 7.2 -73.4 14 4.2
405.0 94-11-29 3C 279 306.7 56.5 9 3.2
405.5 94-12-07 GRO J1655-40 306.7 56.5 6 2.1
406.0 94-12-13 Virgo 336.3 67.2 7 2.4
407.0 94-12-20 Virgo 334.3 63.0 14 4.1
408.0 95-01-03 3C 279 305.1 57.1 7 2.0
409.0 95-01-10 LMC 274.7 -39.2 14 3.9
410.0 95-01-24 gal. 082-33 82.2 -32.6 21 5.7
411.1 95-02-14 QSO 0716+714 145.1 23.9 7 2.1
411.5 95-02-21 QSO 0716+714 143.3 22.7 7 2.1
412.0 95-02-28 Anticenter 185.3 0.7 7 2.1
413.0 95-03-07 Anticenter 191.8 -3.4 14 4.2
414.0 95-03-21 Vela 281.4 -13.5 8 1.5
414.3 95-03-29 GRO J1655-40 347.3 0.6 7 2.0
419.1 95-04-04 Orion 207.4 -19.1 7 2.5
415.0 95-04-11 LMC 275.7 -24.0 14 3.5
418.0 95-04-25 MRK 421 158.1 65.8 14 4.2
419.5 95-05-09 Orion 211.9 -17.6 14 4.5
420.0 95-05-23 Orion 198.2 -18.3 14 5.0
421.0 95-06-06 Gal. Center 355.3 0.4 7 2.2
422.0 95-06-13 Gal. Center 355.4 -0.4 7 2.1
423.0 95-06-20 Gal. Center 2.6 -0.2 10 3.2
423.5 95-06-30 PKS 1622-297 345.7 13.5 10 2.8
424.0 95-07-10 Cen A 312.7 19.0 15 4.2
425.0 95-07-25 gal. 137-47 137.4 -47.3 14 5.0
426.0 95-08-08 Anticenter 184.5 -5.9 14 3.8
427.0 95-08-22 gal. 154-10 153.8 -10.0 16 5.1
428.0 95-09-07 S Gal. Pole 270.6 -82.5 13 3.9
429.0 95-09-20 gal. 018+04 18.3 4.0 7 2.4
429.5 95-09-27 GRO J2058+42 86.3 -12.5 6 2.1

95-10-03 end of Phase IV / Cycle-4
501.0 95-10-03 gal. 028+04 28.0 3.6 14 4.8
502.0 95-10-17 PKS 0528+134 190.7 -11.5 14 4.9
505.0 95-10-31 Cas A - 4 118.0 -2.0 7 2.4
506.0 95-11-07 Cas A - 1 111.0 5.0 7 2.5
503.0 95-11-14 Cas A - 3 104.0 -2.0 7 2.2
504.0 95-11-21 Cas A - 2 111.0 -10.0 7 2.2
507.0 95-11-28 CTA 102 77.4 -38.6 9 2.5
507.5 95-12-07 CTA 102 77.4 -38.6 7 2.0
508.0 95-12-14 gal. 005+00 6.5 -0.2 6 1.7
509.0 95-12-20 gal. 021+14 21.6 13.1 13 3.8
510.0 96-01-02 Monoceros 231.0 3.7 3 0.8
510.5 96-01-05 Monoceros 229.0 3.5 9 2.5
511.0 96-01-16 3C 273 298.3 62.9 14 4.9
511.5 96-01-30 3C 273 310.6 53.2 7 2.5
513.0 96-02-06 PKS 2155-304 17.6 -52.1 7 2.0
514.0 96-02-13 gal. 060-60 62.3 -60.6 7 2.4
515.0 96-02-20 QSO 1219+285 159.4 82.9 14 3.8

(Table 2 cont.)
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Table 2: COMPTEL Observations, Pointings and Viewing Periods
Phase IV/Cycle-5

eff. COMPTEL
Viewing start Z-axis galactic duration observing time

Period (yy-mm-dd) pointing LONG LAT (days) (days)

517.0 96-03-05 PKS 0208-512 276.8 -59.6 13 3.5
516.1 96-03-18 GRO J1655-40 341.1 5.6 3 0.8
516.5 96-03-21 MRK 501 61.0 41.2 13 4.7
518.5 96-04-03 0716+714 144.0 28.0 20 5.4
519.0 96-04-23 3C 345 63.0 40.0 14 5.0
520.0 96-05-07 Orion - 1 208.8 -4.6 14 4.9
520.4 96-05-21 PKS 2155-304 17.7 -52.3 7 2.0
521.0 96-05-28 GRO J0516-609 275.6 -36.3 14 3.2
522.0 96-06-11 Cen X-3 285.7 -1.5 3 0.8
522.5 96-06-14 Cyg X-1 65.8 2.7 11 3.1
523.0 96-06-25 Orion - 2 207.1 -21.0 14 4.5
524.0 96-07-09 GX 339-4 343.1 -3.6 14 3.8G
525.0 96-07-23 gal. 340-49 338.8 -54.5 7 1.4
526.0 96-07-30 Geminga 187.7 -3.6 14 3.8
527.0 96-08-13 Crab - 1 190.1 -1.8 7 2.1
528.0 96-08-20 Crab - 2 185.9 -0.2 7 2.4
529.5 96-08-27 GRO J1655-40 345.0 2.5 10 2.7
530.0 96-09-06 GRO J0004+73 124.7 6.4 27 8.4
531.0 96-10-03 PSR B1055-52 283.8 -0.2 11 2.4

96-10-15 end of Phase IV / Cycle-5
601.1 96-10-15 PSRJ2043+274 70.1 -10.5 14 4.9
520.9 96-10-29 Orion-1 214.4 3.2 14 4.5
602.0 96-11-12 GAL 60+65 60.0 65.0 7 2.4
603.0 96-11-19 GAL 60+65 60.0 65.0 7 2.5
605.1 96-11-26 GAL 43+57 43.2 56.8 7 2.5
604.1 96-12-03 GAL 48+61 48.4 60.7 7 2.4
606.0 96-12-10 3C 279 306.4 56.4 7 2.2
607.0 96-12-17 3C 279 306.5 56.4 6 1.7
608.0 96-12-23 3C 279 306.8 56.7 7 1.9
609.0 96-12-30 3C 279 306.9 56.8 8 2.4
610.0 97-01-07 3C 279 306.9 56.8 7 2.3
610.5 97-01-14 3C 279 306.6 58.9 7 2.5
611.1 97-01-21 3C 279 306.9 56.8 7 2.5
612.1 97-01-28 Cyg X-1 71.3 3.1 7 2.0
624.1 97-02-04 GAL 16+00 15.9 3.4 7 2.0
614.5 97-02-11 GAL 40-60 39.8 -60.3 7 2.0
616.1 97-02-18 PKS 0528+134 191.4 -11.0 28 8.1
617.1 97-03-18 Orion-3 220.0 - 5.0 6 2.0
617.2 97-03-24 Reboost Test 1
617.3 97-03-25 Orion-3 220.0 - 5.0 1 0.3
617.4 97-03-26 Reboost Test 1
617.5 97-03-27 Orion-3 220.0 - 5.0 5 1.7
617.6 97-04-01 Reboost (1) 6
617.7 97-04-07 Orion-3 220.0 - 5.0 2 0.7
617.8 97-04-09 MRK 501 66.8 37.3 6 1.8
618.0 97-04-15 Carina-2 274.3 - 3.0 21 5.5
619.0 97-05-06 Cir X-1 319.6 - 1.6 8 2.1
619.2 97-05-14 GRS 1915 47.3 - 0.9 6 1.8
619.4 97-05-20 Cir X-1 319.6 - 1.6 28 7.3
619.5 97-05-28 Reboost (2) 7
619.7 97-06-04 Cir X-1 319.6 - 1.6 6 1.6

(Table 2 cont.)
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Table 2: COMPTEL Observations, Pointings and Viewing Periods
Phase IV/Cycle-6

eff. COMPTEL
Viewing start Z-axis galactic duration observing time

Period (yy-mm-dd) pointing LONG LAT (days) (days)

620.0 97-06-10 GAL 16+4 15.8 3.6 7 2.4
621.5 97-06-17 3C 279 301.7 57.8 7 2.5
622.0 97-06-24 Orion-1 226.6 -21.3 21 6.7
623.5 97-07-15 BL Lac 92.6 -10.4 7 2.5
623.0 97-07-22 Orion-2 207.5 -28.4 14 4.3
625.0 97-08-05 GRS 1758-258 1.4 0.8 14 4.3
615.1 97-08-19 PKS 1622-297 348.8 13.3 7 2.1
626.0 97-08-26 GAL 270-75 270.0 -75.0 7 2.0
627.0 97-09-02 PSR 1055-52 288.1 2.0 7 1.9
628.0 97-09-09 GAL 300-74 300.2 -74.3 7 1.8
629.0 97-09-16 GAL 300-74 300.2 -74.3 7 2.0
630.0 97-09-23 PSR 1055-52 288.1 2.0 14 3.2
632.1 97-10-07 Carina-1 307.9 - 7.5 27 5.9
631.0 97-11-03 PKS 0235+164 156.8 -39.1 8 2.4

97-11-11 End of
Phase IV/Cycle-6

701.0 97-11-11 PKS 2155-304 10.1 -54.1 7 2.1
702.0 97-11-18 PKS 2155-304 10.1 -54.1 7 2.2
703.0 97-11-25 GAL 035+20 34.9 19.3 7 2.5
704.0 97-12-02 GAL 035+20 34.6 13.9 7 2.4
705.0 97-12-09 PSR B1509-58 319.6 7.8 7 2.0
706.0 97-12-16 PSR B1509-58 320.4 3.5 7 2.0
707.0 97-12-23 PSR B1509-58 316.9 - 0.2 7 1.9
708.0 97-12-30 PKS 2155-304 10.1 -54.1 7 2.1
709.1 98-01-06 PKS 2155-304 10.1 -54.1 7 2.1
710.0 98-01-13 J1835+5919 85.9 29.4 8 3.0
711.0 98-01-21 J1835+5919 85.9 29.4 6 2.1
712.0 98-01-27 GAL 035+20 32.8 20.3 28 8.4
713.0 98-02-24 GAL 110-20 108.8 -24.6 14 5.0
714.0 98-03-10 GAL 350-70 39.7 -72.3 7 2.2
715.0 98-03-17 GAL 350-70 57.3 -73.6 3 0.9
715.5 98-03-20 1156+295 189.6 78.2 7 2.8
716.5 98-03-27 MRK 421 176.6 61.8 6 2.1
716.7 98-04-02 MRK 421 177.9 63.8 12 4.2
717.0 98-04-14 Cen X-3 289.1 - 3.7 9 2.4
718.0 98-04-22 Cen X-3 287.8 2.5 7 1.9
719.0 98-04-29 Cen X-3 292.1 0.3 6 1.7
720.5 98-05-05 GRS 1915+105 44.6 0.4 10 3.5
721.0 98-05-15 MRK 501 63.6 38.9 4 1.4
721.5 98-05-19 SN 1998bu 234.4 57.0 3 1.1
722.5 98-05-22 MRK 501 63.6 38.9 5 1.5
723.5 98-05-27 SN 1998bu 230.1 55.2 6 2.1
725.5 98-06-02 SN 1998bu 230.2 55.2 14 4.9
726.5 98-06-16 SN 1998bu 230.2 55.1 7 2.5
727.5 98-06-23 Vela pulsar 269.0 - 3.0 7 2.0
727.7 98-06-30 SN 1998bu 239.0 58.8 7 2.0
724.5 98-07-07 Geminga 191.5 0.8 14 5.0
728.5 98-07-21 SN 1998bu 231.6 55.8 35 11.2
728.1 98-08-21 aspect lost 4
728.2 98-08-25 aspect tests 1

(Table 2 cont.)
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Table 2: COMPTEL Observations, Pointings and Viewing Periods Phase IV/Cycle-7

eff. COMPTEL
Viewing start Z-axis galactic duration observing time

Period (yy-mm-dd) pointing LONG LAT (days) (days)

730.6 98-08-26 SN 1998bu 254.9 45.5 14 4.6
731.5 98-09-08 SN 1998bu 235.7 55.4 7 2.2
732.5 98-09-15 GAL 058-12 232.3 58.7 7 2.5
728.7 98-09-22 J0218+4232 139.4 -18.7 3 1.1
729.5 98-09-25 J1550-564 324.9 - 0.2 11 3.0
734.0 98-10-06 GAL 190-70 204.1 -72.0 14 4.5
728.9 98-10-13 J0218+4232 139.4 -18.7 21 6.1
734.5 98-11-03 GAL 190-70 204.1 -72.0 14 4.6
736.0 98-11-10 Orion B1 227.9 - 4.3 6 1.9
736.5 98-11-16 Leonid Save 17.3 -37.5 2
736.7 98-11-18 Orion B1 227.9 - 4.3 6 1.9
737.0 98-11-24 GAL 044-09 44.3 - 9.1 7 2.6

98-12-01 End of
Phase IV/Cycle-7
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Table 5: Active Galactic Nuclei

Source Z-Value Position Flux (10−5 photon cm−2 s−1) VP Ref.
or

l b (0.75–1) (1–3) (3–10) (10–30) Phase
[deg] [deg] [MeV] [MeV] [MeV] [MeV]

CTA 102 1.037 77.4 -38.6 <10.4 <12.1 <7.4 1.4±1.1 VP 19 (1)
(PKS 2230+114) <15.1 <24.7 <10.7 <6.9 VP 26+28

<17.9 <30.0 <13.5 <6.5 VP 37
<7.8 <12.2 <6.4 1.9±0.9 Phase 1

3C 454.3 0.859 86.1 -38.2 <10.5 <12.9 6.9±3.3 <3.8 VP 19 (1)
(PKS 2251+15) <17.5 <23.0 <8.1 6.1±1.80 VP 26+28

<20.2 12.4 ±10.4 <13.0 2.2±1.8 VP 37
<10.4 <9.2 2.8±2.3 2.9±1.0 Phase 1

PKS 0528+134 2.06 191.4 -11 9.4±8.2 9.7±6.3 4.4±2.5 3.2±1.0 VP 0
(OG 147) 16.6±8.7 <13.8 <7.7 3.0±1.0 VP 1

<16.2 <21.8 <9.4 <3.2 VP 2.5
<15.6 <18.7 <8.4 <2.8 VP 36/39
<32.1 15.3 ±12.3 <15.2±4.7 3.3±1.7 VP 213
<24.4 <14.0±9.5 <4.4±3.6 <2.7 VP 221
<20.9 <17.4 5.0±3.6 <4.3 VP 310

11.3±10.0 18.1 ±8.3 <6.3 <3.1 VP 321 (2)
23.8±7.9 20.6 ±6.6 <5.0 <1.8 VP 337
<32.1 15.3±12.3 15.2 ±4.7 3.3±1.7 VP213
<8.7 5.8±3.4 4.3±1.4 2.0±0.5 Phase I+II

4.2±3.4 8.5±2.7 2.3±1.0 1.3±0.4 Phase I–III

GRO J0516–609 270 -35 <12.8 <18.1 <8.3 <2.1 VP 6 (3)
(PKS 0506-612/ <18.6 20.0±7.2 <12.4 <4.2 VP 10
PKS 0522-611) <11.0 9.2 ±6.2 8.9±3.2 <1.7 VP 17

<9.4 15.1±4.6 5.7±2.5 <1.5 VP 10+17

PKS 0208-512 1.003 276.1 -61.8 21±9 VP 6
(RX J02107–5100) <26 VP 9

<15 VP 10
<18 VP 13.5
<23 VP 17 (4)

35±12 VP 220
44±9 VP 224

<12 41±7 <7 <3 Phase II

(Table 5 cont.)
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Source Z-Value Position Flux (10−5 photon cm−2 s−1) VP Ref.
or

l b (0.75–1) (1–3) (3–10) (10–30) Phase
[deg] [deg] [MeV] [MeV] [MeV] [MeV]

3C273 0.158 290.0 64.4 25.9±6.2 <1.7 VP 3 (5)
(1226+023) (0.75–8 MeV) (8–30 MeV)

13.8±4.8 10.7±3.7 5.6±1.9 <1.7 VP 3
(0.75–1.25) (1.25–3) (3–8) (8–30)

<19.2 <2.5 VP 11
(0.75–8 MeV) (8–30 MeV)
<8.5 14.5±2.2 3.9±0.9 0.6±0.3 Phase I to III (6)

GROJ1224+2155 255.1 +81.7
(PKS 1222+216) <4.8 <5.4 2.6±0.9 <0.9 Phase I–III (6)

3C279
(1253–055) 0.538 305.1 57.1 <13.8 2.9±0.9 3 (5)

(0.75–8 MeV) (8–30 MeV)
<12.1 <3.2 1

(.75–8 MeV) (8–30 MeV)

<8.8 6.3±2.0 <3.2 0.8±0.3 Phase I to III (6)
5.9±3.0 6.9±2.4 1.5±1.0 1.0±0.3 Phase I to IV (9)

Centaurus A ∼3 Mpc 309.5 19.4 16.4±8.1 <17.6 4.0±2.4 1.6±0.8 VP 12 (7)
NGC 5128 31.0± 12. 16.4± 11 <9.2 <5.8 VP 14a

16.8± 16. <28.6 <15.8 < 2.9 VP 23b

<20.1 30.3±13. 7.1±6.2 <3.9 VP 27
<20.5 <35.0 <14.9 <5.7 VP 32

14.1±5.2 10.8±4.5 2.2±1.9 < 1.4 Phase I

<12.2 <14.3 8.8±2.6 1.3±0.9 VP 207
18.8±15. 14.5±12. 5.1±4.4 <3.8 VP 208
<23.3 21.3±8.3 10.8±3.1 <1.7 VP 215 +217
<11.9 5.8 ±4.6 8.6±1.8 <1.7 Phase II

(Table 5 cont.)
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Source Z-Value Position Flux (10−5 photon cm−2 s−1) VP Ref.
or

l b (0.75–1) (1–3) (3–10) (10–30) Phase
[deg] [deg] [MeV] [MeV] [MeV] [MeV]

Centaurus A 28.1±9.9 <26.6 <6.7 2.3±1.4 VP 314
(NGC 5128) <6.9 4.5±2.9 <2.2 <2.4 VP 315

<30.6 <17.1 <9.0 <1.6 VP 316
24.1 ±6.2 <14.9 <3.9 <1.2 Phase III

18.7±14. <36.1 <9.1 <3.0 VP 402.0
<28.7 26.6±12. <8.9 <4.2 VP 402.5
<13.5 18.6±7.7 3.6±2.7 <1.3 VP 424.0
<15.2 21.9±5.8 <4.5 <1.1 Phase IV

9.1±3.0 6.4±2.5 2.1±1.0 <0.6 Phase I to IV

PKS 1622–297 0.815 348.5 13.5 <22.0 <13.5 <6.1 3.3±0.7 VP 421–423.5 (8)

Notes

aHeavily influenced by Earth in field-of-view.
bLarge data loss due to malfunctioning tape recorder.

References

(1) Blom et al. (1995a).
(2) Collmar et al. (1997a).
(3) Bloemen et al. (1995).
(4) Blom et al. (1995b).
(5) Williams et al. (1995b).
(6) Collmar et al. (1996).
(7) Steinle et al. (1998).
(8) Collmar et al. (1997b).
(9) Collmar et al. (1997c).
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Table 10: Upper Limits to Galactic Black Hole Candidates
|b| < 10◦

Source Position 2σ Flux (10−5 cm−2 s−1) Note Ref.

l b (0.75–1) (1–3) (3–10) (10–30)
[deg] [deg] [MeV] [MeV] [MeV] [MeV]

GRO J1719-24 2.4 7.0 <3.5 7.8±2.6 <2.2 <0.78 a,b,c (1)
<3.68 < 3.64 <1.54 <0.76 a,c (2)

GRS 1758–258 4.5 -1.4 <3.5 <3.8 <1.7 <0.64 a,c (1)

GRS 1826–238 9.3 -6.0 <6.8 <8.8 <3.4 <1.10 a,c (1)
<7.2 <3.6 <2.97 <1.22 a,c (2)

EXO 1846–031 29.9 -0.9 <5.0 <3.2 <2.8 <0.88 a,c (1)
<4.5 <4.63 <1.99 <1.09 a,c (2)

SS433 39.7 -2.2 <4.3 <3.0 <2.8 <0.78 a,c (1)
<9.13 <4.37 <2.41 <0.76 a,c (2)

GRS 1915+105 45.3 -0.9 <5.3 <3.4 <3.2 <0.76 a,c (1)
5.70±2.69 <4.29 <2.56 <0.76 a,c (2)

4U 1957+115 51.3 -9.30 <2.8 <9.8 3.6±1.0 <0.86 a,b,c (1)
<4.05 <8.17 <3.66 <0.96 a,c (2)

GS 2000+251 63.4 -3.1 <2.8 <3.4 <3.5 <0.66 a,c (1)
(QZ Vul) <4.55 <4.38 <2.14 <0.63 a,c (2)

GS 2023+338 73.2 -2.2 <6.3 <6.8 <2.6 <0.54 a,c (1)
(V 404) 10.25±3.03 8.95±2.50 <2.33 <0.58 a,b,c (2)

WR 148 90.08 6.47 <4.60 <9.87 <2.71 <0.65 a,c (2)

A 0620–00 210.0 -6.5 <3.5 <3.8 <2.4 <0.98 a,c (1)
(Nova Mon 1975) <5.46 <5.38 <3.17 <1.51 a,c (2)

(Table 10 cont.)
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Source Position 2σ Flux (10−5 cm−2 s−1) Note Ref.

l b (0.75–1) (1–3) (3–10) (10–30)
[deg] [deg] [MeV] [MeV] [MeV] [MeV]

GRS 1009–45 275.9 9.4 <7.0 <5.6 <3.6 <1.06 a,c (1)

(Nova Vel 1993) <11.69 <5.52 <1.94 <0.93 a,c (2)

GRS 1124–684 295.0 -7.1 <6.8 <3.4 <4.7 <1.28 a,c (1)
(Nova Mus 1991) <4.4 <4.55 <2.05 <1.32 a,c (2)

GS 1354–645 310.0 -2.8 <9.8 <6.8 <2.7 <2.00 a,c (1)
<10.2 <7.89 <4.61 <1.17 a,c (2)

TrA X–1 320.32 -4.43 8.58±3.80 <12.97 <3.17 <2.60 a,b,c (2)
(A1524-617) <7.3 <8.2 <2.8 <2.80 a,c (1)

4U 1543–475 330.9 5.4 <6.0 <4.2 <1.7 <0.74 a,c (1)
<7.45 <8.97 <2.23 <0.96 a,c (2)

4U 1630–472 336.9 0.3 <3.3 <3.4 <1.8 <1.20 a,c (1)
<3.93 <4.22 <1.96 <1.03 a,c (2)

GX 339–4 338.9 -4.3 <0.35 <3.6 <1.8 <0.74 a,c (1)
<5.48 <7.75 <2.60 <0.78 a,c (2)

GRO J 1655–40 344.9 2.5 <3.8 <3.8 <1.7 <1.16 a,c (1)
(Nova Sco 1994) <7.07 <5.42 <1.73 <0.99 a,c (2)

H 1741–322 357.1 -1.6 <4.0 <4.2 <2.0 <0.72 a,c (1)
<3.68 <6.68 <2.26 <0.60 a,c (2)

4U 1755–338 357.2 -4.9 <4.0 <2.0 <0.72 a,c (1)
(Nova Oph 1977) <3.67 <4.97 <2.17 <0.60 a,c (2)

H 1705–250 358.6 9.1 <4.0 <4.2 <2.0 <0.86 a,c (1)
<4.93 <6.09 <1.58 <0.60 a,c (2)

(Table 10 cont.)
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Source Position 2σ Flux (10−5 cm−2 s−1) Note Ref.

l b (0.75–1) (1–3) (3–10) (10–30)
[deg] [deg] [MeV] [MeV] [MeV] [MeV]

GRS 1734–292 358.84 1.40 <3.68 <5.69 <1.53 <1.25 a,c (2)

1E 1740.7–2942 359.1 -0.1 <4.0 < 4.2 <2.0 <1.66 a,c (1)
<3.67 <5.53 <2.17 0.93±0.36 a,b,c (2)

Notes

(a) Model for diffuse galactic emission included in analysis.
(b) A positive flux measurement does not necessarily indicate

a source detection (see ref. 1).
(c) All upper limit fluxes are applied to data from Phase

I to III.

References

(1) McConnell et al. (1996).
(2) van Dijk (1996).
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