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ABSTRACT. The principal results on active galacticlei from the Phase 1 observations by the
COMPTON Gamma Ray Observatamg presented. These include the detectiomefieclass of
high-energy gamma ragources by th&EGRET instrument and extensive observations of Seyfert
galaxies inow-energy gammaays by OSSE.The identifiedEGRET sources are associatetth
core-dominated radio loud objects, OVV's and Bics. EGRET hasot detected any Seyfert
galaxies. OSSBbserves a thermal-like spectrum frofGC 4151,and the low-energgamma
ray spectra of other Seyferts aignificantly softer than thepectrabelow 50 keV, suggestirthat

a thermal emission mechanism dsaracteristic of these objectOSSE hasot detected any
positron annihilation radiation from any Seyfert, and nei®86Enor COMPTEL have detected
an MeV excess from these sources.

1. Introduction

Prior to the launch of theCOMPTON Observatoryhere were onlffour extragalactic sources
which had been detected above 100 keV: Cen A, MG&L, MCG 8-11-1hnd 3C273(Levine et

al. 1984). AGN observed in tha-50 keV energyband by HEAO, EXOSAT and Gingaere
generally wellfit with a "canonical" power-law spectrum with an a spedtrdéx ofabout -1.7,
although Ginga analyselid provide evidencédor iron line emissionand an additional reflected
component above 10 keV. Was clear thathe spectra of Seyfert galaxies had to bredove
several hundre#teV in order not to overproduce the diffuse gamma ray background. However,
MeV emission consistent with the hatglay spectrunextending to above 1 Mewas reported for

two SeyfertsNGC 4151 (Perotti et al. 1981apdMCG 8-11-11 (Perotti et al. 1981bPDnly one
extragalactic source, the nearlgpasar 3C 273, wadetected above 50 MeV bZOS-B
(Swanenburg et al. 1978). Finally, observations dating from th&98@s hadletected a diffuse
gamma ray background at energies fromk2® to several hundred MeV. The origin of this
gamma ray backgrounkias been thefocus of intense theoretical workut remains a mystery.
Although AGN contribute to the diffuse gamma ray background, the fraction of this background
which is attributable to AGN is unknown.

The COMPTON Gamma Ray Observatonas launched on 5 Aprill991. It carries four
instruments which undertake gammay observations from 2&eV to 20 GeV. The overall
capabilities and characteristicsthése instrumentaredescribed in a series papergJohnson et
al. 1993, Thompson etal. 1993,Schoenfelder eal. 1993,Fishman etal. 1989). Briefly, the
EGRET instrument observes gammays inthe 30 MeV-20 GeV region by converting incident
gammaraysinto electron-positrompairsand uses theath ofthe pairsthrough a multiplespark
chamber to determine the direction of the incident gamagja COMPTELuses thecompton
scattering process timage"1-30 MeV gammarays. Both EGRETandCOMPTEL have broad
fields-of-view and thdirst 18 months (Phase 1) of the missimere used to undertake a full sky
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survey with these two instrument3.his wasaccomplished with a series of two and thwnesek

viewing periods (VP) duringvhich theattitude of the observatorgmained fixed.OSSEoperates

in the 50 keV -10 MeV region, has a 3x711.#4 field-of-view (non-imaging), and is used to study

one object at a timeThe BATSE instrument consists @fjht broadfield-of-view detectorsvhich

provide all sky coverage for transient phenomena such a cosmic gamma-ray bursts and solar flares.
Strong sources can be observedB8yT SE in an Eartloccultation modeand the strongest active
galactic nuclei are monitored on a nearly continual basis (Paciesas et al. 1993)

2. High Energy Sources

As notedearlier, 3C 273 wathe only extragalactichigh-energy gamma rasource detecteplrior

to the launch of GRO. 3C 273 and the Virgo region were schedulediewes inVP11, about 5
months into the mission. However, the occurrence of a Type la supern@Cird527, SN
1991t,resulted in an early change to tiiewing programwhich enabled the Virgo region to be
viewed inVP3 (Junel991). Surprisingly, 3C 273 waw®t observed bYeGRET as anntense
source, butthe nearby OVVquasar 3C 279 was. 3C 279 wtm first quasar forwhich
superluminal motionvas observed, and it hhgen recognized as a good candifletegamma ray
emission. RemarkablfEGRETobserved significant variability in 3Z79'shigh-energy gamma-

ray emission during the twweekobservation (Hartman ai. 1991). The source wasbserved to
increase by a factor of @ver a period of one weelind then decreased byfactor of 3over a
period of only twodays. At a redshift d9.538,theappareny-ray luminosity of the source is 1 x
1048 erg/s if isotropicemission is assumedrhis luminosity is an order of magnitudarger that

the luminosity in any othespectral band. The short term variability and Ithrinosity strongly
indicate the high-energy gamma ray emission originates in relativistic jets with the radiation
beamed toward thdarth. The short term variability probably results from thenission
originating relatively close (a few light days) to the central compact object, and the intrinsic gamma
ray luminosity is reduced from the apparent luminosity by the beaming factor.

The energyspectrum of 3C 279 isbserved to be a power law in tB&RET energy range.
During Junel991when thestrong flaring activity occurred, the photon specinadiex was -1.9.
Several monthfater, when thesource was in aomewhat lower intensitgtate,the spectrum was
slightly steeper, spectrahdex =-2.1. Ginga observed this source several dpyisr to the
EGRET observations in June, 1991 centemporaneousray observations are available. Broad-
bandComptonspectral results on this and other sources will be discussed later in this paper.

During Phase 1 of the OMPTONmMmission,EGRET hageported the detection of ZXtragalactic
sources at greater that §Fichtel etal. 1993a). Thesearelisted inTable 1. All of these sources
belong to theclass of radidoud active galactic nuclei. Fourteare classified as flat spectrum
quasarsand four are BlLacs. Six ofthe sourcesre associatedith radio objectavhich exhibit
superluminal characteristics. Identificatidmsve been made witbptical and/or radio objects in
all but four cases.These identificationare based othe EGRET error boxassociated with each
object and the modikely candidate from a pre-selectist of AGN (Fichtel etal. 1993b). Short
term variabilityhasbeen observetbr several ofthese sourcewhere the detection is sufficiently
significant to perform temporal studies. In all cas#® spectra can beadequately



Table 1. AGN Detected by EGRET during Phase 1

Source Type Redshift Observ. Dates Flux (E>100 MeV) Photon
@) (107 yicm2-s) Index
PKS 0202+149 Quasar 2/20 - 3/5 1992 0.25.40.08 2.50.1
(4C+15.05) 4/23 - 4/28 1997 <1.4
5/7 -5/14 1997 <0.4
PKS 0208-512 Quasar 1.003 9/5-9/12 1991 0.1740.07
9/19 - 10/3 1991 1.0740.08 1.740.1
11/7 -11/14 1991 0.5340.12
0219+428 11/28-12/12 1991 0.1740.04
8/11- 8/20 1992 <0.2
9/1- 9/17 1997 <0.4
0234+285 11/28-12/12 1991 0.1740.05
8/11- 8/20 1992 <0.6
9/1- 9/17 1992 <0.3
PKS 0235+164 BL Lac 0.94 11/28-12/12 1991 <0.3
(OD+160) 2/20 - 3/5 1992 0.8640.12 2.00.2
0420-014 Quasar 0.92 5/16 - 5/30 1991 <0.11
(OA 129) 6/8 - 6/15 1991 <0.11
2/20 - 3/5 1992 0.4440.13
5/14 - 6/4 1992 <0.4
PKS 0446+112 Quasar 5/16 - 5/30 1991 <0.14
6/8 - 6/15 1991 <0.14
8/11 - 8/20 1992 0.9640.18 1.840.3
9/1 - 9/17 1992 <0.5
0454-234 5/14 - 6/4 199p 0.6245
PKS 0454-463 0.858 7/26 - 8/8 1991 0.2740.07
9/19 - 10/3 1991 <0.2
12/27/91-1/10/92 <0.3
5/14 - 6/4 1992 <0.2
PKS 0528+134 Quasar 2.06 5/16 - 5/30 1991 }0.8440.10 2.640.1
6/8 - 6/15 1991
8/11 - 8/20 1992 <0.6
PKS 0537-441 BL Lac 0.894 7/26 - 8/8 19p1 0.33+0.08 2.040.2
8/22 - 9/5 1991 <0.2
12/27/91-1/10/92 <0.5
5/14 - 6/4 1992 <0.3
0716+714 BL Lac 1/10 - 1/23 1992 0.1840.04 1.840.2
3/5-3/19 1992 0.5240.13 2.440.3
6/11 - 6/25 1992 <0.5
0836+710 Quasar 2.17 1/10 - 1/23 1992 0.13+03 2.440.2
(4C+71.07) 3/5-3/19 1992 0.4340.11 1.940.4
6/11 - 6/25 1992 <0.3
1101+384 BL Lac 0.031 6/28 - 7/12 1991 0.1440.05 1.940.1
(Mrk 421) 9/17 - 10/8 1992 0.2240.07
1226+023 Quasar 0.158 6/15 - 6/28 1991 0.2640.04 2.440.1
(3C 273) 10/3 -10/17 1991 0.1340.04




Source Type Redshift Observ. Dates Flux (E>100 MeV) Photon
(2) 107 ylem2-s) Index
1253-055 Quasar 0.538 6/15 - 6/28 1991 2.640.1 1.940.1
(3C 279) 10/3 -10/17 1991 0.8540.07 2.140.1
10/17 -10/31 1991 1.0240.27
4/2 - 4/16 1992 0.5640.20
1606+106 Quasar 1.23 9/12 - 9/19 1991 <0.3
(4C +10.45) 12/12 -12/27 1991 0.5340.12 2.240.3
4/2 - 4/23 1992 0.2940.07
1633+382 Quasar 181 9/12 - 9/19 1991 0.9538 1.996.1
(4C +38.41)
2022-077 Quasar 8/15 - 8/22 1991 0.6740.12 1.540.2
(NRAO 629) 10/31 - 11/7 1991 <0.13
1/23 - 2/6 1992 0.2540.08
2/6 - 2/20 1992 <0.16
10/28 - 11/3 1997 <0.7
PKS 2052-474 Quasar 1.489 8/6 -8/13 1992 <11
8/27 - 9/1 1997 <0.4
10/15 -10/29 1997 0.2840.06
2230+114 Quasar 1.037 1/23 - 2/6 1992 0.2540.05 2.6£0.2
(CTA 102) 4/23 - 4/28 1992 <l1l.2
5/7 - 5/14 1992 0.39+017
8/20 - 9/3 1992 0.48+017
2251+158 Quasar 0.859 1/23 - 2/6 1992 0.7840.08 2.240.1
(3C 454.3) 4/23 - 4/28 1992 1.140.3
5/7 - 5/14 1992 0.4340.13
8/20 - 9/3 1992 1.2340.18

described by a single powkaw, although there may be a suggesfimnhigh energy steepening
above 1 GeV in several of tlemurces. The range of redshifts extends to z ¥his is also
consistent with a subset from a population of objectshich the emission is beamed tna the
observer.

This discovery of aclass ofhigh-energy gamma ragources associated with active galaaticlei

is one of theearly surprises othe COMPTON mission, andhas enabled a newobservational
approach tahe study of AGN. Ihas alsanmadeclear the importance of obtainitmgoad band
coverage, from radio throudtigh-energy gammeays forthese very intriguing sources. Results
from such multi-wavelength campaigns are the subject of other talks at this conference.

3. Low Energy Sources

Unlike EGRET and COMPTEL, OSSE has amaller non-imaging field-of-view and undertakes
observations of isolated objedse at a time.OSSEobserved 35 active galaxies during phase 1.
These sources comprise 14 Seyfert Type 1's, 9 Seyfert Igpd BL Lacs, 5 QSOs, radio
galaxy, and &tarburstgalaxies. Table 2 provides a list the QSOs and BlLLacswhich were
OSSE targetsThe rather smathumber ofQSOsreflects the Phase 1 observation piaior to the



EGRET discovery of the high energy AGNwsll as thdarge number of Seyfertghich hadbeen
observed with hard spectra in previous hard x-ray surveys (Rothschild et al. 1983).

Table 2: QSOs and BL Lacs Observed by OSSE during Phase 1

Source Type Observ. Dates Detection Flux @ 70 keV Photon Index
Signif. (o) (103 ylcm2-s-MeV) | (above 50 keV)
3C 273 QSO 6/15 - 6/28 1991 34.77 23.940.82 1.69+05
8/22-9/5 1991 6.86 76.2+1.29 1.5940.23
10/3 - 10/17 1991 6.66 5.9440.9 1.6340.23
8/12 - 8/20 1992 6.41 23.643.94 2.33+39
9/1-9/17 1992 12.57 29.242.32 1.8440.14
QSO 0736+016 QSO 6/15 - 6/28 1991 0.24
3C 279 QSO 9/19 - 10/3 1991 9.34 10.241.26 2.100.25
9/17 - 10/8 1992 0.66
PKS 0528+134 QSO 10/8 - 10/15 1992 0.61
11/3 - 11/17 1992 1.03
QSO0 0834-201 QsO 10/8 - 10/15 1992 -0.22
11/3 - 11/17 1992 0.20
Mrk 421 BL Lac 7112 - 7/26 1991 -0.63
7126 - 8/8 1991 -0.01
9/12 - 9/19 1991 -1.08
PKS 0548-322 BL Lac 6/11 - 6/25 1992 2.08 6.372 2.924.64
4C 04.77 BL Lac 8/20 - 8/27 1992 0.84
PKS 2155-304 BL Lac 10/15-11/17 1992 4.96 1067 2.010.44

Table 3 listghe Seyfert galaxieshich wereOSSE Phase 1 target$he strongest Seyfert galaxy
observed bYDSSE is NGC 4151These resultave been reported aisack et al. (1992). The
spectrum for NGC 415tbserved in Jul991 isshown inFig. 1. This spectrum iwell fit by
thermal spectra (thermal bremsstrahlung or Sunyaev-Titaroldkel) but isnot consistent with a
single power-law. A single power lafiv to the datagives aspectralindex of-2.72+ 0.07 in the
65-800 keV region (Maisack et al. 1993)which is muchharder than thabbserved at lower
energies.This clearevidenceor a spectral break aritle best fit thermal temperatureaiout 40
keV supportghermalmodels ofSeyfert sources, and is similar to 8pgectraobservedor galactic
black hole candidates such as Cyg X-1 a@RO J0422+34. Nceevidencefor a positron
annihilation feature or an excebfV emission is observethising doubts abouton-thermal
modelsthatwere developetbr these sourcefllowing earlier reports oMeV emissionfor NGC
4151 andMCG 8-11-11. The OSSEand COMPTEL upperlimits in the 1-10 MeV region are
more than an order of magnitude below tbeel reported by Perotti etl. (1981a)from a balloon-
borne observation.

The OSSE observation ofNGC 4151 raiseshe question whether other Seyfert galaxiase
similar spectra, and if so, what tise implicationfor the contribution of Seyferts to the diffuse
gamma ray backgroundNGC 4151,detected at a sensitivity level about 6@, is the only
Seyfert observedhus far for which a distinction betweeapectralmodelscan clearly bemade



(Maisack et al. 1993).Johnson etl. (1994)have studied the summeectra ofmany of the

lower intensityOSSE Seyferts and findhat the summedspectrum is consistent with a thermal
model, and not consistent with a power law model. This can be seen, in part, by inspecting Table 3
where thespectralindicesfor each ofthe Seyfert observatiorsge given. Notethat byexcluding

NGC 4151the average spectrizdex of thesix Seyferts (311, 3C 390.3, IC 4329A, MCG -
6-30-15, MCG 8-11-11and NGC 4388)etected with a significance above & 2.50. This is
significantly harderthat the ‘canonical’ spectraidex observedor these sourcebelow 50 keV,
suggesting that a thermal-like spectrum may be typical of Seyfert galaxies.
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Figure 1. OSSE spectrum of NGC 4151 observed in July, 1991. The best fit Sunyaev-Titarchuk
thermal comptonization model is shown. Previous x-ray and gamma ray results are also shown.

4. Broad-BandCOMPTON ObservatorySpectra

One of the objectives of theompton Observatoris to obtain broad bangray coverage of a
variety of sources. McNaron-Brown &kt (1994)have presented preliminaspectra forseveral
AGN over the gamma ray band froll MeV to 10 GeV. Thesare shown in Figure 2 and
includespectra for 3C 273, 3C 279, PKS 0528-E3 Mrk421, which have been detected by
EGRET athigh energiesind forwhich OSSE and/or COMPTEhbservations havieeen made or
for which significant low-energy upper limits exist. By broad-bspectra, wdimit these to GRO
dataonly. Otherpapers irthese proceedings go into considerably more detail on thebvesay
band observations of AGN, from radio to gamma rays, which is the focus of this meeting .



Table 3: Seyfert Galaxies Observed by OSSE During Phase 1

Source Type Observ. Dates Detection Flux @ 70 keV Photon Index
Signif. (o) (103 ylcm?-s-MeV)| (above 50 keV)
3C 111 Syl 6/28 - 7/12 1991 6.15 5.2340.97 2.030.37
5/14 - 6/4 1992 1.89
3C 390.3 Sy1 10/17-10/31 1991 6.09 6.86+1.20 2.6040.45
5/14 - 6/4 1992 4.89 5.41+#1.09 2.3040.46
Mrk 279 SY 1 3/5-3/19 1992 4.01 4.1P%3 2.380€.62
IC 4329A Sy1 10/8 - 10/15 1997 3.67 8.6442.33 2.2540.59
11/3 - 11/17 1992 8.26 11.441.47 2.8540.38
MCG -6-30-15 SYy1 10/8 - 10/15 1992 3.38 4.8041.70 2.2840.77
11/3 - 11/17 1992 6.91 6.7241.12 2.3940.40
Mrk 509 SY 1 10/28 - 11/3 1992 3.21 6.12168 3.83+#.28
3C 120 SY1 5/14 - 6/4 1992 2.62 5.08+1.89 1.5940.58
6/4 - 6/11 1992 -0.31
7/2-7/16 1992 3.14 3.32+#.16 1.8140.57
MCG +8-11-11 SY 1 6/11 - 6/25 1992 7.65 6.0930 2.700.41
Mrk 841 SY1 4/16 - 4/23 1992 -0.19
NGC 3783 Sy1 6/25 - 7/2 1992 2.08 4.0490 1.620.68
ESO 141-55 Sy 1l 8/27 - 9/1 199p 3.17 4.12+1.94 1.750.74
10/15-10/29 1992 -0.19
Mrk 335 SY1 4/23 - 4/28 1992 -0.54
5/7 - 5/14 1992 0.92
8/20 - 9/3 1992 -0.17
NGC 5548 Sy 1.2 8/15 - 8/22 1991 3.47 6.49+2.00 3.3641.05
10/17-10/31 1991 2.38 8.4242.99 3.68+1.37
10/31 -11/7 1991 2.74 8.2143.20 1.7340.65
NGC 4151 SY 15 6/28 - 7/12 1991 64.41 41.540.83 2.42+05
4/2 - 4/9 1991 5.82 34.446.85 2.2240.45
4/9 - 4/16 1991 5.57 42.6+7.77 2.0740.38
NGC 4593 Sy 1.9 8/12 - 8/20 1992 -0.99
9/1-9/17 1992 -0.94
NGC 7314 SY 1.9 4/28 - 5/7 1992 1.31
NGC 7582 SY 2 12/12-12/27 1991 3.44 7.80+2.32 3.0740.96
4/2 - 4/9 1992 3.04 8.0043.24 5.26+1.66
4/9 - 4/16 1992 0.13
4/16- 4/23 1992 -0.31
NGC 1275 SY 2 11/28-12/12 1991 2.81 2. 0592 2.496.83
NGC 2992 Sy 2 6/4 - 6/11 1992 0.94
7/2 -7/16 1992 0.19
MCG -5-23-16 Sy 2 8/6 - 8/12 1992 4.14 5.55+1.68 1.8940.52
8/12 - 8/20 1992 -0.62
8/27 -9/1 1992 3.80 7.55+.38 2.0840.63
NGC 1068 Sy 2 2/20 - 3/5 1992 0.07
NGC 4388 Sy 2 9/17 -10/8 1992 11.51 10100 2.37€.22
MCG +5-23-16 Sy 2 8/12 - 8/20 1992 -0.51
9/1- 9/17 1992 -0.22
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Figure 2: 0.1 MeV - 10 GeV spectra for four AGN: (a) 3C 273, (b) 3C 279,
(c) PKS 0528+134, and (d) Mrk 421.

The GRO spectrum of 3273 in June, 1991 ishown in Figurea. During this observation, 3C

273 wagelatively weak in high-energy gammeayscompared to th€0S-B observation, and was
alsoweak in low-energy gammayscompared to historicalata. The spectrum is characterized
by a broken power law with a break near 2 MeV, and a change in spectral index of 0.66.

The spectrum for 3@79 isshown in Figure2b. The reader is cautiondtat the datafrom the
GROinstruments ar@ot simultaneous. ThEGRET datawere taken ivP11 when OSSE was

not observing the source. Theme compared withOSSE datdrom VP10. Itshould also be
noted that the high-energy gamma ray emission duriig3 showedclear variability, raising
further caution aboutver-interpreting thesegata.Nevertheless, thEGRET dateduring VP3 and
VP11 showed little change in intensity at the lower energy oBG&RET band (100 MeV). A
broken power law fit to the VP10/VPHatasuggestonly a small change in index in the GRO
energy range, and the combined data are consistent with a single power law of index about -2.0



The spectrum foPKS 0528+134 ishown inFig. 2c. This QSO, at eedshift 0f2.08, haseen
detected bEGRETandCOMPTEL, but OSSBnly has uppelimits for a non-contemporaneous
observation. This source exhibitsie of the softespectraobserved byEGRET @ = -2.6).
COMPTEL observes a weak signathich requires aspectral break near 20 MeV. A spectral
break ofda = 1.0 is also required by OSSE limits in the 0.1-1.0 MeV region.

The spectrum of the nearby Blac, Mrk 421, isshown in Fig2d. Mrk 421 isthe only
extragalactic source observed at Tenérgies by ground-based gamrag detectors (Punch et al.
1992). EGRET hasbtained a spectrum with a power law index2 which agrees with the
TeV datawhen extrapolated to higher energies. TOSSE uppetimits at 100 keV are not
constraining on the spectrum, so it is possibi thisa= -2.0 power law extends unbrokémm
0.1 MeVto1lTeV.

Even though thepectra of AGNobserved byeGRET can be fitvith powerlaws, broad band
GRO datandicatethat spectral breaks occuretergies ranging from lefisat 0.1MeV to above
1 GeV. In the case ¢TKS 0528+134he magnitude of thbreak isda = 1.0and occurs near 20
MeV, while in 3C273the spectrabreak,da = 0.66, occurs dower energy[ 2 MeV. Theenergy
and magnitude of thepectral break shoulgrovide informationaboutthe emission mechanism
and/or geometry of the relativistic beams in these sources.

5. Future Plans for COMPTON/GRO

During Phase 1 thEGRETandCOMPTEL instruments completed a full sky surviey gamma
radiation above 1 MeV. Guest Investigatiomare started in Phase 2 and time current phase
(Phase 3) oveonehalf of the observatiotime is devoted to Gbbservations. Startingith the

next phase (Novembé&®©94) allobserving time will be competed. Sevekay projects havdeen
allocated time in theurrent phase fon-depth study of AGN. Several regions of the sk be
viewed byCOMPTELandEGRET tomonitor a large number of the AGNhich were discovered
during the sky survey.New sourceswill also certainly bediscovered based on the variability
which seems to be commonplace in thalsiects. There is alsodeep survey of the Virgaegion

to be undertaken in Phasew®ich will provide 8 weeks of coordinatezbservations with the
OSSE, EGRETandCOMPTEL instruments. Coordinated observations at other wavelengths are
also being organized in connection with the Virgo survey. Finally, there will be a multi-wavelength
campaign to observe NGC 4151 in December, 1993.

6. Summary

The COMPTON Observatory hamade severaimportant contributions to the understanding of
AGN during the first 1-1/2 years of the mission. These include:

1. Discovery of anewclass ofhigh-energy gamma ray emitting AGi$sociated with radio loud,
core-dominated sources. The short term variability, powessfsetra, and large apparent radiated
power suggest that the emission arises in relativistic jets that are beamed toward the observer.



2. Measurements of the low-energy gamma spgctra of Seyfert galaxiesThesespecitra,
typified by NGC 4151, arenuch steeper above 3@V thanbelow 50 keV. No evidence for
positron annihilation features dfleV excesses reported previously have been obseridis
seems to suggest a thermal orifpn the radiation, similar tahat observed in several galactic
black hole candidates.

3. Broad-band spectra of several radio loud objects with spectral indices and spectrehdngak
covering a widerange of thes@arameters. Further observations and characterizatitimesé
should help in understanding the emission mechanisnperips thegyeometryassociatedvith
these beamesburces. It is clear thatuchprogress in understanding AGMII come from such
multi-wavelength campaigns, and we exgéeitthe COMPTON Observatorwill contribute to a
large number of such campaigns in the future.
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