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Missions and Sensitivities
Astronomy’s Next 10 Years: NRC/NAS Decadal Survey
HESS, Cangaroo, MAGIC, Agile . INTEGRAL, SWIFT
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instrument overall height 1.3 m

What Detector Technology is required to measure the energy and
direction of 0.5to 50 MeV photons?

Principal Interactions. Compton Scattering < 8 MeV< Pair Creation (in Silicon)

P Measure Energy and tracks of secondary »MeV electrons

130 Field of View MEGA:
e J " Tracker (D1): double sided Si strip detectors
" N B Calorimeter (D2):
:152?533‘“"**&“&%  Shieraion 2(3)D resolving Csl/PIN diode detectors

N ¢ = Requirements on a_g-ray telescope
L. 4
A *Selectivity / Background Suppression
5 === «Effectiveness/ Sensitivity
| ,sf | *Resolution (Angular and Energy)
I 1| ——— i

Anticoincidencehield

instrument overall width 1.2 m
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The MEGA Prototype Detector (status March 2001, MPE)
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MEGA Prototype Calibration Measurements.
0.4 —2 MeV: Laboratory radioactive sources

2-10 MeV: accelerator U. Stuttgart, May 2001
10-50 MeV: Duke U., IC beam, end 2001
June 2002: Balloonflight with CESR

Three sources (137Cs, 662keV) |
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Simulation and Realisation of a Satellite Telescope
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Technical Data of the MEGA satellite

Mass.

Diameter: 200 cm
L ength:

Power:

950 kg

235cm
350 W

M EGA -Instrument with antennd

sensors, and thrusters
Solar panels

Satellite electronics

2 cold gas tanks

2 radiators

3 Magnetic torquers
Interface to the launcher

S-Band Nadir Antenna
and thruster

Telemetry: online, max. 150 kbit/s (TDRSS - DAYS)

Orbit

Altitude

Orbital lifetime:
Inclination:
Attitude

Position, Attitude:
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500 km, circular
> Syears

< 285°
Zenith-Scan
GPS, Starsensors



MEGA Misson: All Sky Monitor

To TDRSS-DAS Exposure Map

Real Time Telemetry 2 years Mission

MEGA Viewing Plan: 11238 orbits (2 y), i=28.5 deg, 500km
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- Transient sources are detected in real time
- Prompt follow-up observations

- Homogeneous exposure with dlight tilting of attitude
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Sensitivity [ v/ cm? s ]

MEGA Sensitivity : Continuum and Linesources

GEANT Simulationsincl. Orbital Background
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Angular Resolution 2.4 FWHM @ 2 MeV / Source Location: <2 arcmin
Energyresolution 3% FWHM @ 2 MeV
10% (Crab in 100 h)

Polarization
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Astrophysicsin the 0.4 — 50 MeV region

' Pl ey om0

- Cosmic Particle Accelerators

- Nucleosynthesis, Cosmic Radioactivity

COMPTEL
I — 30 MeV
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Black Hole Binaries (Cyg X-1)
- trangition thermal — non-thermal

- supermassive

black holes

Supernova Remnants
(Plerions, Crab-Nebula):
- Electron Accelerators
- Synchrotronemission

Pulsars and Magnetars (PSR 1509-58):
- PSR Electrodynamics
- Photonsin extreme magnetic fields
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AGN and Blazars
(Mkn 421/3C273)
- Relativistic Jets



MEGA (0.4 —-50 MeV) Key Science Objectives

Physics of Cosmic Accelerators/ Relativistic sources
» Rotation power ed Neutron Stars
 Stellar mass Black Holes, Accretion powered binary systems
» Galactic mass Black Holes and their Jets (AGN, Radio/Seyfert/Blazars)
« Gamma Ray Bursts/relativisticfireballs
« Solar Flares
Understand Cosmic Nucleosynthesis (Gamma Ray Lines)
» Explosive Events. Novae, Supernovae
» Radioactive Debris SNRs, galactic diffuse radioactivity
Physics of Cosmic Rays and theinterstellar medium
» Galactic diffuse continuum radiation / sour ce components and their
distribution in the Galaxy
Cosmology
» Extragalactic diffuse radiation / confused sources (AGN, misaligned Blazars) /
cosmological SN la/ GRBs as probesto high redshift
... Into the unknown:
» Unidentified EGRET Sour ces
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Latitude

Simulation of Sour ceswith Continuum-Spectra

Ansatz: EGRET Catalog 3EG (270 Sources)
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Extrapolation to the MEGA range (1-10 MeV)
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A map of thisquality will be
achieved over the entire scan
path of MEGA in 6 weeks

MEGA will detect at least 200
3EG sources!
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What will we see with MEGA?

Nature of Source Typical Representatives MEGA COMPTEL
Neutron Stars (rotation powered) Pulsars. Radio, ms, Magnetars 10 3
Stellar Mass Black Holes Binary Systems 5 1 (Cyg X-1)
(accretion powered / binary systems) Binary Novae 5 1 (N Per 91)

Micro-Blazars, Jet Sources 5 1?
Unknown (galactic?) population Unidentified EGRET Sources 100 4
Galactic Mass Black Holes Radiogalaxies/ Seyfert Galaxies 10-15 1 (OSSE: 4/ 25)
(galactic accretion, relativistic jets) Blazars 100 10
Explosive Nucleosynthesis Novae ('Be, 2Na, e € Ann.) 5/ year 0
(Gamma Ray Lines) Supernovae la (6Ni , 5%6Co, 57Co) 2-3/year | 1(+1987a, SMM)
Galactic star formation / SN history Radioactive Debris SNR (“Ti) 57 1(+ 1?)

|SM (26All, 69Co, F¢, e* € Ann) detailed P
Cosmic Raysin ISM / Sources Galactic Diffuse Emission detailed P
AGN, SNeor cosmological origin Extragaactic Diffuse Background detailed P
NS/NS or NS'BH coalescence Gamma Ray Bursts ~0.5/day | 39 (tota)
Hypernovae
Solar dynamics and particle acceleration Solar Flares: continuum and lines depenolls 27

oncycle
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MEGA Project Status

August 2000:
MEGA proposal submitted to German Small Satellites Programm (DLR
Kleinsatellitenprogramm) with strong US and French participation

September 19, 2000:

The Science Review ranked MEGA second after DIV A (astrometry)
The DLR Program Committee confirmed the ranking and tasked
DIV A to confirm their funding.

April 2001

The DIVA funding, although not yet firmly established, is still judged
acceptable and the project is about to enter Phase B with alaunch planned for
2004.

MEGA has been declared to be of high priority for MPE.

Negotiations on Germany‘s position with respect to the US approach to the
MidEX AO (MoO or full mission) are continuing.
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