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COSI Overview

Instrument Science Objectives

w Balloonborne Compton telescope w Lifecycle of(anti-) matterin our Galaxy

w Energyrange 0.2¢ 5.0 MeV w The most violent eventandthe most

w 12 high-purity Gedoublessided strip extreme environments in our Universe
detectors with2 mmstrip pitch Balloon Campaigns: 5 in total

w Energy resolution: 1:8.0 keV FWHM w Last: COSI: 4day flight from Wanaka, New

Zealand, 201§ 15t science flight of NASA
new superpressure balloon platform

w Next: COS2 in 2020 or COA1 in 2022

w Depth resolution: ~0.5 mm FWHM
w Angularresolution: up to~4> FWHM
w Large fieldof-view: almost 1/4 of full sky
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COSI Overview: Operating Principle
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U Photons interact multiple times in active U The origin of a single ndtacked
Germanium detectors via Compton scatters  Compton eventan be restricted to

U The interaction sequendeas to be the so called 2 Y'LJu 2 y cirdes @ S

determined frominformation such as U Thephotons originate athe point of
scatter angles, absorption probabilities, all overlap

scatter probabilities . .
U Deconvolution creates sky maps
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Science with COSI & COSI
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— Nucleosynthesis

Creation and release of new elements:
Stars, supernovae, novae, and mergers

Each nuclear line tells a different story:

26Al: History of star formation over last million years

%0Fe: History of corecollapse supernova

44Ti: Young supernova remnants SPI spectrum
*°Ni: How do type la supernovae explode? .
22Na &'Be: How do nova explosions work? i, ™"

Observe:

A Location

A Fluxes LI ' &
A Line width & shift N ol
A Temporal evolution -

COMPTELmap -~ - Roland Diehl et al

2/12/2019 The Compton Spectrometer and Imager



~ Understand the Origin of the 5kkeV Emission

511-keV map (SPI telescope) Bouchetet al. 2010

Ky > 100 MeV
(FERMI telescope)

SPI observations (200resent):

Very extended 51-keVemission from positron annihilation centered around
galactic center/bulgand around the galactic disk

Contributors (how much TBD):
Nuclear decays, hovasupernovaex-ray binariesdark matter?
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Open a New Dimension: Polarization

KleinNishinacrosssection: (%) - ; (?E_)z (?E_ + g_ _ 2sin?

Compton scattering preserves
iInformation about the linear
polarization of the gamma rays.

Polarization helps to better understand /
constrain models about thgeometry e
and emission processes wivhich the

gamma raysire created, ‘
for examplan

A Pulsars

A AGN (blaciole) jets
A Gammaray bursts

Crab pulsar (xays, Chandra) M87 (Hubble)
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The Instrument and the 2016 Flight
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The COSI Germanium Detectors

w Size: & 8 x 1.5cm?

w Wafer:Orteg Processing: LBNL

w 37 orthogonal strips per side

w 2 mm strip pitch

w Operated as fulhdepleted
p-i-n junctions

w Excellenspectralresolution:
1.5¢ 3 keV FWHM

w Excellent depth resolution: 0.5
mm FWHM

w 12 are integrated in the COSI
cryostat
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