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• Line emission 
positron astrophysics:

the 511 keV line  from the galactic center 
nucleosynthesis gamma-ray lines:
26Al (1809 keV), 56Co (847,1238 keV), 44Ti (1157 keV)

• Continuum emission
neutron stars, BH binaries, AGN 
Gamma Ray Bursts (GRBs)

• Polarization measurements
pulsars and PWNe, GRBs

COMPTEL 26Al all-sky map

The MeV Universe: 
COSI major scientific goals

Implications on SN Ia 
and cosmology

EM counterparts 
to GW sources



Improved performance with 
much smaller mass and volume

Over 3 decades



X and Y positions: determined by orthogonal strips
 Strip pitch: 2 mm (0.25 mm gap)

Z position: calculated by time difference between X & Y strips
 Preliminary (depth) resolution: 0.2 mm
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COSI scattering position measurement
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Launch date Launch location Primary target Duration # of GeDs

June 1, 2005 Ft. Sumner, NM, USA background 8.5 hours 2

May 17, 2009 Ft. Sumner, NM, USA Crab 38.5 hours 10

April 29, 2010 Alice Springs, Australia Galactic center crashed 10

Dec. 29, 2014 McMurdo, Antarctica GRB 44 hours 12

May 17,  2016 Wanaka, New Zealand Galactic center 47 days 12

Spring 2019 Wanaka, New Zealand Galactic center ~ 100 days 12

COSI stratospheric balloon flights 



Germanium Detector Array

Instrument Cradle

Instrument Gondola

NCT 2009 flight, NM, USA



NCT flight on May 17, 2009



NCT image of the Crab Nebula from the 2009 flight 
(Bandstra et al. 2011, ApJ 738: 8)

The first Crab detection among all the efforts 
for the next generation Compton telescope!



The COSI 2014 flight





The NCT narrow line sensitivity (3σ) compared with COMPTEL and INTEGRAL/SPI













Launch attempt # 3, April 27, 2016



Launch attempt # 3, April 27, 2016



COSI and Balloon Layout

Balloon InflationCOSI
Launch



COSI launch at Wanaka, New Zealand, May 17, 2016



COSI at float, 33.5 km above the surface



Preliminary



GRB160530A - COSI discovery data



The COSI 2016 flight 
exposure map using a 
simulated effective area 
at 356 keV.



COSI 2016 flight path (May 17 – July 2)

Data are being analyzed to study GRB160530A, Galactic 511-keV emission, and 
some other sources like BHXRB, AGN, AXP/SGR and pulsars.  

Now we are also preparing for the 2019 flight and working on new electronics 
systems. 

Working for a future 
COSI-based space mission …



(Churazov et al. 2014, Nature 512, 406)

The first detection 
of nucleosynthesis 
lines from a type Ia 
supernova!

(M82: 3.5 Mpc away)
(M101: 6.4 Mpc away)



The 56Co lines as detected from
SN 1987A by SMM/GRS.
(Matz et al. 1988, Nature 331, 416)

The first detection of 
nucleosynthesis lines from a 
type II supernova!





(A. J. Dean et al. 2008, 
Science 321, 1183)

(M. Forot et al. 2008, ApJ
688, L29, for IBIS 
measurement)

From SPI measurement :

Polarization degree 
46% ± 10%

Polarzation angle
123˚ ± 11˚

Where does the Crab MeV emission 
come from?


