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The GECCO Mission and its Science

Eugenio Bottacini
for The GECCO Team

based on Orlando, Bottacini, Moiseev et al. (2022), JCAP, 7, 36
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The Galactic Plane at 22 arcmin resolution
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Resolution of the order of degrees misses most sources
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Downside of Coded-Mask Telescopes: the Background
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GECCO: Compton Telescope + Coded-Mask Telescope

CdZnTe
Imaging Calorimeter

Mask

Event Circle

Compton reconstruction is used to bring the coded-mask 
background under control
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GECCO

Deployable Mask:
20m

Allows for 0.5 arcmin 
angular resolution
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GECCO
- ACD: Anticoicidence 
detector (plastic 
scintillator) protects 
from CRs

- CZT pixel detector: is 
a stand-alone Compton 
Telescope & position 
sensitive detector for 
Coded-Mask Telescope

- CsI: measures 
escaping photons from 
CZT

- BGO: absorbs 
background photons 
and vetoes production 
of bkg photons by CRs



8

Mask Mode:
2 sources resolved
in detector plane

Compton Mode:
1 source resolve
in detector plane             
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GECCO's Expected Performance

Analysis 
Mode

FoV Angular 
Resolution

Aeff 
(cm2)

Stowed 
Mask

Coded 
Mask 60º × 60º 20 arcmin 2500

Deployed
Mask

Coded 
Mask 4º × 4º 0.5 arcmin 400

Compton 60º × 60º 4º – 8º 400-800
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GECCO Sensitivity:
for deployed position of mask and 106 s exposure time



11

GECCO: The Status
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Beam Test at
NSRL/BNL

during pandemic
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Science with GECCO
Galactic Plane is home to interesting science and new physics (e.g. 
Fermi/eRosita Bubbles, Dark Matter particles, 511 keV emission).

We need to tell true diffuse emssion from unresolved sources apart.
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Diffuse Emission vs Point Sources
(511 keV, DM particles)

Orlando, E. 2018
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Predehl et al. 2020 Su et al. 2010

Fermi Bubbles: spectral measurement
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De Angelis et al. 2018

Fermi Bubbles: spectral measurement
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Orlando, Bottacini, Moiseev et al.(2022), JCAP, 7, 36

GECCO

Take-Home Message

GECCO Specs:
§ 0.5 arc min angular resolution
§ Diffuse emission detection 

(background suppression)
GECCO Science:
§ Galactic Center Region
§ Fermi / e-Rosita Bubbles
§ Dark Matter
§ 511 keV
§ Trasients
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Thank You to
The GECCO Collaboration
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back up
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Ghisellini, G. 2015 Bottacini et al. 2010
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Bottacini et al. 2010
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back up

Evans R.D., 1955, The Atomic Nucleus
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