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To:	
Dean	Eric	Tenbus	
	
	
Letter	of	Nomination	for	the	Excellence	in	Scholarship	and	Creative	Endeavors	Award	
	
	
I	would	like	nominate	Arash	Bodaghee,	Associate	Professor	of	physics	in	the	Department	of	
Chemistry,	Physics	and	Astronomy,	for	the	Georgia	College	Excellence	in	Scholarship	and	
Creative	Endeavors	Award.	
	
Having	served	on	the	faculty	research	awards	committee	for	5	years	(from	fall	2009	to	spring	
2014),	I	can	honestly	say	that	Dr.	Bodaghee’s	work	would	have	easily	placed	him	among	the	
winners,	if	not	the	top	award,	in	each	of	those	years.			
	
His	publications	in	2020-2021	include	a	first	author	paper	in	the	Astrophysical	Journal,	by	far	
the	top	journal	in	astrophysics.		This	would	be	roughly	equivalent	to	publication	in	Nature	or	
Science	in	the	biological	sciences	and,	in	and	of	itself,	would	be	sufficient	for	tenure	at	many	
R1	institutions.		In	addition,	he	is	the	co-author	of	three	more	papers	published	in	the	
Astrophysical	Journal,	two	in	Astronomy	&	Astrophysics	(another	top	international	journal	in	
the	field),	one	in	Monthly	Notices	of	the	Royal	Astronomical	Society	(the	top	international	
journal	from	the	UK),	and	one	in	New	Astronomy	Reviews.	These	journals	are	international	in	
scope	and	read	by	all	serious	academic	astronomers	and	astrophysicists	world-wide.	
	
Publication	in	these	international	peer-reviewed	journals	is	very	competitive	and	difficult.		
Doing	so	several	times	in	a	single	year	is	quite	unusual.		
	
I	am	in	strong	support	for	Dr.	Bodaghee’s	consideration	for	this	Excellence	in	Scholarship	
Award	in	2021.	
	

	 	 	 	 	 Ralph	H	France	III	
	

				 	 	 	 	 	 	
	 	 	 	 	 	 Professor	of	Physics	
	 	 	 	 	 	 Georgia	College	
	 	 	 	 	 	 Dept.	of	Chemistry,	Physics	&	Astronomy	
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Friday, February 18, 2022 
 
To Excellence in Scholarship Award Committee Members: 
 
Please consider this letter of nomination for Arash Bodaghee, Associate Professor in the 
Department of Chemistry, Physics and Astronomy. This nomination is in recognition of his success in 
publication of his astrophysical research for the years 2020-2021. 

During the term under consideration, Dr. Bodaghee has demonstrated a strong commitment to 
contributing to his academic field of research as well as including students in the process in order to 
foster an environment of productive undergraduate research. In 2021-2022, Dr. Bodaghee was able 
to contribute as author or co-author to 9 publications (8 currently published) to top tier journals in 
astrophysics for the U.S., U.K. and the E.U. These articles add to the body of knowledge in high 
energy astrophysics of x-ray binary stars, cataclysmic variable stars and black holes along with 
valuable characterizations of the x-ray and gamma ray emitting sky. This volume of contributions far 
exceeds the typical scholarship productivity of members of our department and I argue it is worthy of 
university wide recognition. 

I draw your attention to the first-authored work published in the Astrophysical Journal in Oct. 2021 
which includes 4 Georgia College undergraduates on the author list. I commend this accomplishment 
for highlighting our students and the work they are capable of.  A second publication from Feb. 2020 
includes another Georgia College undergraduate author that contributed to research involving the 
Hubble Space Telescope.  

It is my opinion that Dr. Bodaghee’s accomplishments in publication and scholarship in astrophysics 
and his successful involvement of 5 undergraduates in this two year term of research deserve the 
strongest consideration for the university level Excellence in Scholarship Award.  

      
 
Sincerely, 
 
 
                              
Donovan Domingue, PhD 
Professor of Physics and Astronomy 
Interim Department Chair 
Department of Chemistry, Physics and Astronomy 
GEORGIA COLLEGE 
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February 21, 2022 

To Whom This May Concern 

 It is my pleasure to write this letter of recommendation for Dr Arash Bodaghee.  I have worked 
with Dr Bodaghee for several years as both his supervisor and colleague.  He has proven to be an 
excellent teacher and academic.  In the classroom Dr Bodaghee is always prepared with lectures that 
are clear, interesting and right on schedule with course objectives.  Dr Bodaghee has five publications 
in 2021.  Any one of these publications would be sufficient to warrant a scholarship award, but to have 
five in one year at GCSU is truly outstanding.  This quality and quantity of research is only realized in 
research universities and brings very positive national recognition to GCSU.  This would be a fantastic 
for any professor, but in addition he has performed this cutting edge work with the involvement of 
undergraduates.  His work has covered his summer salary, and provided a stipend for a summer 
research student.   

Students are always interested in joining his research group, and all his students recognize the 
value of participating in undergraduate research with Dr Bodaghee.  In addition, while performing this 
great research he has also found time for outreach.  He has been actively involved in setting up public 
viewing opportunities at the Pohl Observatory. I highly recommend Dr Bodaghee for the Excellence in 
Scholarship and Creative Endeavors award.  If you need any further information from me please 
contact me at your convenience. 

 
 
Sincerely, 
 
 
 
 
Dr K.C. McGill 
Chair of GCSU Chemistry, Physics and Astronomy Department 
ken.mcgill@gcsu.edu 
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February	21,	2022	

 

Dear Members of the Excellence in Scholarship & Creative Endeavors Award Committee, 

I am writing this letter of support on behalf of Dr. Arash Bodaghee as part of his portfolio for the 
Excellence in Scholarship & Creative Endeavors Award - 2022. I had the pleasure of working 
alongside with Dr. Bodaghee since I joined Georgia College in Spring 2016. Since Dr. Bodaghee’s 
portfolio provides ample examples of the impact of his research including creating the most accurate 
map of high-mass X-ray binaries ever made (https://frontpage.gcsu.edu/node/8425), I will focus more 
on the impact of his research on our students. 

First of all, being a recognized astronomer in the field of High-Energy Astrophysics, Dr. Bodaghee 
attracts students to our physics program which strengthens our program. Most importantly his research 
helps to retain the best students at Georgia College as most of our physics majors come to Georgia 
College with the intention to transfer to Georgia Tech. One recent example I can think of is Cody Cox. 
Cody Cox is Dr. Bodagee’s Physics Scholar. I am coordinating Physics Scholars program and have 
taught Cody several courses including three upper level courses. Students like Cody are living 
testimonies to the impact of highly engaged research experiences Dr. Bodaghee offers to our students. 
His national and international collaborations further provide opportunities for our students to work on 
collaborative research. This not only helps Dr. Bodaghee to strengthen his research portfolio but helps 
our students immensely. Dr. Bodaghee regularly sends his research students to conferences including 
National Conference on Undergraduate Research and American Astronomical Society Annual Meeting. 
Most importantly he trains his students well before they attend the respective conferences. Publishing 
on highly reputed journals with undergraduate co-authors speaks volumes of the impact of Dr. 
Bodaghee’s research on our students. 

I believe Dr. Bodaghee and his research is an asset to Georgia College and brings significant 
recognition to our program and college. The impact of his research to the field of High-Energy 
Astrophysics and most importantly for our students warrants the recognition of Excellence in 
Scholarship & Creative Endeavors Award – 2022.  

Thank you. 

 
Hasitha Mahabaduge, PhD 
Associate Professor of Physics 
Georgia College & State University 
Office: 478-445-8633 
hasitha.mahabaduge@gcsu.edu 



Excellence in Scholarship & Creative Endeavors Award            Section 3 
 
Publications in peer-reviewed journals (names in bold denote a GCSU affiliation) 
 
1. “Exploring the MeV Sky with a combined coded mask and Compton telescope: the Galactic 

Explorer with a Coded aperture mask COmpton telescope (GECCO)”         
E. Orlando, E. Bottacini, E. Moiseev, A. Bodaghee, W. Collmar, T. Ensslin, I.V. Moskalenko, M. 
Negro, S. Profumo, M.G. Baring, A. Bolotnikov, N. Cannady, G.A. Carini, S. Digel, I. Grenier, 
A.K. Harding, D. Hartmann, S. Herrmann, M. Kerr, R. Krivonos, P. Laurent, F. Longo, A. 
Morselli, M. Sasaki, P. Shawhan, G. Skinner, L.D. Smith, F.W. Stecker, A. Strong, S. Sturner, 
D.J. Thompson, J.A. Tomsick, Z. Wadiasingh, R.S. Woolf, E. Yates, A. Zoglauer, 
Journal of High-Energy Astrophysics, submitted, (Dec. 2021) 
https://ui.adsabs.harvard.edu/abs/2021arXiv211207190O 
Description: This “white paper” was submitted in response to NASA’s Astronomy 2020 Decadal 
Report. We propose a new space telescope that will bridge the gap in energies between X-rays and 
gamma-rays that is poorly covered by current observatories. If it is selected for continuation by 
NASA, this would represent a 10–30 year mission. 
 
2. “Evidence for low kick velocities among high-mass X-ray binaries in the Small Magellanic 

Cloud from the spatial correlation function”   
A. Bodaghee, V. Antoniou, A. Zezas, J.A. Tomsick, R. Agnew, B. Jackson,  
Z. Jordan, E. Frechette, A.E. Hornschemeier, J. Rodriguez, 
The Astrophysical Journal, Vol. 919, id. 81, 10 pp. (Oct. 2021) 
https://ui.adsabs.harvard.edu/abs/2021ApJ...919...81B 
Description: Four undergraduate students from GCSU helped me generated the first ever so-called 
spatial correlation function for the Small Magellanic Cloud (SMC) which is a nearby satellite 
galaxy of the Milky Way. This allowed us to perform a statistical comparison between two groups 
of objects: in our case, accreting neutron stars and massive star-forming complexes. Our results 
show that these groups in the SMC are moving apart less quickly than their equivalent populations 
in the Milky Way. Currently, an undergraduate student from GCSU (Cody Cox) is assisting with 
a revision of my Milky Way analysis from 2012. We were featured on FrontPage:  
https://frontpage.gcsu.edu/node/8425 (Aug. 23, 2021) 
 
3. “15 years of Galactic surveys and hard X-ray background measurements” 
R.A. Krivonos, A.J. Bird, E.M. Churazov, J.A. Tomsick, A. Bazzano, V. Beckmann, G. Bélanger, 
A. Bodaghee, S. Chaty, E. Kuulkers, A.A. Lutovinov, A. Malizia, N. Masetti, I.A. Mereminskiy, 
R. Sunyaev, S.S. Tsygankov, P. Ubertini, C. Winkler, 
New Astronomy Reviews, Vol. 92, id. 101612, (June 2021) 
https://ui.adsabs.harvard.edu/abs/2021NewAR..9201612K  
Description: This work reviews the current status from surveying observations of the Milky Way’s 
diverse population of X-ray emitting objects, as well as what they can tell us about the observed 
background radiation in different directions of the galaxy. 
 
4. “Chandra, NuSTAR, and optical observations of the cataclysmic variables IGR J17528–2022 

and IGR J20063+3641”       



J. Hare, J.P. Halpern, J.A. Tomsick, J.R. Thorstensen, A. Bodaghee, M. Clavel, R. Krivonos, K. 
Mori, 
The Astrophysical Journal, Vol. 914, id. 85, 10 pp. (June 2021) 
https://ui.adsabs.harvard.edu/abs/2021ApJ...914...85H 
Description: Two previously-unclassified objects were observed with the Chandra and NuSTAR 
space telescopes enabling us to identify them as cataclysmic variables (i.e., a white dwarf paired 
with a normal star). For one of the objects, we found the spin period of the white dwarf and the 
orbital period of the system for the first time.  
 
5. “Using Chandra localizations and Gaia distances and proper motions to classify hard X-ray 

sources discovered by INTEGRAL”     
J.A. Tomsick, B.M. Coughenour, J. Hare, R. Krivonos, A. Bodaghee, S. Chaty, M. Clavel, F.M. 
Fornasini, J. Rodriguez, A.W. Shaw, 
The Astrophysical Journal, Vol. 914, id. 48, 14 pp. (June 2021) 
https://ui.adsabs.harvard.edu/abs/2021ApJ...914...48T 
Description: Using data from the Chandra, Gaia, and INTEGRAL space telescopes, we were able 
to identify 4 previously-unclassified objects as cataclysmic variables (i.e., a white dwarf paired 
with a normal star), another as a candidate high-mass X-ray binary (i.e., a neutron star or a black 
hole paired with a massive star), and 2 others as active galactic nuclei (i.e., a supermassive black 
hole at the center of a distant galaxy). 
 
6. "X-ray spectral and flux variability of the microquasar GRS 1758-258 on timescales from 

weeks to years" 
M. Hirsch, K. Pottschmidt, D.M. Smith, A. Bodaghee, M. Cadolle Bel, V. Grinberg, N. Hell, F. 
Krauß, I. Kreykenbohm, A. Lohfink, M.A. Nowak, B.H. Rodrigues, R. Soria, J.A. Tomsick, J. 
Wilms, 
Astronomy & Astrophysics, Vol. 636, id. 51, 12 pp. (Apr. 2020) 
https://ui.adsabs.harvard.edu/abs/2020A%26A...636A..51H 
Description: Twelve years of monitoring observations by the RXTE space telescope are presented 
for an accreting black hole. The source went through a few state transitions allowing us to follow 
the intensity of its emission as a function of energy (i.e., hardness-intensity diagram).  
 
7. "Evolution of MAXI J1631-479 during the January 2019 outburst observed by 

INTEGRAL/IBIS" 
M. Fiocchi, F. Onori, A. Bazzano, A.J. Bird, A. Bodaghee, P.A. Charles, V.A. Lepingwell, A. 
Malizia, N. Masetti, L. Natalucci, P. Ubertini, 
Monthly Notices of the Royal Astronomical Society, Vol. 492, Issue 3, p. 3657 (Mar. 2020) 
https://ui.adsabs.harvard.edu/abs/2020MNRAS.492.3657F 
Description: A new X-ray source, first discovered by the MAXI space telescope, was observed 
during its outburst by the INTEGRAL space telescope. From this observation, we detected several 
state transitions which are typical of accreting black holes. 
 
8. "The stellar and wind parameters of six prototypical HMXBs and their evolutionary status" 
R. Hainich, L.M. Oskinova, J.-M. Torrejón, F. Fuerst, A. Bodaghee, T. Shenar, A.A.C. Sander, 
H. Todt, K. Spetzer, W.-R. Hamann, 
Astronomy & Astrophysics, Vol. 634, id. 49, 38 pp. (Feb. 2020) 



https://ui.adsabs.harvard.edu/abs/2020A%26A...634A..49H 
Description: Six high-mass X-ray binaries (HMXBs) were observed for the first time with the 
Hubble space telescope. Parameters of the stellar wind derived from these observations were used 
to constrain models of stellar atmospheres. While this project was led by astronomers at the 
University of Potsdam, an undergraduate Physics Scholar at GCSU, Ms. Keri Spetzer, and I 
received external funding (Caltech) to do research during 2014. Our analysis of data from Hubble 
and from the Swift X-ray telescope represented the preliminary work of this publication. We were 
featured twice on Frontpage: the first instance is no longer accessible (Dec. 2, 2014)  

https://frontpage.gcsu.edu/node/4446 (Mar. 3, 2020)  
 
9. "Chandra observations of high-energy X-ray sources discovered by INTEGRAL" 
J.A. Tomsick, A. Bodaghee, S. Chaty, M. Clavel, F.M. Fornasini, J. Hare, R. Krivonos, F. 
Rahoui, J. Rodriguez, 
The Astrophysical Journal, Vol. 889, id. 53, 13 pp. (Jan. 2020) 
https://ui.adsabs.harvard.edu/abs/2020ApJ...889...53T 
Description: Using the Chandra space telescope, we observed 15 unidentified X-ray sources 
enabling more precise coordinates, which allowed us to classify the majority of them as either 
nearby cataclysmic variables or distant active galactic nuclei. This is part of an ongoing campaign 
to use Chandra to help characterize sources discovered with the INTEGRAL space telescope.  
 
NB: The Astrophysical Journal is the world’s preeminent journal for peer-reviewed articles 
devoted solely to astrophysics. It is published by IOP Sciences for the American Astronomical 
Society. The equivalent for the European Union is Astronomy & Astrophysics which is published 
by EDP Sciences for the European Southern Observatory. The equivalent for the United Kingdom 
is Monthly Notices of the Royal Astronomical Society which is published by Oxford University 
Press for the Royal Astronomical Society. New Astronomy Reviews is an international peer-
reviewed journal of astronomy published by Elsevier Press. 
 
Publications that were not peer-reviewed 
 
“INTEGRAL/GPS detections of a new outburst from 4U 1630–47 and XTE J1701–407”         
F. Onori, V. A. et al., 
Astronomer’s Telegram, 13564, (Mar. 2020) https://www.astronomerstelegram.org/?read=13564 
 
“INTEGRAL GPS detects renewed activity from IGR J18483–0311 and GRS 1915+105” 
V.A. Lepingwell, et al., 
Astronomer’s Telegram, 13676, (Apr. 2020) https://www.astronomerstelegram.org/?read=13676 
 
“INTEGRAL detection of 2S 1553-542”              
V.A. Lepingwell, et al., 
Astronomer’s Telegram, 14335, (Jan. 2021) https://www.astronomerstelegram.org/?read=14335 
 
“INTEGRAL hard X-ray detection of a new outburst from GX339-4”          
V. Sguera, et al., 
Astronomer’s Telegram, 14354, (Jan. 2021) https://www.astronomerstelegram.org/?read=14354 



Excellence in Scholarship & Creative Endeavors Award   (Section 4: Reflective Statement)  
Dr. Arash Bodaghee, Associate Professor of Physics & Astronomy 
 
In our classrooms, aspiring scientists are introduced to the physical laws that govern nature. In 
our laboratories, these scientists experience how that mathematical framework is applied to 
explain our observations. Fortunately, as an astronomer, my laboratory is the Universe itself 
which naturally attracts a steady flow of stellar students. 
 
The last time I was awarded this prize (2016), my reflection statement emphasized the work that 
students were doing on two promising lines of research that were not yet published, and so were 
not yet eligible: one involved the first ever Hubble space telescope observations of a class of 
objects called High-Mass X-ray Binaries (HMXBs) where a neutron star or a black hole is paired 
with a massive star; and the other involved the statistical analysis of HMXBs hosted by a nearby 
satellite galaxy of the Milky Way called the Small Magellanic Cloud (SMC). Both of these 
studies are now published in top-ranking peer-reviewed journals with five students as co-authors. 
 
Keri Spetzer, a math and physics major, worked with me in 2014–2015 funded in part through a 
grant from the Space Telescope Science Institute (via Caltech). Keri and I did the preliminary 
analysis of the Hubble and Swift telescope data. In February 2020, Keri and I became co-authors 
of the article published by Hainich et al. (2020) in Astronomy & Astrophysics. We were featured 
on FrontPage twice (Dec. 2, 2014, and Mar. 3, 2020). 
 
Zachary Jordan, Eric Frechette, Brenton Jackson, and Ryan Agnew, all physics majors, assisted 
me during 2014–2017 by rewriting my statistical analysis code in a language that allows us to 
perform large numbers of calculations more efficiently. In October 2021, we published an article 
that describes how our statistical technique, when applied to the HMXBs of the SMC, can reveal 
important clues about the life cycle of massive stars, e.g., how old these objects are and how fast 
they move, and how these parameters are influenced by the chemical conditions of their host 
galaxy. Those four students are co-authors of Bodaghee et al. (2021) in the Astrophysical 
Journal, whose author list also includes senior research scientists and professors from Harvard, 
UC Berkeley, and NASA, as well as international collaborators. 
 
For the past year, a physics major named Cody Cox has taken our statistical analysis code and 
applied it to HMXBs in the Milky Way. To do this, Cody wrote a script that scours the NASA 
archives to collect the relevant data that we need like coordinates and distances to HMXBs. The 
script outputs a Wikipedia page listing the parameters of all known HMXBs (FrontPage: Aug. 
23, 2021). This Wiki page is a valuable tool for the astrophysics community, so Cody will 
present a poster at the March 2022 meeting of the High-Energy Astrophysics Division of the 
American Astronomical Society in Pittsburgh, PA.  
 
The best part of teaching through research at Georgia College is the ability to interact with these 
extraordinary students; first in the classroom, then in the laboratory. There is the additional pride 
of seeing Georgia College students listed in the author list among scientists from prestigious 
research institutions. While we are a public liberal arts university, it’s clear that these students 
are playing in the “big leagues” of research and are already making a lasting impact on the field. 



Exploring the MeV Sky with a Combined Coded Mask and Compton Telescope:
The Galactic Explorer with a Coded Aperture Mask Compton Telescope (GECCO)

Elena Orlandoa,b, Eugenio Bottacinic,d, Alexander Moiseeve,f,g, Arash Bodagheeh, Werner Collmari, Torsten Enßlinj, Igor V.
Moskalenkob, Michela Negroe,f,g, Stefano Profumok, Matthew G. Baringl, Aleksey Bolotnikovm, Nicholas Cannadye,f,g, Gabriella
A. Carinim, Seth Digeln, Isabelle A. Greniero, Alice K. Hardingp, Dieter Hartmannq, Sven Herrmannm, Matthew Kerrw, Roman
Krivonosr, Philippe Laurents, Francesco Longoa, Aldo Morsellit, Makoto Sasakie,f,g, Peter Shawhane, Gerry Skinneru, Lucas D.

Smithe,f,g, Floyd W. Steckerf, Andrew Strongi, Steven Sturnere,f,g, David J. Thompsonf, John A. Tomsickv, Zorawar
Wadiasinghe,f,g, Richard S. Woolfw, Eric Yatese, Andreas Zoglauerv

aUniversity of Trieste and INFN, Trieste, via Valerio 2, I-34127 Trieste, Italy
bHansen Experimental Physics Laboratory and Kavli Institute for Particle Astrophysics and Cosmology, Stanford University, Stanford, CA 94305, USA

cDipartimento di Fisica e Astronomia G. Galilei, Univeristà di Padova, Padova, Italy
dEureka Scientific, 2452 Delmer Street Suite 100, Oakland, CA 94602-3017, USA

eUniversity of Maryland, Baltimore County, Baltimore, MD 21250, USA
fNASA Goddard Space Flight Center, Greenbelt, MD 20771, USA

gCenter for Research and Exploration in Space Science and Technology, NASA/GSFC, Greenbelt, MD 20771, USA
hDept. of Chemistry, Physics and Astronomy, Georgia College and State University, Milledgeville, GA 31061, USA

iMax-Planck-Institut für extraterrestrische Physik, Postfach 1312, 85741 Garching, Germany
jMax Planck Institute for Astrophysics, Karl-Schwarzschild-Str. 1, 85748 Garching, Germany

kDepartment of Physics, University of California, Santa Cruz, and Santa Cruz Institute for Particle Physics, 1156 High Street, Santa Cruz, CA 95064, USA
lRice University, Houston, TX 77005, USA

mBrookhaven National Laboratory, Upton, NY11973,USA
nSLAC, 2575 Sand Hill Road, Menlo Park, CA 94025

oUniversité de Paris and Université Paris Saclay, CEA, CNRS, AIM, F-91190 Gif-sur-Yvette, France
pLos Alamos National Laboratory, Los Alamos, NM 87545

qDepartment of Physics and Astronomy, Clemson University, Clemson, SC 29634-0978, USA
rSpace Research Institute (IKI), Profsoyuznaya 84/32, Moscow 117997, Russia

sCEA/DRF/IRFU/DAP, CEA Saclay, 91191 Gif sur Yvette Cedex, France
tINFN Roma Tor Vergata

uHonorary Research Fellow, School of Physics and Astronomy, University of Birmingham, UK
vSpace Sciences Laboratory, University of California, Berkeley, CA 94720-7450, USA

wSpace Science Division, U.S. Naval Research Laboratory, Washington, DC 20375, USA

Abstract

The sky at MeV energies is currently poorly explored. Here we present an innovative mission concept and we outline the scientific
motivation for combining a coded mask and a Compton telescope.
The Galactic Explorer with a Coded Aperture Mask Compton Telescope (GECCO) is a novel concept for a next-generation telescope
covering hard X-ray and soft gamma-ray energies. The potential and importance of this approach that will bridge the observational
gap in the MeV energy range are presented. With the unprecedented angular resolution of the coded mask telescope combined
with the sensitive Compton telescope, a mission such as GECCO will finally disentangle the discrete sources from the truly diffuse
emission, unveiling the origin of the gamma-ray Galactic center excess and the Fermi Bubbles, and uncovering properties of low-
energy cosmic rays, and their propagation in the Galaxy. Individual Galactic and extragalactic sources will be detected, which will
also allow studies of source populations. Nuclear and annihilation lines will be spatially and spectrally resolved from the continuum
emission and from sources, addressing the role of low-energy cosmic rays in star formation and galaxy evolution, the origin of the
511 keV positron line, fundamental physics, and the chemical enrichment in the Galaxy. It will also detect explosive transient
gamma-ray sources, which will enable identifying and studying the astrophysical objects that produce gravitational waves and
neutrinos in a multi-messenger context. A GECCO mission will provide essential contributions to the areas “New Messengers and
New Physics” and “Unveiling the Drivers of Galaxy Growth” emphasized in the Decadal Report on Astronomy and Astrophysics
2020.

Keywords: X-Rays, Gamma Rays, Galactic Sources, Extragalactic sources, Low-Energy Cosmic Rays, Diffuse Emissions,
Galactic Center, Fermi Bubbles, Gamma-Ray Bursts, 511 keV line, gamma-ray lines, dark matter

Preprint submitted to Elsevier December 15, 2021
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[159] Reimer, A., Böttcher, M., & Buson, S. 2019, ApJ, 881, 46.

doi:10.3847/1538-4357/ab2bff

[160] von Kienlin, A., Arend, N., & Lichti, G. G. 2001, Gamma-ray Bursts in
the Afterglow Era, 427. doi:10.1007/10853853 118

[161] G.K. Skinner, 1984, Nuclear Instruments and Methods in Physics Re-
search, 221, 33

[162] A.E. Bolotnikov et al., 2020, Nuclear Instruments and Methods, A954,
161036

16






























