
ICRC 2021 – 37th International Cosmic Ray Conference, Berlin, Germany (Online) 

Track: Dark Matter 

Subcategory: Experimental methods and instrumentations 

Contribution type: Poster 
 

Characterization of the DIMS system based on astronomical 

meteor techniques for macroscopic dark matter search 
 

D. Barghini,a,b S. Valenti,a S. Abe,c M. Arahori,d M. Bertaina,a M. Casolino,e,f A. Cellino,b  

C. Covault,g T. Ebisuzaki,e Y. Fujiwara,h D. Gardiol,b M. Hajdukova,i R. Ide,d Y. Iwami,j F. Kajino,d  

S.W. Kim,k J.N. Matthews,l K. Nadamoto,d I.H. Park,m L.W. Piotrowski,n H. Sagawa,o D. Shinto,j  

K. Shinozaki,p J.S. Sidhu,g G. Starkman,g S. Tada,d Y. Takizawae and Y. Tamedaj,  

for the DIMS collaboration 
 
a University of Turin, Physics Department, Italy 
b Astrophysical Observatory of Turin – National Institute for Astrophysics (INAF), Italy 
c Nihon University, Department of Aerospace Engineering, Japan 
d Konan University, Physics Department, Japan 
e RIKEN (Institute of Physical and Chemical Research), Japan 
f National Institute for Nuclear Physics (INFN) – Rome Tor Vergata, Italy 
g Case Western Reserve University, Department of Physics, USA 
h Nippon Meteor Society (NMS), Japan 
i Astronomical Institute of Slovak Academy of Sciences, Slovakia 
j Osaka Electro-Communication University (OECU), Department of Engineering and Science, Japan 
k Korea Astronomy and Space Science Institute (KASI), Republic of Korea  
l University of Utah, Department of Physics and Astronomy, USA 
m Sungkyunkwan University, Department of Physics, Republic of Korea 
n University of Warsaw, Faculty of Physics, Poland 
o University of Tokyo, Institute for Cosmic Ray Research, Japan 
p National Centre for Nuclear Research (NCBJ), Poland 
 

Keywords: macroscopic dark matter; strange quark matter; nuclearites; meteorites, meteors, meteoroids; interstellar 

meteoroids. 
 

In this contribution, we give a preliminary report on the characterization of the DIMS system 

designed for macroscopic dark matter (macro) search.  

We deduced the potentiality of the DIMS system for macro investigations. 

We reviewed two theoretical models for the interaction of such objects in the Earth’s atmosphere 

and generalized one of them for arbitrary speed values. We applied astronomical meteor techniques 

to calibrate DIMS sensor and determined the potentiality of DIMS system in macro investigations.  

None of the analyzed events showed clear non-meteor origin. In the current setup, DIMS has a 

limiting absolute magnitude for meteors of about +6. We deduced the expected constraints from 

DIMS experiment for macros observation. In the 1-year projection, DIMS will be able to probe 

macro’s masses up to 102 – 103 g, depending on the considered model. 


