
    
      Fig. 3 
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Mosaic of technology developed for the FRIPON network: (a) Final design of optical detectors2. (b) Core device comprising a GigaBit Ethernet camera and fish-eye optics. (c) FRIPON optical camera installed on the platform of Pic du Midi Observatory (2876 m altitude), in use during harsh weather conditions.


    

  
    
      Fig. 5 
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Distribution of the duration (top) and length (bottom) of 3200 bright flights. The cutoff for short exposures (less than 0.5 s) is due to the acquisition software FreeTure (Audureau et al. 2014).


    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
Fireball radiant in Sanson-Flamsteed projection of equatorial coordinates from January 2016 to December 2019. The color scale corresponds to the initial velocity of the objects: (1) low velocities (in blue) for asteroidal like objects, (2)high velocities (in yellow) for cometary-like objects. The main showers are detected. Of the objects, 55% are sporadic: their radiants cover the sky uniformly except for its southern part, which is invisible from European latitudes. The north toroidal sporadic source is visible in the top left corner and low speed objects are shown along the ecliptic plane coming from the anti-helion source.


    

  
    
      Fig. 10 
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Histogram of sporadic fireballs detected as a function of 1/a. This value is proportional to the orbital energy, making it possible to highlight two populations of objects: (1) the slow objects (of asteroidal origin) with a maximum related to the 3:1 and ν6 resonances (green line), which are the main sources of NEOs; and (2) the fast objects around Neptune (purple line). These two populations are separated by Jupiter (orange line). The figure also shows the orbits of the Earth (blue), Mars (red), and the interstellar object 1I/Oumuamua (black). The FRIPON orbits with negative (1/a) values suffer from large errors and certainly do not correspond to orbits of interstellar objects.


    

  
    
      Fig. 11 
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Flux of small near-Earth objects colliding with the Earth (Brown et al. 2002). Data are shown over a range of 14 magnitudes in energy. The statistical model is based on near-Earth population for big sizes and, for the smaller objects, it is derived from a decade-long survey of ground-based observations of meteor and fireballs. The FRIPON network lies exactly between minor planets (detected by telescopes and planetary impacts) and interplanetary dust (detected by meteor networks). The solid arrow corresponds to FRIPON nominal mode; the dashed line is for rare events, observable by FRIPONbut with a very low probability.


    

  
    
      Fig. 12 
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Raw light flux from a bolide observed on 14 August 2019 at 03h07m02s UTC. Red triangles: Dijon FRIPON camera data(30 Hz, 12bits). Blue squares: radiometer prototype data (20 kHz, 14 bits). The faster acquisition rate and the higher amplitude dynamic range of the radiometer allows more detailed observations of the meteor fragmentation and of high speed luminosity variations.


    

  
    
      Fig. 13 
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Cyclic Doppler fluctuations on radio echo of the bolide observed on 8 August 2018 at 02h25m UTC, as seen by the Sutrieu radio receiver. Initial speed was 25.8 km s−1.


    

  
    Table A.2 

Australia.



	Station
	Long
	Lat
	Alt





	Perth
	115.894493E
	32.006304S
	30



	Zadko
	115.712002E
	31.355793S
	50






  
    Table A.3 

Austria.



	Station
	Long
	Lat
	Alt





	Wien
	16.359753E
	48.20525N
	180






  
    Table A.6 

DOME - Canada.



	Station
	Long
	Lat
	Alt





	Louiseville
	72.949033W
	46.249248N
	30



	Montebello
	74.937772W
	45.660370N
	70



	Montréal
	73.550401W
	45.560745N
	30



	Mont Mégantic
	71.152584W
	45.455704N
	1110



	Val David
	74.207167W
	46.030661N
	327



	Val Saint François
	72.311258W
	45.493749N
	200






  
    Table A.7 

Chile.



	Station
	Long
	Lat
	Alt





	Baquedano
	69.845453W
	23.335221S
	1500



	Cerro Paranal
	70.390400W
	24.615600S
	2518



	Cerro Tololo
	70.806279W
	30.169071S
	2207



	Chiu-Chiu
	68.650429W
	22.342471S
	2525



	La Silla
	70.732559W
	29.260110S
	2400



	Maria Helena
	69.666780W
	22.346554S
	1155



	Ollagüe
	68.253721W
	21.224131S
	3700



	Peine
	68.068760W
	23.681256S
	2450



	San Pedro
	68.179340W
	22.953465S
	2408






  
    Table A.8 

Denmark.



	Station
	Long
	Lat
	Alt





	Sonderborg
	9.798961E
	54.908907N
	190






  
    Table A.16 

Peru.



	Station
	Long
	Lat
	Alt





	Arequipa
	71.493272W
	16.465638S
	2400



	Caral
	77.520278W
	10.893611S
	350



	Moquegua
	70.678491W
	16.828119S
	3300



	Pisac-Cusco
	71.849639W
	13.422278S
	2972



	Puno
	70.015600W
	15.824174S
	3830



	Samaca
	75.759028W
	14.568028S
	325



	Santa Eulalia
	76.661667W
	11.897667S
	1036



	Sicaya
	75.296444W
	12.040167S
	3370



	Tarma
	75.683330W
	11.418250S
	3056






  
    Table A.18 

South Africa.



	Station
	Long
	Lat
	Alt





	Cape Town
	18.477390E
	33.934400S
	25



	Sutherland
	20.810676E
	32.379791S
	1800



	Cederberg
	19.252677E
	32.499412S
	1000






  
    Table A.19 

SPMN - Spain.



	Station
	Long
	Lat
	Alt





	Barcelona
	2.119061E
	41.391765N
	97



	Bilbao
	2.948512W
	43.262257N
	60



	Montsec
	0.736836E
	42.024865N
	820






  
    Table A.20 

Switzerland.



	Station
	Long
	Lat
	Alt





	Saint Luc
	7.612583E
	46.228347N
	2200



	Vicques
	7.420632E
	47.351819N
	600






  
    
      Fig. B.1 
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Diagram of the FUNcube (Abbey 2013) Software Defined Radio.


    

  
    
      Fig. C.1 
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Map of the 3700 trajectories measured with FRIPON data from 2016 to early 2020. The concentration of detections is in part explained by the background sunshine weather map (sunshine duration in hours per year). The Rhône valley and the south of France have twice as many clear nights as the north. Another factor is that the installation of the cameras, done mostly throughout 2016, started in southern France and around Paris.
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