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Background 

 

The authors operate two arrays with eight low-light video cameras each as part of the 

global Cameras for All-Sky Meteor Surveillance (CAMS) network.  The camera arrays 

are separated by 66.8 km and are oriented so that their fields of view overlap at an 

altitude of 95 km above the earth’s surface, coincident with the region where most 

visual meteors occur.  Meteors captured simultaneously from both sites are 

triangulated to determine orbital elements and radiant position, and nightly plots are 

prepared to show shower radiants active each night.  The aim of CAMS is to validate 

the meteor streams in the IAU Working List of Meteor Showers.  The cameras used 

are Watec 902H, sensitivity is 0.0001 Lux, and with the configuration used the 

detection limit is around magnitude 4.5 for meteors.  Depending on the time of year 

and shower activity our cameras capture and determine radiant positions for up to 

two hundred meteors per night.  From time to time very bright meteors are detected, 

and since they are processed the same way, CAMS can be used to derive the 

trajectory and orbital elements for bright meteors or fireballs (mv ≥ −4).  Such was the 

case for two very bright meteors detected on the evenings of July 13 and 27, 2020.  

Neither meteor was observed visually but Event 360 was also captured with an all sky 

camera operated by Cory Schmitz. 

 

Fireball SAFC ####354 

 

The appearance time for the fireball was 21h49m38.3s UTC on July 13, 2020.  The 

entire path was captured on camera 6000 at Bredell, as well as on both cameras 6021 

and 6028 at Hartebeesthoek.  The capture frames are shown in Figure 1.   

 

The fireball commenced ablation at latitude 26.5603°S, longitude 27.6474°E, altitude 

100.32 km, terminated at 26.4536°S, 27.7337°E, altitude 54.65 km and entered the 

atmosphere with velocity Vinf = 19.92 km/s.  The path above Earth’s surface is shown 

in Figure 2, moving in an approximately northerly direction about 20 km south east of 

the town of Westonaria.  
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Fig 1. Video captures of Event 354 from station HA cameras 6021 and 6028 on left and 

from station BR camera 6000 on right.   

 

 

Fig 2. Ground tracks for fireball #354 (purple arrow with yellow shading) and #360 (red 

arrow with blue shading).  North is to the right and west at top of diagram.  Heading 

of Event 354 is south to north.  Heading of Event 360 is north to south.  Vertical and 

horizontal axes are not to the same scale, vertical scale is compressed by 13.4x. 

 

The apparent radiant was from RA = 273.55° (18h22m12.0s), Dec. = −40.38°, which is 

located just off the tail of Scorpius, and is indicated by an arrow in Figure 3, which 

shows all meteors captured by the global CAMS network for the night of July 13/14.  
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Fig 3. Radiant position of fireball #354.  Map projection is in ecliptic coordinates.  

Black dots show the positions of stars. Coloured dots are shower meteors, red upper 

left are July Pegasids (IAU shower #175, JPE), red lower left are eta Eridanids (#191, 

ERI), green upper are Northern June Aquilids (#164, NZC), green lower are Southern 

June Aquilids (#165, SZC) and blue are alpha Capricornids (#1, CAP) and xi2 

Capricornids (#623, XCS).  White dots are non-shower meteors.  Different colours are 

indicators of speed, not shower association; red are fast, green are medium speed and 

blue are slow meteors. 

 

No other meteor showers were shown to be active in the vicinity of Event 354, and 

the fireball is recorded as sporadic.  Orbital elements were derived by triangulation of 

the images and are given in Table 1.  The orbit is typical of a Jupiter Family Comet 

(JFC) but there is no known parent body with similar orbital elements. 

 

Fireball SAFC ####360 

 

The appearance time was 20h22m47s UTC on July 27, 2020.  The path was captured 

by camera 6000 at Bredell, and on camera 6028 at Hartebeesthoek, and the capture 

frames are shown in Figure 4.  

 

 

 

 

 




















































