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Composite image of the 2023 CX1 asteroid recorded from Paris region, on phone camera. The reconstruction of the
trajectory (upper right) along with energy deposition profile, and the light curve (lower right) is based on multiple video
recordings across France and the UK. The resulted meteorites landed in France, near Saint-Pierre-le-Viger (SPLV).

To derive the empirical relation, a best fit was obtained from the source energy
vs the optical energy. When fitting the full set of objects from Table 1 as 
source energy vs optical energy, we obtain the best fit relation: 

𝑙𝑜𝑔(𝐸) = 0.7165 · 𝑙𝑜𝑔(𝐸𝑜) + (0.5932 ± 0.5020)        (1)

where E represents the impact energy. 
Although the radiated light and mass would ideally be modelled as a function of 
velocity, the obtained relation (Eq. 1) shows a good correlation between the 
object’s kinetic energy at entry and its capability of radiating light during 
deceleration, regardless of the object’s fragmentation and ablation profile. 

Radiated light
integration

Most of the bolides did not have their total radiated energy estimated, hence, this was obtained based on the 
published light curve via digitization [5] and integration. 

RESULTS & IMPLICATIONS

1.7ｘ10![ J ] =
0.4 tons TNT 
equivalent

CONCLUSIONS

Ø The bolide radiation is the most realiable method of 
estimating the source energy of ton TNT scale impacts

Ø A more accurate relation of estimating the source energy 
was obtained, and tested with new data

Ø The relation holds regardless of energy deposition profile
Ø the method can be used to calibrate empirically other

instrumental methods of estimating the source energy of 
meteoroids
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The source energy vs radiated energy correspondence for the well-known list of 
bolides (grey data). The thick line represents a luminous efficiency of 100%. The 
relation presented by [6]. The red line represents the best fit line thorough the gray
data (Anghel+21). The new data represents bolides with independent energy 
estimations.


