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Framework
We simulate nuclearite events using the De Rujula model
• Constant density

Strange matter is assumed to have the same density as nuclear matter 

• Energy‐loss mechanism
The only dissipation channel is elastic or quasi-elastic scattering with air molecules. A 
fraction of the energy lost in each collision is converted into light emission.

• Geometric cross section

• Quasi-elastic “bolide” scattering
The nuclearite is small enough that it does not form an air shell: air molecules interact 
only with its surface, the thermal velocity of the air is negligible, and the object continues 
along its path with exponential deceleration.
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Simulation logic – key steps
• Selection of a valid (M,v)

Velocity from galactic Maxwellian distribution f(v), with v 
mean 250 km/s
Velocity and mass compatible with the emission condition

• Maximum emission height 
Analytical calculation to delineate the volume of 
atmosphere in which the nuclearite can actually emit 
light.

• Random sampling of start point and direction

Starting altitude in the allowed volume
Horizontal coordinates x,yx,yx,y sampled within the 
surface set to starting altitude
Inclination angle and azimuth sampled with a specific 
logic

• Forward/backward dynamic integration

• FoV Check

• Pixel conversion 
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Event example
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Study of efficiency of the trigger: first analysis
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H=15, kuL=200, knpmb=64
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Check on trigger algorithm

if in any area of 3x3 pixels T is exceeded in 4 consecutive GTUs

a trigger is issused
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Meteor vs Nuclearite speed
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Typical meteor speed: 40 km/s  -->     6 km/pix / 40 km/s = 150 ms/pix ~ 4 D3GTU/pix

Typical nuclearite speed: 250 km/s  -->     6 km/pix / 250 km/s = 24 ms/pix ~ 0.6 D3GTU/pix
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• We also studied the case with cloud threshold set  (h > 15 km)

• Conclusion
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Next step: further consideration for flux 
estimation
• Fraction of events in the Mini-EUSO FoV

Assume trajectory events are isotropically distributed within a sphere, and 
model the Mini-EUSO field of view as a cone (or pyramid) inscribed in 
that sphere. A first, naive estimate gives theoretical fraction: 0.46704, 
numerical result: 0.4669.

• Fraction of sub-threshold–velocity events
Compute the fraction of events whose velocity falls below the minimum 
required for emission. An initial estimate—by integrating the Maxwellian 
speed distribution—yields approximately zero.

• Altitude-restricted fraction within the FoV
Of the events inside the FoV, determine the fraction occurring between the 
cloud threshold at 15 km and the maximum emission altitude.

Flux calculation
Apply the detector’s efficiency estimate to this final fraction to obtain the 
expected flux.
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Next step: curve fit of nuclearite efficiency 

• The goal is to derive a 
parametric fit for the 
efficiency so that, for any 
given mass and background 
level, we can directly 
estimate the corresponding 
efficiency.

• ∈=∈ (𝑚𝑎𝑠𝑠, 𝑏𝑘𝑔)

• The same study Dario 
Barghini made with meteor 
efficiency
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Thank you
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