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Calorimeters

• Completely absorb particle 
showers

• Particles passing through 
fibers emit Cherenkov 
radiation 
ØAllows Energy 

Measurement
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10 GeV Pion Collision on Liquid Hydrogen
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Collision on a Nucleus

Initial Energy:

𝐸! = 𝐸"! +𝑀#

Final Energy:

𝐸$ = 𝐸$#%& + 𝐾𝐸%'() +𝑀%'() +𝑀#"

Binding Energy:

∆𝐸*+,-+,. = 𝑀%'() +𝑀#" −𝑀#
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Invisible Energy in Cu vs Number of Hadronic Vertices
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Conclusion

Particle collides on a 
nucleus

Part of the energy goes 
towards nucleons 

overcoming the binding 
energy (invisible)

Nucleons from evaporation 
process are slow (invisible)

Particle continues in the 
calorimeter

× Number of Vertices
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