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Ionization energy computation
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• 𝐸𝑖𝑜𝑛𝑖𝑧 = 𝐸𝑑𝑒𝑝 × 𝑄𝐹 at each step

• 𝑄𝐹 𝐸 =
𝐸𝑖𝑜𝑛𝑖𝑧
𝑡𝑜𝑡

𝐸𝑑𝑒𝑝
=

𝐸𝑖𝑜𝑛𝑖𝑧
𝑡𝑜𝑡

𝐸
computed from SRIM output files

• Ions lose energy along the track → QF changes at each energy deposit step ∆E, we need a different

definition of QF

• Ionization energy lost by an ion of initial energy 𝐸 + ∆𝐸 and final energy 𝐸:

• 𝐸𝑖𝑜𝑛𝑖𝑧 ∆𝐸, 𝐸 = 𝐸𝑖𝑜𝑛𝑖𝑧
𝑡𝑜𝑡 𝐸 + ∆𝐸 − 𝐸𝑖𝑜𝑛𝑖𝑧

𝑡𝑜𝑡 (𝐸)

• 𝐸𝑖𝑜𝑛𝑖𝑧 ∆𝐸, 𝐸 = 𝐸 + ∆𝐸 × 𝑄𝐹 𝐸 + ∆𝐸 − 𝐸 × 𝑄𝐹(𝐸)

• New definition: 𝑄𝐹∗ =
𝐸𝑖𝑜𝑛𝑖𝑧 ∆𝐸,𝐸

∆𝐸
=

𝐸+∆𝐸 ×𝑄𝐹 𝐸+∆𝐸 −𝐸×𝑄𝐹(𝐸)

∆𝐸
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Computed from the «new» definition
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Computed from the «old» definition, for energies
below 1keV
It should be zero below the ionization potential


