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QF simulation
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QF from SRIM implemented in Geant4 using the hits class

Parameterized with a function (from Flaminia's PhD thesis)

QF(E)

_ d(E x QF(E))

" 1+ k(Bion + aE?

won

F(E) = o

Helium

)

Ton k a b x%/ndf
H 0.65 £+ 0.02 1.82+£0.08 | 0.484+0.04 | 40.35/20
He | 0.117 £0.005 3.9+0.2 0.44 £0.03 | 20.94/20
C |0.01954+0.0007 | 14.7+0.4 0.33+0.1 36.53/20
F | 0.0083 £0.0002 | 27.4+0.7 | 0.303 4 0.008 | 16.74/20

used to calculate hit-by-hit dE,__(corrected with QF)

Carbon
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Check QF for He recoils 500 keV

Total QF (E_ion/E_tot)

h_He _500_keV_QF

Entries 1000
Mean 0.9856
Std Dev__ 0.001407
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dQFdE (dE_ion/dE_tot)

h_He_500_keV_dCFdE

-| Entries 4244445

Mean 0.9664
Std Dev__ 0.07624
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Check QF for He recoils 100 keV

Total QF (E_ion/E_tot) dQFdE (dE_ion/dE_tot)

h_He_100_keV_QF g h_He_100_keV_dQFJE
1000— - Entries 1000 350 Entries 1598028
- Mean 0.9409 - Mean 0.9194
Std Dev  0.003634 - Std Dev___ 0.08451
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Check QF for He recoils 10 keV

Total QF (E_ion/E_tot) dQFdE (dE_ion/dE_tot)

h_He 10_keV_QF h_He_10_keV_dQFdJE
C Entries 1000 25000— Entries 278184
700— Mean 0.7302 - Mean 0.7431
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Check QF for He recoils 1 keV
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Total QF (E_ion/E_tot)

dQFdE (dE_ion/dE_tot)

h_He_1_keV_QF
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lons with E=1 keV lose their energy in a single step
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* G4Track Information: Particle = alpha, Track ID = 1, Parent ID = @
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Step# X (mm) Y (mm) Z(mm) KinE(MeV) dE(MeV) StepLeng TrackLeng NextVolume ProcName
0 -195 -112 -10.8 0.001 0 0 ® CYGNO_gas initStep
1 -195 -112 -10.9 0 0.001 0.0553 0.0553 CYGNO_gas ionIoni




Closure test

The QF returned by Geant is correct for energies > 10 keV, while at 1 keV the total
QF is equal to the derivative dQFdE because Geant4 tracks of 1 keV ions have only

one step.
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