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Abstract Recently, graphene foils are considered a promising material for space detection applica-
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tions due to their minimal thickness. For comparing the specific performance of graphene and carbon
foils in film-type Time-of-Flight (TOF) systems, a detailed computer simulation in a definite TOF sys-
tem is conducted by integrating SRIM, the particle transmission simulation software, with SIMION, the
particle optical simulation software. TOF simulation results focused on various aspects of TOF system
performance are obtained, such as TOF spectra, scattering distribution, scattering angle, and detection
efficiency. These parameters of the TOF system provide reference to the ability of mass spectrometric
differentiation and simulation results show that graphene foils applied to the satellite-borne TOF system
have higher spectral resolution, shorter scattering radius, lower scattering angle, and higher detection
efficiency compared to carbon foils. Graphene’s better performance is derived from its lower thickness,
which causes less scattering during ion transmission into graphene. These findings indicate that using
graphene foils instead of carbon foils can improve the performance of film-type TOF systems. Further
validation of this conclusion requires corresponding experimental test data and results. The conclusion

can be referred to the practical testing of graphene foils and other related research, which can make

2025, 45(3)

progress for the final practical facilitation of graphene on in-flight TOF systems.
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Table 4 Scattering angle of ions through graphene and carbon foils
H* N* o* Ar*
FRV Thmiaimy () mEYC) GBIEIWEYC) /() GRAUNC) B/C) R () W)
10 5.17 11.47 12.80 48.74 13.56 51.91 19.00 57.24
13 5.00 9.33 10.23 40.50 11.20 43.47 16.30 52.70
15 4.81 8.30 9.15 36.37 9.69 38.98 13.76 50.94
20 4.70 6.68 7.45 27.15 7.74 27.71 11.01 45.59
25 4.66 5.86 6.64 22.68 7.01 23.48 9.77 40.00
30 4.65 5.46 6.09 19.09 6.33 20.31 8.41 35.55
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Table 5 Transmitting efficiency of ions through graphene and carbon foils [unit: (%)]
H* N* o" Ar®

BN ommsmm wm GEGWR B G BB GEmIR sn
10 99.98 99.94 99.91 94.53 99.93 92.90 99.99 69.87
13 99.99 99.95 99.96 97.38 99.98 96.48 99.99 85.38
15 99.99 99.96 99.98 98.14 99.98 97.68 100 90.99
20 99.99 99.98 99.98 99.24 99.99 99.07 100 96.96
25 99.99 99.99 99.99 99.61 99.99 99.52 100 98.85
30 99.99 99.99 99.99 99.78 99.99 99.72 100 99.52

*k 6 BFFEREREHEEMRIRERN TOF REREE [ B4 (%)]
Table 6 TOF system collecting efficiency of ions through graphene and carbon foils [unit: (%)]
H* N* o* Ar®

BN ommimm wm GEGWR BE GEGWE B GRRIR
10 99.74 98.27 93.83 61.72 93.08 57.08 91.95 25.39
13 99.83 99.08 95.97 73.05 95.49 69.22 95.52 43.16
15 99.88 99.29 96.96 78.27 96.37 74.47 96.78 52.45
20 99.94 99.61 97.88 86.16 97.71 83.84 98.17 68.18
25 99.96 99.74 98.63 90.61 98.49 88.91 98.81 77.59
30 99.96 99.81 99.03 93.11 98.80 91.87 99.26 84.01

F 7 RYPELLEMITEAEINRELRE [ BA: (%))
Table 7 Ratio of sensitivity and ratio of relative count error [unit: (%)]
H* N* o* Ar'

B fleV Ge/Ga da/dc Ge/Ga da/dc Ge/Ga da/dc Go/ Gg da/dc
10 98.49 99.24 62.23 78.89 57.01 75.50 19.29 43.92
13 99.21 99.60 74.15 86.11 69.95 83.64 38.58 62.11
15 99.38 99.69 79.24 89.02 75.50 86.89 49.31 70.22
20 99.65 99.83 87.37 93.47 85.02 92.20 67.34 82.06
25 99.77 99.89 91.52 95.67 89.84 94.78 77.62 88.10
30 99.84 99.92 93.82 96.86 92.73 96.30 84.23 91.78
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