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Analysis of Formation Mechanism of Ions in Intense Nanosecond Laser

Ionization of CH;I Clusters by Mass Peak Profile Simulation
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Abstract: The peak profiles of ions from ionization of CH;I clusters in the nanosecond laser

field were simulated using a peak shape simulation program of time-of-flight mass spectrom-

eter (TOF-MS). Ionic initial position and velocity distributions, which depended on the for-

mation mechanism, were obtained by comparing the experimental and simulated peak

shape, and the ion source was also illustrated. C**, I*" and I’" ions come from Coulomb

explosion, while C*, CH," (x=1,2,3), I" and CH;I" ions were formed by multiphoton i-

onization (MPI). H™ is due to both Coulomb explosion and MPI, and a small portion of 1™

origin from electron impact ionization. In addition, the acceptance ratio of ions was studied

by the simulation method.
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Table 1 Detect-effect of ions

E,=0.1¢eV, E,=1 eV, E,=1 eV, E,=5 eV, E,=10 eV, Ey,=50 eV, E, =100 eV,

¢=0.01 eV 6=0.1eV c=1¢eV c=1¢eV c=1¢eV =10 eV =230 eV
CH;* 1 0.93 0.57 0.11 0.05 0.01 0.006
& 1 0.94 0.57 0.11 0.05 0.01 0.006
12t 1 1 0.9 0. 25 0.11 0.02 0.01
Bt 1 1 0.99 0.42 0.17 0.03 0.017
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