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Design of TOF-SIMS’s Sample Optical Imaging System
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Abstract: A high spatial resolution sample optical imaging system for the time of flight-
secondary ion mass spectrometer (TOF-SIMS) was designed. The system consists of an
improved Schwarzschild double reflection system, a reflector lens of 45°, a zoom lens
and a CCD image sensor. The ZEMAX software was used to calculate and improve the
initial Schwarzschild model and give the parameters of improved system. The simulation
results show that the best imaging resolution of the system can reach 1 pym, the maxi-
mum resolution can achieve to 0. 4 pm, and the RMS radius is less than airy disk diame-
ter. The wave aberration can satisfy the Rayleigh judgment, and the image quality
shows well.
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Fig. 1 Diagram of system’s structure
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Table 1 Parameters of system design
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Fig. 2 Optical layout of Schwarzschild system
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Fig. 3 Calculation diagram of Schwarzschild system
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Table 2 Variable parameters of Schwarzschild system
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Fig. 4 MTF graph of Nikon lens
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Table 3 Initial parameters of the system

FE S BE Yo Fiz
OBJ o BRI 0. 01000 0. 00524
STO T BR 3 55. 0000 16. 4015
2 T BR 3 59. 4050 14. 0000
3 —86.776  —53.0100 B 54. 0000
4 —33.760  450.0000 B 16. 0000
IMA  ERRIE 0. 06672
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Table 4 Optimized value of system’s

aberration, coma and astigmatism

Eod] Bz HE BE
STO 0. 0000 0. 0000 0. 0000
2 0. 0000 0. 0000 0. 0000
3 1. 9087 0. 2001 0.0210
4 —1. 8849 —0.1976 —0. 0207
IMA 0. 0000 0. 0000 0. 0000
TOT 0.0238 0. 0025 0. 0003
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