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Appearance Property and Mechanism of Plume Produced
by Pulsed Ultraviolet Laser Ablating Copper
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Abstract: Time-resolved measurements of plume emission spectra by pulsed ultraviolet
laser ablating copper in neon were analyzed, and the photographs of plume from laser
ablating copper were taken. The experimental results show that plume has different col-
ours in different ranges. At low pressure the centre layer and middle layer colours of
plume are mixed colour, and the outer layer colours of plume are yellow and green. At
middle pressure the centre layer and middle layer colours of plume are white, and the
outer layer colour of plume is pea green. At high pressure the centre layer and middle
layer colours of plume are white, and the outer layer colour of plume is faintness green.
The plume range is pressed with the rising of ambient gas pressure, and the range col-

our gets thin with the rising of ambient gas pressure. The plume excitation radiation
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mechanism in pulsed ultraviolet laser ablating copper was discussed. The primary exci-

tation radiation mechanism in plume is electron collision energy transfer and atom colli-

sion energy transfer at low pressure and middle pressure, and it is electrons bremsstrah-

lung and recombination excitation radiation of electron and ion at high pressure. The

model can be used to explain the experimental result qualitatively.
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Fig. 1 Schematic diagram of experimental setup

for plume taken by ultraviolet laser ablating Cu sample
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Fig. 2 Emission spectrum

of ultraviolet laser ablating Cu sample
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Fig. 3 Photograph of plume from ultraviolet

laser taken in different neon pressures

a 5 Pa;b 1.7 kPa;c 97. 6 kPa
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