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Electron density of laser produced Cu plasma measured by
stark broadening of H;-Line
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(College of Physics and Electronic Engineering, Northwest Normal University, Lanzhou 730070, China)

Abstract; The plasma have been captured by a pulsed Nd: YAG laser at the fundamental wavelength of
1.06um ablating a metal copper target in humid air, and the space resolved emission spectra were got-
ten. The electron temperature along the direction orthogonal to the target surface was measured accord-
ing to the wavelength and relative intensity of spectra. On this basis, then the electron densities were ob-
tained from three methods by the Stark broadening of Hy-line. The spatial distribution of electron tem-
perature and electron density along the direction plumbing the target surface was imaged, The analysis of
results showed that utilizing the spectra of environment atmosphere to compute the electron densities of
plasma which involve complicated elements was feasible. The electron temperature dropped abruptly
whereas electron density up to the maximum at the spatial place of 1, 0 mm was qualitatively explained
from the aspect of generation mechanism of laser induced plasmas.
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Fig.1 Laser-induced Cu plasma spectra in the

range of 440~540 nm
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#1 FEZEMIBELGHEFHERRTERE GEXRREETFHE

Table 1 The electron temperature, Hj, broadening and electron density at different distance from the target
2 - MoCHp A(H  ALCHp) n.(X10% cm™3) n.( X101 ¢m™3) n.(X10% cm™3) 2
(mm) (104 K) (nm) (nm) (nm) (D RHRHR ® A HHR ) AHBHR (X 10! ¢m™?)
a b a b a b
0.25 1.27 0.039 0. 007 0.770 0.753 0.764 0.763 0.774 0. 685 0. 695 0. 299
0.50 1.28 0.039 0. 007 0.753 0.729 0.739 0.737 0.748 0.663 0.673 0. 300
0.75 1.29 0. 040 0.007 0. 905 0.962 0.974 0.973 0.984 0. 870 0. 881 0. 302
1; 00 1.23 0.039 0. 008 0.979 1. 083 1. 096 1.106 1.119 0.977 0. 989 0. 289
1.25 1.29 0.039 0.007 0.788 0.781 0.792 0. 790 0. 801 0.710 0.720 0. 301
1.50 1.23 0.039 0. 008 0. 686 0.633 0. 643 0. 642 0.653 0.577 0. 587 0.294
1.75 1.21 0.038 0. 008 0. 675 0.618 0.628 0.627 0.638 0.564 0.573 0. 292
2.00 1.21 0.038 0. 008 0.711 0. 668 0.679 0. 680 0. 691 0.609 0.619 0.292
2.25 1.17 0.038 0.008 0. 640 0. 569 0. 580 0. 580 0.591 0.521 0,530 0. 286
-3 1.24 0.039 0. 0075 0.767 0,755 0.766 0. 767 0,778 0. 686 0. 696 0. 295

a—The electron density from which the AA, (Hy) was subtracted from the Lorentz part, b—The electron density from which the Ai.

(Hjp) was not subtracted from the Lorentz part; Q — The quantity calculated from the right of inequation (1).
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Fig. 6 Spatial distributions of the electron temperature

and electron density
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