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Abstract: Laser Induced Breakdown Spectroscopy (LIBS) is a new method for qualitative and quantitative
analysis of the constituents of a material using plasma spectra produced by the interaction of a strong
pulsed laser with the material. In the process of pulsed laser-induced plasma, different laser parameters (en-
ergy, pulse width, wavelength), environmental conditions during the detection process and the properties of
the material itself have different degrees of influence on the physical mechanism of laser-induced plasma,
which in turn affects the results of LIBS quantitative analysis. We review the physical mechanisms of LIBS
technology in the current state, including the basic principles of LIBS, the differences in laser parameters, and
the physical mechanisms involved in the differences in environmental and material properties. It provides a
basis for a deeper understanding of laser-matter interactions and for improving the detection capabilities of

LIBS.
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Fig. 3 Log(R)-log(T) plot of plasma shock front position
(R) as a function of time!”". Reprinted with permis-

sion from Ref.[71] ©Journal of Laser Applications.
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Fig. 4 The plasma temperature (7,) of VO as a function of

acquisition time delay (#;) when laser energy is

50 mJ, 70 mJ, and 95 mJ ", Reprinted with permis-

sion from Ref.[72]© Journal of Atomic and Mo-

lecular Physics.

Abdelhamid M %5 A7 15 5 75 58 21 FF 5 (1 7R
BB G EE Y 22 TAEIEES (WD), M
K TEB I, WD = 0; 24 WD>0 i}, St
RAELERES TR . i U WD BRSO 8 8



13

HER, 55 BOCTE i O B Y BN LI WF 7Tt 27

BEXT N, FI T, BISE0 o T FHARE S R AR A IS D0
A 1 um JER S (Aw/Cu BEih). BFFE LI, Bl
# TAERE 25 B9 38, SO 5 B MmN, T,
N, JLFH5E . Luo W F 2 A R H 532 nm 0%
THIESE T RSO HR BB R I () I DL S AR iR
BN EE TN . ZI, i54mIE . N,
AT, YIBERER B (3 MG, B A
X AN AR AL 1T 05 R R A B TR . Vadillo T
M S5 NS 30 o 0 5 4 S SR A A e o
RIFR T 45 B TR BEMOMN o AR BRI
T, PRy ok R B A O R B RRTREK, Th
TER RO T he il 24 A B {4 . Hari-
lal S S A5 ANV EL 28 iiE B AR IR AR IR, i )
SR | W SCRT 22, I LB IO R A o,
WS AR BN, A SR IR N R B,

m 50 mJ (N~t,782:007)
1E23 ¢ ® 70 mJ (N~t,35:006)
# 95 m] (NeNtd*l.IHl)m)

1E22 |

1E21 }

Electron density/m™

1E20

o 1 2 3 4 5 6 7 8 9
Acquisition time delay/us

Fs FEMOBRER R 50 mI, 70 mJ A1 95 mJ B, V,05 f L
FRE (V) FRELER (1) HIRREOC R

Fig. 5 The electron density (N,) of V,0; as a function of

acquisition time delay (#;) when laser energy is

50 mJ, 70 mJ, and 95 mJV"%. Reprinted with permis-

sion from Ref.[72] ©Journal of Atomic and Mo-

lecular Physics
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