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Abstract― This research proposes the attempt to obtain
molecular and atomic signal simultaneously using
scale-downed double pulsed laser system. We integrated
Raman and LIPS into one optical instrument. Furthermore,
we improved the LIPS signal intensity by generating twice
plasma with a short delay time. Contrary on conventional
double pulsed LIPS, the first plasma is transformed into
smaller plasma so that it can be measured by Raman signal
simultaneously. And, the second plasma is generated using
relatively high laser energy. Finally, we derived chemical
analysis of the reference rock samples using the double
pulsed Raman-LIPS system.

I. Introduction
Laser-induced plasma spectroscopy (LIPS) is an atomic
emission spectroscopic technique used in multi-elemental
analysis. A pulsed laser which has higher than 10~100 mJ
is focused onto a targeted sample. The many ablation
points of the surface will generate a plasma in a few
micro-seconds. The strengths of LIPS are high sensitivity,
real-time analysis, high precision, and relatively simple
compared with other optical spectroscopy. Since LIPS has
the good ability to analyze the surface of targeted sample,
it is used for space exploration.
However, plasma lifetime is affected by pressure.
Moreover, plasma lifetime is directly related to the amount
of light emitted from the plasma. Therefore, in case of
space exploration under 0.01~100 torr, plasma lifetime is
decreased or increased dramatically because of the rise in
plasma expansion (1). And, signal intensity of LIPS is
decreased at very low pressure condition. These are
problems that must be solved in space exploration using
LIPS.
Raman spectroscopy is molecular scattering
measurement to detect the vibrational and rotational
motion. Due to inter- or intra-molecular interactions,
induces the phenomenon of stoke scattering of laser. For
this reason, Raman spectroscopy and LIPS is used
simultaneously in space exploration because similar optic
equipment are utilized and two methods are
complementary (2). However, currently, Raman and LIPS
are utilized independently in optical equipment and
detecting systems in space exploration.

II. Result and Discussion
In this research, we equip the double pulsed
Raman-LIPS system for taking molecular and atomic
information simultaneously as shown in Fig 1.
Furthermore, by plasma stacking the limit of
detection(LOD) of LIPS signal was enhanced up to 2 times
for space exploration.

[Fig.1] A schematic of double pulsed Raman-LIPS system
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