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Combined Raman LIBS System
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Exemplary LIBS spectrum.
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Exemplary Raman spectra of particles from different materials.

Optical beam path of the two-wing echelle spectrometer.
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Userinterface of the operating and evaluation software FusionRL.

Micrographs of automotive paint samples taken with the CORALIS.

Images of particles
taken with the
CORALIS in"Full

Image" and "Detail

Image" view.
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Comparison with the KnowltAll database allows identification based on measured Raman spectra.

PCA analysis of LIBS spectra for differentiation of samples.

Calibration curve of Mn for quantitative analysis with LIBS.
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Classification of LIBS spectra with PLS-DA.
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Approach to differentiate automotive glass samples by conjoint LIBS-Raman measurements and high level data fusion. Merk et al., Spectrochim Acta B, 180 (2021)
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Exemplary Raman spectra of different minerals detected on a rock sample.

k-means map of Raman spectra (left) and LIBS spectra (right) measured in the area displayed in the middle picture. The colors in the map indicate areas with similar elemental and

structural composition, respectively, found by the k-means algorithm.
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Fe-373 Ba-553 Si-288

Ti-337 Cu-515 Zn-481

Intensity maps of different LIBS lines reveal the spatially resolved elemental distribution on large sample areas.
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Intensity of the lithium line at 497.175 nm determined from the LIBS spectra of five subsequent measurements on the same area.
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Measuring
technique

Sample formats

LIBS

Raman

XYZ - Stage

Sample imaging

General properties

Software

Analysis

Accessory parts

LIBS

Raman

Imaging

Compatibility

Solid

Liquid

Wavelength laser

Impulse energy on sample

Wavelength range
Spectral resolution
Wavelength laser
Laser power on sample

Detection range

Spectral resolution

Travel range
Resolution
Repeatability
CMOS camera
Overview image
Detail image
Dimensions
Weight

Laser safety

Measurement methods

Data security

LIBS

Raman

Standard samples

CORALIS

Laser induced breakdown spectroscopy for qualitative and quantitative multi element analysis

For analysis of molecular or crystal structures

Particle detection
Particle size
Particle area

To JOMESA HFD and JOMESA PSE regarding the transfer of spatial coordinates of particles

Enables precise approach to particles previously measured with JOMESA

Bulk samples, any shape, (minimum sample size up to 50 x 50 x 30 mmTis guaranteed),

Particle on particle carrier (filter)

In the sample vessel (cuvette, Petri dish, multiwell plate, etc.)
1064 nm

1.5-50 mJ, stepless

193 nm-520 nm

13 pm-35.8 pm

532 nmand 785 nm

0.5-50 mW, stepless

532 nm: 100 - 4,000 cm™
785 nm: 100 - 3,000 cm™

532nm:2.5-2.0cm’
785 nm:1.7-1.4cm”

X=50mm;Y =50 mm;Z=35mm
1 pm

1 pum

6 Mpixels

Field of view (28 x 19) mm

Field of view (3.5 x 2.5) mm

1200 mm x 750 mm x 750 mm
225 kg

Class 1

Single measurement LIBS
Raman
LIBS/Raman
Raman/LIBS

Continuous single measurement LIBS
Raman

Multipoint measurement LIBS
Raman
LIBS/Raman
Raman/LIBS

Mapping LIBS
Raman
LIBS/Raman
Raman/LIBS

Depth profile combined with single and multi-point measurements, mapping

Integrated NAS with mirrored hard drive (2 x 8 TB)
Database for automatic filing and management of data

Element analysis (NIST database emission lines)
Material classification (PCA or PLS-DA)

Material quantification univariate

Material quantification multivariate (PLS, Lasso)

Baseline correction

Peak identification

Database comparison for sample identification
Compeatibility with Wiley KnowltAll® software

Reference materials for LIBS and Raman integrated on the sample table
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