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INTRODUCTION

Raman and photoluminescence spectroscopies
complementary optical techniques

Mapping 
spatial distribution

IN A 
SINGLE 
SETUP! 

Multimodal imaging
comprehensive 

understanding of 
complex samples

Retrieve the chemical mapping of a µ-sample surface through a raster scanning approach

METHODS MULTIVARIATE ANALYSIS

Matrix decomposition 𝐷 ≅ 𝑊 𝐻
Data matrix

Endmembers

Abundance 
matrix

Non-negative Matrix Factorization (NMF) +
Non-Negative Double Single Value Decomposition (NNDSVD)

Mapping measure
Integration time: 1s
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RESULTS

ULTRAMARINE BLUE POWDERLARIONOV’S STRATIGRAPHY

“Archivio Gallone | 
Dipartimento di Fisica -
Politecnico di Milano.” [Online]. 
Available: 
https://www.archiviogallone.fis
i.polimi.it/
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RAMAN EXCITATION

300𝜇𝑚	×350𝜇𝑚 with 
step size of 5𝜇𝑚

Excitation spot: ≈ 12𝜇𝑚 
(20X objective)

Exposure time: 1𝑠 
à 1ℎ30𝑚 for each map

PHOTOLUMINESCENCE 
EXCITATION AT 355NM Cinnabar
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RAMAN EXCITATION PHOTOLUMINESCENCE 
EXCITATION AT 355NM

Visible picture UV picture

Lapis lazuli powder from Chile (Kremer, 1056045)

450𝜇𝑚	×550𝜇𝑚 with 
step size of 10𝜇𝑚

Excitation spot: ≈ 25𝜇𝑚 
(10X objective)

Exposure time: 1𝑠 
à 50𝑚 for each map
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maps
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