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The NaYF₄:Er,Yb material has garnered significant attention in recent research due to its
exceptional upconversion luminescence properties. This material efficiently converts near-
infrared (NIR) light into visible or ultraviolet light through a process mediated by rare-earth
dopants, particularly ytterbium (Yb³⁺) and erbium (Er³⁺). The unique optical characteristics
of  NaYF₄:Er,Yb  make  it  highly  valuable  for  applications  in  bioimaging,  photodynamic
therapy, solar cells, anti-counterfeiting, and optoelectronic devices.
Among the various host lattices explored for upconversion materials, β-phase NaYF₄ stands
out as the most efficient due to both its low phonon energy, which minimizes non-radiative
losses  and  its  non-centrosymetric  sites  which  enhances  luminescence  efficiency.  The
combination  of  Yb³⁺  as  a  sensitizer  and  Er³⁺  as  an  activator  enables  efficient  energy
transfer, allowing for precise control over emission wavelengths and intensities.
Recent advancements in nanostructuring, surface functionalization, and hybrid composites
have  further  expanded  the  potential  of  NaYF₄:Er,Yb  in  next-generation  optical  and
biomedical  technologies.  As  researchers  continue  to  optimize  its  synthesis  and
functionalization,  the formation of  size and shape-controlled nanoparticls  is  famously a
multi-step heavly controlled solvothermal synthesis.
With the use of a Raman coupled-microwave reactor β-NaYF4 nanoparticles of 12 nm have
been successfully  synthesised and characterized via  transmission microscopy and x-ray
diffraction.
In order to understand the effect of the synthesis parameters in the NPs size and size
distribution;  and  make  this  reaction  as  reproducible  as  possible  under  different  MW-
reactors,  a  statistical  study  has  been  conducted,  varying  the  amounts  of  solvents,
temperature and time, in the making of a multivariate curve resolution, that strives to
simplify and make available the synthesis of this well-known luminescent material.
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