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DESCRIPTION
Organic Mechanoluminescence (ML) compounds have
accomplished breakthrough improvements in recent years, with
ML being found in numerous kinds of organic compounds. The
ML synthesis is turning out to be more complicated;
complications can be seen from the underlying phases of
nitrogen discharge to fluorescence, dual emission of
fluorescence and phosphorescence, and the more constant
Room-Temperature Phosphorescence (RTP) on to photo-
sensitive ML. Since ML is viewed as highly correlated with the
molecular configuration and the intermolecular pressing style,
the photo physical properties should be examined cautiously
with the consideration of MUSIC (Molecular Uniting Set
Identified Characteristic).

In the previous many years, organic luminescent materials have
accomplished quick development in both experimental and
theoretical aspects and have been generally applied in the fields
of Organic Light-Emanating Diodes (OLED), organic imaging,
and environmental protection, etc. Normally, the Spin-Orbital
Coupling (SOC) coefficient of organic molecules is small as a
result of the spin-forbidden transition among singlet and triplet
states. Subsequently, the radiative rate of triplet excitons is
definitely not exactly that of non-radiative, and triple excitons
can be effectively extinguished by oxygen in the air. For example,
the small energy gap between singlet (S1) and triplet (T1) states
can cause powerful Reverse Intersystem Crossing (RISC) in
Thermally Activated Delayed Fluorescence (TADF) materials,
though the huge energy gap between high-lying trio states (Tn)
and T1 states as well as the nearby energy holes between the
high-lying singlet (Sn) and triplet (Tn) energy levels will bring
about Hybridized Local and Charge-Transfer (HLCT) emissions.
In recent years, organic Room Temperature Phosphorescence
(RTP), which is typically seen in molecular aggregates, has been
going through development and, surprisingly, some organic
crystals have been accounted for with uncommon properties in
light emission, ferroelectricity, optical waveguide, and stimuli
responsiveness due to non-covalent intermolecular interactions.

Mechanoluminescence (ML), otherwise called
Triboluminescence (TL), is one of the properties of molecular

aggregates, which refers to the phenomenon of light being
created upon the use of force on compounds. ML has now
attracted attention because of its applications in the fields of
power sensors, lighting, displays, bioimaging, phototherapy, etc.
So far, different sorts of mixtures have been found with ML
properties, for example, unadulterated pure organic and
inorganic crystals, metal-centered organic chelates, alkali halides,
ZnS crystals, semiconductors, polymers, metals, etc. Accordingly,
distinct ML mechanisms of these compounds have been
proposed. Although the process of how mechanical power is
changed into light in organic compounds is as yet not completely
known, the crystal disorder, molecular packing, and piezoelectric
impact are normally considered to play key parts in the
development of excited states for light emission. In detail, the
piezoelectric impact results from the acentric space group of
crystals, which makes two opposite charge distributions across
the crystal. For organic non-aromatic compounds and a few
inorganic crystals, like sucrose, tartaric acid, Li2SO4, and so on,
the electric field is strong enough to separate the air and cause
nitrogen discharge.

In organic aromatic compounds, the electric field would go
about as the excitation source to create ML like the
corresponding Photoluminescence (PL). But, there are few cases
of ML from centrosymmetric crystals, and Dickinson et al.
presumed that the ML was excited by the electrons, ions, and
neutral species that are created from the fractured surface.
Overall, ML is more inclined to be seen in acentric crystals.
Because of the fast development of experimental methods and
photophysical hypothesis, ML that is closely connected with the
molecular configuration and singlet/triplet energy levels has
been seen in organic compounds. However, the ML showed
different luminous characteristics in comparison with the
relating Photoluminescence (PL), and the mechanical force
stimuli act as various excitation modes when compared with
light. Generally, the ML compounds showed mechanically-
induced fluorescence, phosphorescence, and long lifetime
phosphorescence, demonstrating the MUSIC feature.
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