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Ferroelectric-based continuous
reversible modulation of surface-
enhanced Raman scattering
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Surface-enhanced Raman scattering (SERS) is a pow-
erful fingerprint analysis and detection technique that
plays an important role in the fields of food safety, envi-
ronmental protection, bio-imaging and hazardous sub-
stance identification. The research group of Prof.
Baoyuan Man from Shandong Normal University intro-
duces a new strategy to flexibly and reversibly modulate
the chemical enhancement of SERS based on the ferro-
electric effect, realizing the ultra-sensitive universal de-
tection of molecules with different band structures at dif-
ferent excitation wavelengths. In ferroelectric materials,
the net charge induced by polar stacking is passivated by
surface reconstruction, mobile charges and adsorbed ma-

terials, which makes it possible to modulate the electron-
ic structure of the two-dimensional materials on their sur-
faces.

The researchers first achieved large-scale modulation
of the Fermi level of surface-adsorbed graphene oxide by
controlling the polarization direction of ferroelectric lead
magnesium niobate-lead titanate (PMN-PT). Based on
this, they also verified the universality of the ferroelec-
tric effect for the modulation of chemical enhancement
during SERS detection.

In conclusion, the Fermi level of graphene oxide can be
flexibly and reversibly tuned under different ferroelectric
polarization directions and polarization strengths, and the
highly sensitive SERS detection of molecules with differ-
ent band structures has been achieved based on the same
SERS substrate, which effectively solves the universality
problem of CM-based SERS substrates.
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