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The impact of tip material and coating on electric field enhancement

of tip-enhanced Raman spectroscopy (TERS)
Adeleh Noori, Maryam Bahreini, Seyed Hashem Aref
Qom University, Qom, Email: a.nooril374@gmail.com
Iran University of Science and Technology, Tehran, Email: M_Bahreini@iust.ac.ir

Qom University, Qom, Email: h-aref@qom.ac.ir

Abstract- In this paper, the finite difference time domain (FDTD) method is used to estimate the intensity and
distribution of localized electric field enhancement in tip-enhanced Raman spectroscopy (TERS) in the vicinity of
a conical tip with a diameter of 10 nm. The effect of using different tip materials in the vicinity of the substrate
and also the effect of different tip coatings on the amount of electric field enhancement have been investigated.
Tips in our TERS systems are made of materials such as gold, silver, aluminum and silicon, as well as a
combination of these materials as coatings. Our simulation results show that the maximum enhancement produced
with gold coating and substrate; and the lower the extinction coefficient of the metal material, the more electric
field enhancement is created.

Keywords: Electric Field Enhancement, Finite Difference Time Domain, Raman Spectroscopy, Tip-Enhanced Raman
Spectroscopy.
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7 Stability criterion

8 Perfectly matched layer

9 Scanning electron microscope
1 Total field scattered field

I Tip-Enhanced Raman Spectroscopy (TERS)
"Near-field
3 Localized Surface Plasmon Resonance (LSPR)

4 Lightening Rod Effect
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0
532 799
- 633 800
785 820
Au 532 1800
Ag 633 3000
Al 785 2900
532 3100
Au 633 4900
Ag 785 4200
532 810
- 633 805
785 780
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