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Surface Enhanced Raman Spectroscopy (SERS) study of Pulsed Laser Deposited
(PLD) Silver oxide thin films with Rhodamine 6G
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Surface Enhanced Raman Spectroscopy (SERS) is a highly sensitive probing

technique being used for bio-medical and homeland security applications. This effect,

believed to be from the plasmonic behavior of the metals used, enhances Raman

transitions, within the molecules (“active substrates”), by several orders of magnitude.

‘SERS active substrates’ are most often made from silver nano-structured thin films. In

the present study, silver oxide thin films have been chosen as “active substrates”.

SERS of Rhodamine 6G is studied. Silver oxide is a semiconductor and photo sensitive

material; it transforms into metallic silver and oxygen under the irradiation of suitable

wavelengths.

The aim of the study is to prepare silver oxide thin films by pulsed laser deposition (Nd:

YAG laser, 355nm, fluence: 1.06 J.cm
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) and observe SERS of Rhodamine 6G. The

pure AgO phase of Silver oxide thin films (of thickness ~ 200 nm) have been prepared

at 0.3 mbar oxygen chamber pressure and at room temperature (300 K) on cleaned

glass substrates. The base pressure of the chamber is 1.0 x 10
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 mbar. X-ray diffraction

and Raman measurements confirm the AgO phase of silver oxide thin films. Surface

roughness and grain sizes (varies from 50 to 330 nm) have been evaluated by AFM.

Rhodamine 6G (10
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 Molar concentration) in distilled water has been transferred onto

the silver oxide film and is dried in air for about 15 to 20 minutes. We have performed 5

cycles of Raman studies (of Rhodamine 6G) on silver oxide thin films to confirm the

enhanced Raman signal and we also confirm that the silver oxide decomposes into

silver and oxygen and it recombines again.

An attempt is being made to explain the SERS of Rhodamine 6G on silver oxide

surface due to the plasmonic behavior of formed nano-silver during the excitation laser

interaction with the silver oxide surface.
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