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Study of the Change of Refractive Index in Hydrogen Sensors based on
Photonic Crystal

Roholla Ramezani, Seyedeh Mehri Hamidi, Mojtaba Shafie, Babak Shokri
Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran

Abstract- The demand for high sensitive hydrogen sensors is growing by increased use of hydrogen as a
renewable energy source. The optical sensors are suitable candidates due to their high sensitivity. In this paper,
our fabricated optical sensor is characterized by making use of long range surface plasmon resonance on the
surface of photonic crystal and also by benefiting from palladium as the hydrogen gas absorber. The results have
shown the sensing capability of one percentage of hydrogen gas.

Keywords: Hydrogen gas sensors, Long range surface Plasmon resonance, one-dimensional photonic crystals.
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Long Range Surface Plasmon-Polariton '
Surface Plasmon-Polariton '
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kretschmann configuration *



n(w) = —R(w))/(\ +R(w) )
. \'R(a,)‘/v cos(8(w)))

k(w) = YR(w) /¥sin(0(@)) /() +R(@) )
—YR(w) /¥ cos(8(w)))
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