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ABSTRACT

The present work focuses on the study of the tunability of HC-PCF
infiltrated with liquids at different temperatures. The previous published
works have been carried out using solid core PCF to build tunable filter.
Infiltration of liquids in a HC-PCF means a refractive index contrast will
change and consequently will affect the transmission properties of the fiber.

Five liquids (distilled water,n-hexane, methanol, ethanol and acetone)
have been injected in the HC-PCF replacing the air. The linear transmission
spectra for these liquids were measured using a spectrophotometer at
different sets of temperatures. The non linear transmission spectra were also
obtained for these liquids using a z-scan technique. The nonlinear refractive
index (n), and the nonlinear absorption coefficient () were obtained for
silica / Liquid at a set of temperatures. Heating of liquids was done by a
heater wrapped around the fiber and a precise temperature controller builds

with accuracy about (£1C°).

Three different laser wavelengths (Nd:YAG , He:Ne and green ) have
been utilized to modulate the spectral position of the bandgaps in a HC-PCF
infiltrated with aforementioned liquids. The transmission spectra were
recorded before and after filling the HC-PCF with all five liquids as a
function of temperature. The change in transmission properties of the fiber
is investigated by CCD camera.

We have studied near field patterns over the photonic bandgap
wavelength range. The transmission bands of filled fibers have shifted to
shorter wavelengths (blue shift) and then shifted to longer wavelength (red
shift) when these liquids subjected to heat. For both (blue and red) shifts the

results are consistent with scaling index law predictions.



The original pass band of the fiber extended over the region (1005 to
1165) nm. This bandgap shifted to about(564.865 — 660.414) nm, (567.99 —
664.0711)nm, (574.186 — 671.312)nm, and (580.300 — 678.461)nm for
silica/distilled water , (435.173 — 504.454)nm, (443.220 — 513.782)nm ,and
(458.843 - 531.893)nm for silica/n-hexane, (500.523- 580.208)nm, (509.845
—591.014)nm and (527.920 — 611.968)nm, for silica/methanol , (497.397 —
576.585)nm, (507.274 — 588.034)nm and (526.389 — 610.192)nm for
silica/ethanol and (507.193 — 585.027)nm, (519.724 — 599.654)nm
(531.913 - 613.877)nm for silica/acetone with above temperature sets .

The thermal tuning sensitivity ,19cell HC-PCF after infiltration at
different sets of temperatures, of the spectral position of the bandgap equal
0.32nm/C° for distilled water, 0.80825 nm/C° for n-hexane, 1.87 nm/C° for
methanol, 0.989 nm/C° for ethanol and finally 1.264 nm/C° for acetone. The
minimum sensitive filter is achieved when filling all the holes of 19 cell
HC-PCF with distilled water and maximum sensitivity when filling with

methanol at different sets of temperature
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