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ABSTRACT

Fiber loop ring down (FLRD) spectroscopy is a technique that combines high sensitivity of
cavity ring down spectroscopy and elasticity of fiber optic cables. FLRD is a time domain
technique that measures optical losses of a light pulse in a fiber loop. In FLRD
spectroscopy, detection of a sample is performed by measurement of leaking light at each
round trip within an optical cavity. Intensity of leaking light has an exponential decay
where it is reduced by absorption of sample and scattering of light. FLRD technique is
utilized for characterization of different chemicals and sensing various physical properties
such as pressure, temperature, refractive index etc. via remote control. Utilization of FLRD
spectroscopy with the aim of trace gas detection has increased in recent years. Different
FLRD systems are being improved with this aim in order to increase its sensitivity. Ultimate
aim is to be able to perform trace detection at visible region where the chemical sensitivity
is higher. Here we present an initial set-up that was designed at 1535 nm and its
application on gas and liquid sample detection for trace chemical analysis.
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Figure 1: Schematic drawing of our FLRD setup and the plot measured ringdown times as
a function of concretion and pressure of N,/C,H, mixtures.
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OZET

Kavite ring-down (KRD) spektroskopi metodu, yiksek finese sahip optik bir kavitedeki isin
atiminin (light pulse) sénimlenme suresinin dlcimine dayanan ultra ylksek hassasiyete
sahip bir sogurma spektroskopisi teknigidir. Son yillarda gittikce artan sekilde kullanim
alani bulan bu teknik eser madde tayini icin ¢ok elverisli bir yéntemdir. Bu teknigin bir
tarevi olan fiber halka ring-down (FHRD) spektroskopi yonteminde ise optik kavite olarak
bir fiber optik kablo kullaniimaktadir. Bu sayede eser madde tayinine ilave olarak basing,
sicaklik, kirlma indisi gibi 6zelliklerin tayini de mumkin olabilmektedir. Son yillarda bu
teknigin eser madde tayini icin kullanimi amaciyla ¢ok sayida calisma yapilmistir ve dl¢liim
hassasiyetini artirmak icin calismalar devam etmektedir. Burada, bu amaclara yonelik
olarak, standart optik fiberler kullanarak kurdugumuz 1535 nm’'de calisan FHRD duzenegi
ile gaz ve sivi drneklerle genclestirdigimiz calismalar detaylandinlacaktir.
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Sekil 1: FHRD dlizeneginin sematik cizimi ve farkh derisimlerideki N,/C;H; karisimlarini
basinca bagli ringdown stirelerini gosteren grafik.

Anahtar Kelimeler

Fiber halka ringdown spektroskopisi, ringdown stresi, eser madde tayini.
Bu calisma 212T079 numarali TUBITAK projesi tarafindan desteklenmistir.
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