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Simultaneous Measurement of Temperature and Refractive Index of a Medium

Using by a Side-Polished Fiber Containing a Fiber Bragg Grating
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Department of Electronic Engineering, Honam University, Kwangju 506-714, Korea
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Abstract: We proposed and demonstrated a simultaneous measurement method to detect the refractive index and

temperature of a medium using a side-polished fiber involving FBG (fiber Bragg grating). The temperature of a

medium was obtained by using the Bragg wavelength shift of FBG. while the refractive index of medium were

calculated by using the transmission loss. The Bragg wavelength is independent on the refractive index of the

covering medium placed on surface of side-polished fiber, while the transmission loss at off-Bragg wavelength

highly depends on the environmental temperature because of thermo-optic effect of the medium.
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Fig. 2. Optical transmittance in accordance with refractive
index of an external medium.
A Yepe 9% gdo] 2eYnct AL 2HES
7PE We &40 TR der. oF 2389 23
80| 7istH &40 AA Zade ¥ + U
S, WG M1 ARt: W dokE 290 F
AolA slolut 9la, o] RejojAlt 98 2Au A
A Ago] WAsIx] Qich YUG I Axle B
el apge chgut 2ol Fojxic (8]

q;"])\"] ”tffL- 45]-)\-10 __-]|
Folojch. @S Hal ARNFBG)S T w7
79l @87 237h Azt 20| Hojun A2t
Mgel FWE Asoz Fuoz oSl T4
o2 BAE UARE BHSE olgsto] A 24

aTr 2
v Axe] 28 Z&EE 0.011 nm/C FE9

Sa 2Asoln At

UAEE AT Uk (8] 5 M apgolA] Aol
Bl0] wAsy] ol Axte] waulel FaAle
ua1 oA ghola glojof Hck. of7|A FaAe
Aulet Raot vichel 3t ojujgich Aigtel Axtol
BRI B2 1 olA B4t Lrt ue)
2 mpgoz 24o] shssich,

3. @

2ol 35 cm, & 1.0 cm, 57 0.5 cm@ H= =
£ A5 130 pm 82 BY 7 THELE 1Y £

287 AI8ZE pp. 513-517, 2015+ 8#:

Had 515

o]
2
E
g 1 Refractive
g . Index at =588 nm
o b 2 ATAC,
£ f=—1.450)
@ —e—1.456
E -8 1 —a—1.484
= 4 ——1.50
10 - ——160
] —+—1.70
12 4
1544 1546 1548 1550 1552 1554 1556
Wavelength[nm)

Fig. 3. Measured optical transmission spectrums with change of

refractive indices of the external medium.
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Fig. 4. Comparison and fitting theoretical transmission graph with

experimental results under conditions of d0=3.4 pm and R=50 cm.
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Fig. 5. Variation of transmission spectrum with change of
surrounding temperature.
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Fig. 6. Machinism to calculated thermo-optic coefficient of a

medium. Here dy=3.4 pm.
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