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Abstract: In order to realize remote monitoring or measuring in the way of transmission mode for
long period fiber grating (LPFG) the measurement device system based on a single end face coated
with reflective film was designed. The sensing principle of LPFG with a single end face coated with
reflective film was explained and analysed. The responses of the single end face system and the di—
rect transmission mode system to environmental media with different refractive index were investiga—
ted by experiments. Firstly 2 x2 single-mode fiber coupler was used to connect spectrometer light
source and LPFG respectively. Then the reflective silver film was fabricated in the other end face
of the optical fiber including LPFG. Finally by measuring a series of environmental media with dif—
ferent refractive indices the response spectra of LPFG were compared in the two cases of the direct
transmission mode and the silver film coated single end face mode. When the wavelength demodula—
tion is adopted the resonance wavelength corresponding to the same medium is nearly same in the
above two cases. When the power/peak demodulation is adopted the optical loss gradually changed
from —6.05 dB to -9.22 dB for the direct transmission mode but from -8.03 dB to —11.33 dB
for the silver film coated single end face mode with the increase of glycerin concentration in solu—
tions. Compared with the direct transmission mode the relative optical loss of LPFG based on the
single end face mode increases significantly. The LPFG in the single end face mode has more sharp
resonance peaks than that in the direct transmission mode which makes the resonance wavelengths
and the optical loss value being recognized more easily. The measurement device system based on
the single end face coated with silver film not only retains the transmission sensing mode of LPFG

but also makes the operation of measuring environment medium more flexible and convenient. In
particular it has a unique advantage for the measurement of refractive index in long distance deep

liquid and severe environment.

Key words: optical fiber; long period fiber grating; refractive index; silver film; single end face
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