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INTRODUCTION

We show in this paper, the first results on the faisa bility of a new electro-optic sensor architecture used for temperature measurements. This sensor is based on the birefringent variation of an optical material. This pheno mena is well-known and often exploited for electric field measurements [START_REF] Kuo | Two dimensional electric-field vector measurement by a LiTa03 electro-optic tip[END_REF][START_REF] Cecelja | Electro optic Sensor for Measurement of DC Fields in the Presence of Space Charge[END_REF] or temperature measurements [START_REF] Jeon | Temperature measurements using fiber optic polarization interferometer[END_REF].

All these sensors use the refractive index variation indu ced on a crystal placed into a polarimetric setup. Optical intensities variations due to temperature variation enable to determine the value of the temperature. Nevertheless, for most of the authors, the electronic part of these sen sors in not the main interest, that why, we describe the optical part and focus on the electronic instrumentation of our sensor. This one is based on an electronic detector which remains its output directly proportionnal to the temperature variation [START_REF] Claverie | Feedback Frc. 6: Sensor sensitivity for temperature measurements V. CONCLUSION We introduced an electro-optic sensor with a new ar chitecture, based on Senarmont setup and controlled in order to hold the same operating point. For temperature measurements[END_REF] . The temperature value is ob tained by a control of the static intensity at a specific operating point of the transmittance. The results show that this architecture offers a high linearity and has a short response time (50ms).

II. SENSOR OPTICAL CONFIGURATION

Even if the sensor is used for temperature measure ments, the optical configuration allows others applica tions such as electric field measurements or strain measu rements. These applications depends only on the birefrin gent material (crystal) used for the probe (KTP for tem perature or LiNb03 for electric field, for example). The optical part shown on figure 1 is based on the Senarmont setup into which a electrooptic modulator is inserted bet ween the quarter-wave plate and the optical fiber. The optical transmittance is :

(1)

•Electronic address: remy. claverie©uni v-metz. fr where r is the phase retardation of the EOM, rela ted to its bias voltage Vvc by r = 7r v8',, 0 and r1 is the phase retardation due to temperature variation on the probe crystal and related to the birefringence by : r1 = 2 . 7r . LI A . 6 6.n. Where v1r is the half-wave voltage, A the wavelength, L the optical path length and 6 6.n is the birefringence, linearly linked to the temperature [START_REF] Bierlein | Electro-optic and dielec tric properties of KT iOP04[END_REF].

On the EOM, the Vvc voltage sets the operating point on the transittance and the VAc voltage is used to modu late the intensity. The EOM is a lithium niobate crystal (L=40mm, Section= 3 x 3mm2 ).

According to the figure 2, representing the equation 1,

when the Vvc voltage is chosen to have the operating point is at Mfi, the VAc voltage create a amplitude mo dulated signal related to this VAc voltage and with the same wo pulsation than VAc pulsation (w0 is the funda mental) . On the opposite, at M0 point, the modulated signal has a double pulsation 2wo [START_REF] Theofanous | A frequency doubling electro-optic modulation system for Pockels effect measurements[END_REF]. Between Mo and Mfi (at Mf/ for exemple) the modulated signal is compo sed by two harmonics at wo and 2wo pulsations. 

dT = a.dVDc (2) 
Where a. depends on the already defined parameters :

.A, 56.n, L and VK. Our goal is to control the system at Mo point to ensure an unsensitivity to the laser varia tion. To do that, we have chosen to control the system on the amplitude of w0 signal. As shown the figure 3 The control is made by a feedback loop and a PID controller (see figure 4). -------------------------------------------------------------------------- ,,,,----x___.,; The input of the comparator is set to zero which is the w0 amplitude. This value is adjusted with a spectrum analyser because of the very small amplitude of funda mental w0. The electronic loop controls the system at this value.
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IV. RESULTS

The As an application, we show on figure 6, the sensitiv ity of the sensor (output voltage versus temperature) . The slope of this curve gives the sensitivity which is 0.91°C /V. 
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 1 FIG. 1: Sensor optical configuration. L : laser, P1 : polariser, SC : beam splitter, P2 : analyser, >.. /4 : quarter-wave plate, EOM : electro-optic modulator, O.F : optical fiber, S : probe, M : miror, Ph : Photodiode + detector

FIG. 2 :

 2 FIG. 2: Transmittance of the setup and associated operating points

FIG. 3 :

 3 FIG. 3: Voltage amplitude of the fundamental at w0 according to VDc

  VAc sinuso . idal voltage is the output of a stable low frequency oscillator associated to a transformer (52V -20.7kHz). The DC voltage is generated by an high vol tage PWM oscillator whose mean value (0----+ 740V pp ) is proportional to the driving voltage (-3V ----+ +3V) of
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 4 FIG. 4: Sensor with the feedback loop and the PID Controller
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 5 FIG. 5: Error signal when the system is submitted to a dis turbance.figure that the response time is 50ms while it was lOOms in the close-loop configuration. This quite long time is