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The current expertise acquired from instrument operat+ons have shown the advantages and limitations of the fibers use in an inteneromernc set -up. From this analysis we have proposed to use guided optics on planar substrates instead of optical fibers for the combining 
system (Kern 96]. This paper mainly discusses this aspect. First laboratory expenments confirm the interest of this approach. 

Section 2 gives the required basic functions of an interferometnc combiner and shows how integrated optics can significantly simplify the design. 
Section 3 bnefly reviews some of the existing technologies for integrated optics components fabrication. It also presents available on- the -shelves integrated functions. Besides an analysis is also proposed in this conference to design the required combining components within the context of our specific applications (Nabi 971. 

Section 4 gives a summary of the preliminary results obtained with a laboratory testhed. A detailed description and analysis of these results is presented during this conference (Berg 971. 
Finally the concept of IONIC (Integrated Optics `ear infrared Interferomemc Combiner) is reponed and the interest of Integrated Optics for ground and space -based interferometers Is discussed t Section 51. 
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Fig. I: Various solutions for beam transportation and combination in an coherent telescope array. 

2 - INSTRUMENTAL REQUIREMENTS FOR AN INTERFEROMETRIC COMBINER AND INTEGRATED OPTICS CAPABILITIES 

2.1 - System description 

Several analysis of interteriunctnc instruments for eround and space based telescope networks have described the required functions tor the whole instrument The recent AMBER analysis for the near- infrared imaging and speetroscoptcVLTl focal instrument IStalh 971 has given the main inputs for our discussion. Figure 2 displays the functional diagram of an interferometer. The beams are collected and then propagated to the instrument through the different functional modules. 
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Fig. 2: Functional diagram of an interterometnc instrument. 

Beam collection and transportation: The module concerns the telescopes network itself and the 

associated optical links down to a combining stauon where the interteromctnc instruments are 

installed. This function is not discussed in this paper. 

Beam simulation: This module provides to the whole instrument a beam suited for instrument 

calibration and observation simulation. 

Wavefrrmt analysis gaud correction: In mans. cases an adaptive optics system is required both in 

ground and space based applications. It enables 
: 

to correct residual or rough deformations of the incoming wavefront duc to disturbances 

introduced by the instrumental set -up (propagation medium. optics and structures of collecting system 

and beam tranportation lines). 

to avoid light losses from the first telescope mode (i.e. the diffraction Airy pattern) 

to put the maximum of energy in the fundamental mode of the system leading w the 

optimization of the flux in the interteromctnc signal and to a fringe contrast enhancement 

(Raid 841, 

For single mode interferometric instrumental set-up an adaptive compensation .'ptimtzes the coupling 

efficiency between the telescopes and single monk waveguides [Fore 97]. 

Such adaptive optics systems improve the efficiency of an interferometric instrument. 

Micro- optics technology may be required to solve this wavefront correction. especially when its 

requirements become harder to implement ¡number of actuators. overall available space for this 

module i. Such micro- adaptive optics system is the only way to reach very high wavefront flatness in 
the context of space constraints. Propositions to solve this mode is not in the scope of this paper. 

Optical Path difference exploration: this module is an optical delay line dedicated to compensation of 
optical delays between the different teleaopes beams ( sideral movement. FTS capabilities). 

Optical path difference measurement and corn/vimtton: this function measures the interferometnc 

fringes position. If the instrumental design requires a fringe position stabilization. this module can 

feed a servo loop system returning a suitable signal to an optical delay line. The design of this device 

is closely related to the design of the recombining instrument. 

Spatial filtering: residual disturbance effects are perfectly removed by spatial filtering usually done by 

an appropriate pin -hole. The light of an image central core is completely phased and gives u fully 

efficient contribution to the interferences. Any disturbance produce light scattering around the 

theoretical diffraction pattern and cannot be properly introduced in the single mode guiding structure. 

The wavefront deformation results only in light level decrease without phase deformation. The 

efficiency is roughly equal to the Strchl ratio of the image in the so-del ined filtenng plane. 

Polarization control: the two polarizations of the light contribute separately to the interterometnc fringe 

construction. The 
.s 

polar can rotate with respect to the p polar in a different way for each beam. 
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