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How we split the IASI beamsplitter François Hénaulta, Christian Builb, Antoine Copina, Benoît Chidainea, Xavier Bozecc a



ALCATEL, 100, Boulevard du Midi, BP 99, 06156 Cannes La Bocca, France b CNES, 18, Avenue Edouard Belin, 31401 Toulouse, France c REOSC, Avenue de la Tour Maury, 91280 St Pierre du Perray, France ABSTRACT



The IASI instrument (Infrared Atmospheric Sounding Interferometer) is a Fourier-Transform Spectrometer (FTS) providing spectra of the Earth's atmosphere observed from space. The heart of the instrument is a Michelson interferometer (IHOS) equipped with hollow cube-corners retro-reflectors in place of the classical flat mirrors. One of the most critical components of the IHOS is its infrared beamsplitter dividing and recombining the incident rays in order to create the interferograms. The beamsplitter chromatism must not exceed a quarter-wave, while the required transmission efficiency should ideally be higher than 0.35 over the whole instrument spectral domain (ranging from 3.6 to 15.5 µm), with a particular emphasis on the radiometric performance between 14 and 15.5 µm due to mission constraints. Practically, it would dictate the choice of the Potassium Bromide material (KBr) for the plates substrate, however this material presents severe moisture and mechanical constraints. This is the reason why we have looked for an alternative solution based on the use of thin ZnSe plates. Theoretical analyses and numerical examples of the beamsplitter radiometric and chromatic performance confirm that this design is feasible for two different geometrical configurations : a classical beamsplitter with grouped parallel plates, and a rather unusual design including a remote compensating plate which will be set perpendicular to the transmitted optical beam. Keywords: Michelson interferometer, Fourier transform spectrometer, beamsplitter, cube-corner



1.INTRODUCTION The IASI instrument (Infrared Atmospheric Sounding Interferometer) is a spaceborne FTS which will be launched on the European MetOp meteorological platform, in order to provide spectra of the Earth's atmosphere observed from space1. The data acquired by the instrument will be ground-processed in order to derive accurate measurements of the temperature, humidity, and composition of the atmosphere. ALCATEL has been selected by the French National Agency (CNES) as the prime contractor for the realization of both the instrument and its Interferometer and Hot Optics Subassembly2 (IHOS). The heart of the IHOS is constituted by a Michelson interferometer where the flat mirrors are replaced with hollow cube-corner retro-reflectors (CC), one of which is displaced along the optical axis by means of a driving mechanism, in order to create a variable Optical Path Difference (OPD) between both interferometer arms, thus generating the IASI interferograms. One of the most critical components of the IHOS undoubtedly is its infrared beamsplitter (BS) dividing and recombining the incident beams from the interferometer input port toward its output port. The BS basically is composed of two plane and parallel plates, as shown in the Figure 1. The separating plate (SP) has a semi-reflective coating (50/50) deposited on one face, ensuring the beam separation between each interferometer arm. The useful optical diameter of the input beam is around 90 mm, while the chief incidence angle on the beamsplitter is 30 degrees. The plate thickness will essentially depend on the selected substrate material, as discussed in § 4.1. In order to compensate any chromatic dispersion in the interferometer Field of View (FoV), the compensating plate (CP) should ideally present the same geometrical characteristics than the SP, but we will see in § 3.2 that this is not absolutely necessary. All the beamsplitter requirements are applicable to the full spectral domain of the instrument, ranging from 645 cm-1 up to 2760 cm-1 (i.e. 3.6-15.5 µm)*. The main spectral exigency states that the OPD originating from the plates geometrical defects The BS also has to fulfill the same functions for a sampling reference laser beam (RPD) at 1.538 µm, covering a small area located at the plates edge (see § 4.2.1). *



and the chromatic dispersion in the substrate or the optical coatings should not exceed a quarter of the incident wavelength, which corresponds to 0.9 µm at the highest wavenumber. Furthermore, this specification is applicable on the whole angular FoV of the interferometer, including four circular pixels (15 mrad diameter each) spread over a 40 mrad width squared area. However the most stringent BS requirement probably is its transmission efficiency which should be higher than 0.35 on the whole instrument spectral range, with a particular emphasis in the 14-15.5 µm region due to mission constraints. Practically, such radiometric performance would dictate the choice of the Potassium Bromide material (KBr) for the plates substrate, as discussed in § 4.1. Separating Plate
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Figure 1 : The classical beamsplitter configuration



2.THEORETICAL ANALYSIS 2.1.



Basic principles



The basic function of the IHOS consists in recording the fringes of equal-inclination created by a Michelson interferometer equipped with two hollow cube-corners. Let us consider a parallel and monochromatic incident beam at the wavenumber σ0, arriving on the IHOS under an incidence angle θ, decomposed into the Cartesian field angles u and v as shown in the Figure 2. If x denotes the mechanical displacement of the mobile cube-corner along the interferometer optical axis, then ξ = 2 x will be the resulting OPD at the centre of the IHOS field of view, and the phase difference φ(ξ) created by the mobile cubecorner between both interferometer arms shall be in the absence of any realization error :



φ (ξ ) = 2π σ 0 ξ cos u cos v



(1)
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Figure 2 : Angular coordinate system within the IHOS field of view



which corresponds to circular fringes of equal-inclination. For a real world interferometer we shall add an OPD error term δσ ( u,v) representing instrumental defects such as beamsplitter chromatism or cube-corner misalignments, and depending on 0



the incidence angles u and v of the rays collected by the IHOS :



[



φ (ξ ) = 2π σ 0 ξ cos u cos v + δσ ( u, v) 0



]



(2)



The optical power created at the output port of the Michelson interferometer usually is equal to the square module of the total collected amplitude. Then, if T1 and T2 represent the electric fields reflected from each IHOS arm as a function of σ0, u, and v, such as summarized below : Complex amplitude
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the resulting intensity IS(ξ) will be related to the input signal IE through the following relationship :



{



I S ( ξ ) = T1



2



+ T2



2



}



+ 2 T 1 T 2 co s φ ( ξ ) I E



(3)



from which the second term, being proportional to the modulated part of the interferogram, is defined as the radiometric efficiency (or “RT factor”) of the beamsplitter, and denoted η(σ0) :



η (σ 0 ) = 2 T1 T2



(4)



Although the main contributors to η(σ0) probably are the beamsplitter substrate and coatings characteristics, it also is influenced by some other factors such as image quality and roughness of the optical surfaces or polarization effects, which will not be discussed herein. 2.2.



Beamsplitter plates transmission factor



This paragraph provides a radiometric model of the beamsplitter plates, including the effect of parasitic interferograms created by multiple reflections on their different faces, which participate to the IHOS output intensity as do the two principal waves. Our general approach consists in understanding each BS plate as a Fabry-Perot filter, which theoretical formulae are taking into account all the parasitic wavefronts. Let us firstly consider the case of the separating plate, assumed to be plane and parallel, and denote its amplitude transmission and reflection coefficients as illustrated on the Figure 3 (bold characters are representing complex functions, thus they include phase shifts) : Face 1 r2
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Figure 3 : Plate transmission and reflection coefficients



Transmission factor of face 1 (from vacuum to substrate) Reflection factor of face 1 (in vacuum) Reflection factor of face 1 (in substrate) Transmission factor of face 2 (from substrate to vacuum) Reflection factor of face 2 (in substrate) Reflection factor of face 2 (in vacuum) Plate transmission due to substrate material absorption
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and :



According to the well-known Fabry-Perot formulae the expressions of the global amplitude transmission and reflection factors tS, rS, and r'S shall be for the separating plate :



t1 t 2 t A i ϕS (σ0 ) 1 - r2 r' 1 t 2A i ϕS (σ0 ) t2 r t2 rS = r1 + 1 2 A i ϕS (σ0 ) 1 - r2 r'1 t 2A tS =
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(5)



t 22 r' 1 t 2A i ϕS (σ 0 ) 1 - r2 r' 1 t 2A



e



where ϕS(σ0) is the plate phase shift at the centre of the IHOS field of view, depending on the SP optical and geometrical properties : (6) ϕ S (σ 0 ) = 2π σ 0 2 n S (σ 0 ) e S cos α ' S



[



with :



eS nS(σ0) α'S



]



Plate thickness Plate refractive index depending on the wavenumber of the incident light Chief ray angle inside the plate (assumed to be tilted around the Z axis), related to the external incidence angle αS according to the Snell-Descartes refraction law : sin α S = n S (σ 0 ) sin α 'S



(7)



For that single plate the electric fields T1 and T2 transmitted along each IHOS arm will finally be :



T1 = t S r 'S T2 = rS tS 2.3.



(8)



Beamsplitter chromatism



According to the notations of § 2.2, the Optical Path Difference introduced by the separating plate may be expressed as :



[



δσS (u,v) = 2eS cos(αS + u) cos v - nS2 (σ 0 ) − 1 + cos2 (αS + u) cos2 v 0



]



(9)



This relationship has been obtained at the end of an extensive analytical evaluation assisted by computer (Mathematica), thus we cannot present a simple demonstration of the formula herein. We emphasize on the fact that this is an exact expression which is only applicable to an interferometer equipped with cube-corners. In fact the relationship would probably be much more complicated in the case of flat mirrors. Using “C” indices instead of “S”, the expression of the OPD induced by the compensating plate will be quite similar :



[



δσC (u, v) = 2e C cos(α C + u) cos v − n C2 (σ 0 ) − 1 + cos2 (α C + u) cos2 v 0



]



(10)



where eC and nC(σ0) respectively are the CP thickness and refractive index, and αC is the chief ray angle on the plate. 2.4.



Influence of cube-corner alignment



In equation (9) already are included the apparent displacements of the cube-corner apex resulting from the plate thickness, i.e. as illustrated in Figure 4 : • An axial shift x0 along the IHOS optical axis in order to equalize the OPD along each interferometer arm. • A lateral misalignment y0 of the cube-corner apex, seen through the plate along the Y axis. eS
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Figure 4 : CC axial and lateral shifts originating from plate thickness Such apparent misalignments will actually be canceled during the mechanical adjustment of the cube-corner, that is performed at a reference wavenumber σA. According to the notations of Figure 4 and to relation (7), the axial shift x0 will be equal to : (11) x0 = nS (σ A ) ac + cd − ab = eS [ nS (σ A ) cos α ' S − cosα S ] while the expression of the lateral shift introduced by a plane and parallel plate classically is : y0 = bd = eS



sin (α S − α 'S ) cos α 'S



(12)



The contributions of the apparent CC displacements must then be subtracted from the theoretical relation (9), and the corrected OPD error term δ ' σS ( u, v) will finally be in the case of the separating plate : 0



δ ' σS ( u, v) = δ σS ( u, v) - 2 x 0 cos u cos v - 2 y 0 sin u cos v 0



0



(13)



and similar relationships would also be applicable to the compensating plate. Practically, they mean that the beamsplitter chromatism will partly be compensated for during the cube-corners mechanical alignment.



3.TWO CANDIDATE LAY-OUTS FOR THE IASI BEAMSPLITTER 3.1.



Grouped separating and compensating plates



Let us firstly consider a Michelson interferometer equipped with the classical beamsplitter represented on the Figure 1, constituted of two identical plane and parallel plates, that may be grouped together in the same mechanical mount. Hence the separating and compensating plates rigorously have the same geometrical characteristics.



3.1.1.



Beamsplitter chromatism



According to the relations (9) and (10), the total chromatism created by a beamsplitter composed of these two plates will be at the wavenumber σ0 : (14) δ σ 0 (u, v) = δ σS0 (u, v) - δ σC0 (u, v) Regardless of the effects of the optical coatings, the main contributors to the beamsplitter chromatism typically are the plates thickness difference and their refractive index homogeneity. Thus when all the BS parameters are equal, i.e. eC = eS = e, αC = αS = α, and nC(σ0) = nS(σ0) at any wavenumber σ0, which implies that α'C = α'S, the classical Michelson's beamsplitter will be free of chromatism whatever the incident field angles (u,v). This is the reason why it is generally preferred to have both separating and compensating plates originating from the same material blank. 3.1.2.



Radiometric performance



According to § 2.2, the BS radiometric efficiency η(σ0) is evaluated by combining the amplitude transmission and reflection factors of each individual plate. In the case of the separating plate these coefficients tS, rS, and r'S have already been defined in the relations (5). Likewise, the expressions of the CP amplitude transmission factors tC, rC, and r'C shall be rigorously similar, simply replacing “S” with “C” indices. Now the parasitic interferograms created between both plates are taken into account by considering them as the input and output faces of a fictitious Fabry-Perot filter of thickness d and refractive index equal to 1 (see Figure 5), so that the global beamsplitter transmission coefficients tBS, rBS, and r'BS may again be derived from the Fabry-Perot formulae :
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(15)



0



S



e −i ϕ (σ ) + d



0



t C2 r' S i ϕ d (σ 0 ) 1 - rC r' S



e



where the phase shift due to the inter-plate distance shall be along the chief optical ray :



ϕ d (σ 0 ) = 2π σ 0 (2 d cos α ) Separating plate



rC



r'C



CC2 r BS



Input port



(16)
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Figure 5 : Fictitious Fabry-Perot filter composed of both BS plates



According to the relations (4) and (8), the global beamsplitter efficiency η(σ0) will finally be :



η (σ 0 ) = 2 t BS



2



(17)



rBS r' BS



Figure 6 shows a typical plot of η(σ0), where the BS transmission coefficients tBS, rBS, and r'BS have been computed using the relations (15). One can see that, as the parasitic wavefronts may interfere destructively or constructively (depending of the incident wavenumber σ0), the resulting curve incorporates high spectral oscillations, that would practically make this beamsplitter inadequate. The problem, known as “channelled spectra”, is usually eliminated from classical interferometers by wedging the optical plates and applying a slight tilt between them, in order to reject the parasitic interferograms out of the useful FoV. However, this solution may not be suitable for the IASI interferometer, since its field of view is unusually large, on one hand, and the phase shifts ϕS(σ0), ϕC(σ0) and ϕd(σ0) actually depend on the incident field angles u and v, on the other hand. As an exact calculation (involving the Fabry-Perot formulae, rigorous expressions of the plate phase shifts vs. field angles, and a FoV numerical integration) would require too much computing time, however, we shall assume here that at a given wavenumber the oscillatory components are scrambled due to their incoherent summation on the whole IHOS field of view, and that this effect can be simulated by a spectral averaging on the neighbouring wavenumbers, according to the following empirical relationship : N 1 (18) η(σ 0 ) = η(σ 0 + k δσ ) ∑ 2N + 1 k=-N
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Figure 6 : Spectral averaging of the efficiency factor η(σ0), with N=10 and δσ = 0.1 cm-1 Let us now consider the case of a classical beamsplitter under a chief incidence angle α = 30 degrees alike the IASI geometry. Keeping the same radiometric characteristics for the optical coatings, the Figure 7 displays the global BS transmission curves for three typical cases : 1) Beamsplitter made in KBr material, plates thickness 20 mm. 2) Beamsplitter made in ZnSe material, plates thickness 10 mm. 3) Beamsplitter made in ZnSe material, plates thickness 5 mm. It can be noticed that at the most critical wavelength (i.e. 15.5 µm, corresponding to 645 cm-1), the radiometric efficiency of the KBr beamsplitter is around 40 %, and that the performance of the same BS equipped with half-thick ZnSe plates (10 mm) would decrease by a factor 2 (around 20 %). The curves also show that the utilisation of thinner ZnSe plates (5 mm thick, corresponding to a 20 aspect ratio) would not be sufficient to approximate the KBr performance, since the global RT factor would still be around 27 %. However the three curves tend to merge and show no significant differences above 700 cm-1. Their apparent residual oscillations are resulting from the current values of the spectral averaging parameters.
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Figure 7 : Global radiometric efficiency of the classical beamsplitter 3.2.



Remote compensating plate



An attractive solution to improve the beamsplitter radiometric transmission consists in installing the compensating plate in front of the fixed cube-corner CC2, so that the crossed glass thickness along the interferometer arm 1 is minimized. Then the semi-reflective coating has to be deposited on the entrance face of the separating plate. For a perfect chromatism compensation both plates should be kept parallel, however this ideal configuration did not suit with some IHOS optical interface and encumbrance constraints, thus the compensating plate had to be set perpendicular to the incident rays, as illustrated in the Figure 8. Compensating Plate e = 5.109 mm
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Figure 8 : Beamsplitter with remote and non-parallel compensating plate 3.2.1.



Radiometric efficiency



Because the compensating plate is no more parallel to the separating plate, no parasitic reflections can occur between them and the relations (15) to (17) are no longer valid. The radiometric transmissions T1 and T2 along each interferometer arm simply become :



T1 = t S r ' S



T2 = rS t C2 t S



(19)



where the tS, rS, and r'S coefficients are the same than in the relations (5), and the expression of tC is similar to that of tS, replacing “S” indices with “C”. The BS radiometric efficiencies (including FoV averaging effect) are then evaluated using the general relationships (4) and (18), and represented in the Figure 9 for the same typical cases than in § 3.1.2.
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Figure 9 : Radiometric efficiency of the beamsplitter with remote compensating plate With respect to the previous BS configuration, the radiometric efficiency at 15.5 µm has been increased of around 4 %, i.e. 24 % for 10 mm-thick ZnSe plates, and 31 % for the 5 mm plates. This last solution is still not compliant with the initial specification (35 %), but was finally judged satisfactory with respect to the global instrument performance requirements. The configuration was then selected as the baseline design of the IASI beamsplitter. 3.2.2.



Residual chromatism



When the beamsplitter plates are no longer parallel, the expression of the OPD introduced by the compensating plate will slightly differ from the relation (10) :



[



δ "σC (u, v) = 2e C cos u cos v − n C2 (σ 0 ) − 1 + cos2 u cos2 v 0



]



(20)



If both plates are made with the same material as they should be*, their individual thickness eS and eC can be matched together in order to minimize their chromatic effects at the centre of the IHOS field of view. The adjusted thickness of the compensating plate is obtained through an analytical derivation of the global BS chromatism with respect to the refractive index of the material n(σ0) :
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where σA is the reference wavenumber for the geometrical alignment of the interferometer. Let us consider the case of a beamsplitter made in ZnSe material, which separating plate is 5 mm thick and the chief incidence angle is αS = 30 degrees. Assuming that 1/σA = 3.39 µm, which corresponds to the HeNe infrared laser line, the matched thickness of the compensating plate should be eC = 5.109 mm. Figure 10 shows a plot of the residual beamsplitter chromatism as a function of the incident wavelength and of the field angles u and v (varying from -20 to 20 mrad, thus covering any of the four IASI *



Note that the following relationships might be used for designing a beamsplitter made with two different plate substrate materials, if this was of any practical interest.



pixels). It can be seen that the OPD variations do not exceed 0.2 µm from peak to valley on the whole interferometer FoV, on one hand, and that the spectral dependence remains lower than 0.05 waves, which is far below the requirement. We also notice that at long wavelengths the OPD vary linearly with respect to the field angle u, and that their slopes are increasing along the spectral axis. This corresponds to a residual chromatic lateral shift (analogous to y0, see § 2.4) which is quite similar to that obtained if the beamsplitter plates were not strictly parallel, or wedged. Thus we shall conclude that the chromatism introduced by a non-parallel compensating plate having a matched thickness remains negligible, or within the same magnitude order than the manufacturing accuracy of the BS plates. -
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Figure 10 : Residual chromatism of the IASI beamsplitter vs. FoV (a) and incident wavelength (b)



4.BEAMSPLITTER DESIGN 4.1.



Material trade-off



The required radiometric performance of the IASI beamsplitter obviously restricts the choice of the plates substrate. The two candidate are the Zinc Selenide (ZnSe) and the highly hygroscopic Potassium Bromide (KBr) materials. Originally KBr was preferred with regard to its high transmitting properties on the whole instrument spectral range (as illustrated by Figure 7). However its utilization led to severe constraints : firstly the moisture environment could not exceed 50 % of humidity in order to protect the material during all its on-ground life, and secondly its mechanical mount had to be specifically designed to preserve it from the high launch loads and thermo-elastic stresses. In addition the minimal thickness of the KBr plates had to be 20 mm, inducing encumbrance problems on the optical bench. At last the industrial consequence of an accidental contamination of the material during the instrument AIT or storage phase was not judged acceptable. Although ZnSe presents a spectral transmission which is rapidly decreasing above 14 µm (with an absorption coefficient of 0.2 cm-1 at 15.5 µm), its mechanical behavior is far the best of both materials since it allows a better optimization of the plate shape. Actually the last mechanical tests performed on these materials are giving the following advantageous ratios :



Specific stiffness :



 E   ρ  ZnSe = 1.4 ;  E   ρ KBr



Specific ultimate load :



 σ   ρ  ZnSe = 8  σ   ρ  KBr



Moreover the ZnSe mechanical behavior (especially the ultimate load) is more predictable so that some reduced margins are permitted for sizing. Practically a 5 mm thick ZnSe plate, corresponding to an aspect ratio of 20, is half-lighter, has the same stiffness, and is able to withstand five times more loads than a 20 mm KBr plate. Obviously, the use of a thinner plate increases the transmission performance, thus a beamsplitter equipped with thin ZnSe plates represents a good compromise between optical and mechanical performance. In that case the “remote compensating plate” configuration (see § 3.2) should be preferred in order to maximize the BS radiometric efficiency.



4.2.



Beamsplitter description



Thanks its knowledge in infrared coatings and beamsplitter manufacturing in the frame of the MIPAS project, the REOSC French company has been selected for the design, manufacturing, and test of the IASI beamsplitter and cube-corners. 4.2.1.



Coating design



The main requirement concerning the beamsplitter design and manufacturing is its transmission efficiency, more particularly in the range [714 cm-1-645 cm-1] where ZnSe absorption is high. The transmission performance of the beamsplitter is directly linked to the optical coating properties. To the useful spectral range [645 cm-1-2760 cm-1] is added a sampling spectral band [1527 nm-1547 nm] utilized by the IHOS reference laser (RPD beam) and a visible wavelength [633 nm] for ground alignment purpose. These two bands bring further constraints on the design of the optical coatings, so that looking for a well balanced BS coating optimized for such extended spectral range with the lowest possible absorption was not the best choice. Due to the fact that the RPD and measurement beams cover distinct zones of the aperture, two different coatings have finally been designed, one for the main spectral band and the other for the visible and RPD lasers. The anti-reflective coating deposited on the back of the separating plate and on both faces of the compensating plate also was stringent to be designed, since in addition to the BS spectral requirements, it shall work under 0° incidence as well as 30°. In this case, no possibility of breaking down the spectral range can be used. An optimization of the layer stack has been conducted and after simulation and preliminary measurements, the following global transmission efficiency can be expected* : Wavelength Transmission



645 cm-1 0.27



714 cm-1 0.38



1210 cm-1 0.39



2760 cm-1 0.40



Another constraint has been taken into account during the design of the separating coating. Due to the low thickness of the plate and an unfavorable aspect ratio (around 20), a deformation of the plate is expected during the coating process, that will introduce wavefront errors degrading the contrast of the fringe patterns, and thus the effective BS radiometric efficiency. To minimize these deformations, the separating coating has voluntarily been modified so that the stresses in the separating and anti-reflective coating layers will compensate each other. 4.2.2.



Mechanical design



In the frame of the MIPAS project, REOSC has manufactured a beamsplitter with ZnSe plates. Both plates were mounted in two barrels fixed together to form a grouped configuration beamsplitter, as in § 3.1. In the case of the IASI interferometer, two mechanical supports had to be designed in order to realize the separated configuration of § 3.2. The mechanical design selected for the separating plate is represented on the Figure 11. After polishing and coating the ZnSe plate is bonded in a first intermediate titanium barrel with the help of a silicone glue. Titanium material has been selected for the good matching of CTE with ZnSe material. This assembly has been successfully used and validated on the MIPAS project. The first barrel is used to be insensitive to interface plane defects. Indeed, the mechanical housing being stiff enough to undergo mechanical vibration levels, efforts generated during the mounting of the mechanical housing on a non perfectly flat optical bench will not be transmitted to the ZnSe plate as the intermediate barrel will act as a filter. It is bonded with a stiffer glue inside the mechanical housing made in titanium. The centering of the ZnSe plate with respect to the interface frame is performed during this bonding operation. The particular shape of the mechanical support is mainly due to optical interface constraints and is designed to save as much as possible mass. It is fixed with 3 points to guarantee iso-staticity and is dedicated to be mounted on an optical bench made in carbon fiber characterized by a very low coefficient of thermal expansion and a non zero moisture expansion coefficient. To avoid micro slipping of the mechanical support, a system of elastic blades is implemented around two fixation points. When differential expansion occurs between the optical bench and the mechanical housing, the elastic blades will absorb the *
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displacement and neutralize efforts generation at the interface which could involve BS alignment variations. Furthermore, a specific device has been implemented in order to avoid elastic blade twisting during the mounting operations. A similar design is used for the supporting of the compensating plate, which is positioned in front of the fixed cube corner.



Figure 11 : REOSC beamsplitter mechanical design



5.CONCLUSION In this communication we have reviewed some theoretical principles related to the conception of an infrared or even optical beamsplitter. Our attention was particularly focused on the BS radiometric efficiency and chromatism, which are of prime importance for the performance of the IASI interferometer. It must be noticed that some of the relationships presented herein, although they are rigorous expressions, are only applicable to the case of a Michelson interferometer equipped with cube-corners. One spectacular result consists in the demonstration that the compensating plate need not to be parallel to the separating plate in order to attain the required chromatism performance. The basic configuration of the IASI beamsplitter now consists in two thin ZnSe plates (approximately 5 mm thick, corresponding to an aspect ratio of 20), and incorporates a remote compensating plate being perpendicular to the interferometer optical axis, and consequently not parallel to the separating plate. In order to improve their radiometric efficiency, the plates are not wedged since the effects of parasitic reflections are averaged over the large IHOS field of view. Such particularities together are constituting a rather unusual solution, that should be confirmed according to the first test results obtained on the IASI beamsplitter and interferometer breadboards, to be performed in the forthcoming months.
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