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DISCLAIMER

This is not a detailed description of Francois’s many contributions to the field of Long 
Baseline Interferometry – Pierre Lena, Antoine Labeyrie, and a few others are much 
better equipped to give such a presentation.  

My presentation is a view of what Francois was up to as he turned his focus to long 
baseline optical interferometry, how his strategic thinking and professional 
connections led to the first implementation of fiber optics in the field, and how that 
blazed the path for the use of today’s modern photonics devices.

I had the great fortune of working with Francois during this time, and to meet his 
many colleagues, many of whom are in attendance today.
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LONG BASELINE INTERFEROMETRY FOR THE NON-EXPERT
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Credit: www.chara.gsu.edu

Navy Precision Optical Interferometer (NPOI) , Flagstaff, AZ

GI2T, Calern Plateau Very Large Telescope Interferometer, Chile

CHARA Interferometer, Mt. Wilson CA CHARA Interferometer, Mt. Wilson CA



SELECTED PAPERS BY FRANCOIS: UNDERSTANDING AND EXPLAINING 
TURBULENCE EFFECTS IN ASTRONOMICAL IMAGING 

Year Title Journal or Conference
1974 Speckle interferometry through small multiple apertures. 

Michelson stellar interferometer and aperture synthesis in optics
Opt. Comm.

1976 Defocusing effects in astronomical speckle interferometry Optics Comm.

1976 Effects of atmosphere in stellar speckle interferometry (with 
Claude Roddier)

JOSA

1978 A rotation shearing interferometer with phase-compensated 
roof-prisms (with Claude Roddier and J. Demarcq)

J. Opt.

1979 Effects of atmospheric turbulence on the formation of visible and 
infrared images

J. Opt.

1980 New trends in speckle interferometry Proc. SPIE

1981 The effects of atmospheric turbulence in optical astronomy Progress in Optics

1982 On the isoplanatic patch size in stellar speckle interferometry J. Opt.

1982 On the origin of speckle boiling and its effects in stellar speckle 
interferometry (with J. M. Gilli and G. Lund)

J. Opt.
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SELECTED PAPERS BY FRANCOIS: ARCHITECTURES AND STRATEGIES 
FOR LONG BASELINE INTERFEROMETRY

Year Title Journal or Conference
1983 How to achieve diffraction limited resolution with large space 

telescopes
Advances in Space Research

1983 Future possibilities of ground-based interferometry in the visible 
(Cargese)

Workshop on ESO's Very Large 
Telescope

1984 Long Baseline Michelson Interferometry with large ground-based 
telescopes operating at optical wavelengths…. I. and II. (with 
Pierre Lena)

Journal of Optics

1985 Mechanical Vibration Constraints on a Long Baseline Michelson 
Interferometer

NOAO R&D Note

1986 Pupil plane vs. image plane in Michelson stellar interferometry JOSAA

1987 Imaging strategies for a space-borne interferometer ESA Workshop on Optical 
Interferometry in Space (Granada)

1987 Redundant vs. nonredundant beam recombination in an aperture 
synthesis with coherent optical arrays

JOSAA

1987 Signal to Noise Ratios and Beam Combination ESO-NOAO Joint Workshop, Oracle 
AZ

1988 Passive vs. Active Methods in Optical Interferometry ESO Conference Workshop No. 29
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ORIGINS OF FIBER LINKED INTERFEROMETERS

Three men on a boat, a story told to me by 
Francois. 

Antoine Labeyrie, Francois Roddier, and 
Claude Froehly sailed from Cannes to 
Corsica on Labeyrie’s boat in 1980. Labeyrie 
proposed using fiber optics to replace 
conventional optics in an interferometer 
beam combiner. Froehly thought through the 
problem while navigating all night.
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Froehly, ESO Conf. at 
Garching, 1981

Antoine Labeyrie, Cargese 1988

Francois Roddier, Cargese 1988Claude Froehly, Limoges 
(date unknown)



A SPACE INTERFEROMETER CONCEPT
French physicist Pierre Connes, father of the Fourier Transform Spectrometer, saw Froehly’s paper and, at the 
invitation of Labeyrie, presented “A Fiber Linked Version of Project Trio” (Connes, Froehly, Facq) at the 1984 ESO 
Conference in Cargese.   Addressed issues of coupling, guiding, path equalization, polarization.
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At about this time, Francois, Claude and family 
emigrated to Tucson, Arizona, where Francois and 
Claude worked in the Advanced Development 
Program at NOAO on the University of Arizona 
campus under Jacques Beckers. Francois and 
Jacques shared a background in solar astronomy.

Pierre Connes
Jacques Beckers



HOW I MET FRANCOIS IN 1985
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NRAO Summer School, August 1985Keith Hege in Los Angeles, 2025 (age 92)Keith Hege in Cargese, 1988



EXPERIMENTS AND ANALYSIS AT NOAO
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Shaklan and Roddier, SM Fibers in 
a Long Baseline Interferometer, 
Appl. Opt 1987

Shaklan and Roddier, Coupling Starlight into SM fibers, 
Appl. Opt 1988

Connes, Shaklan and Roddier, A Fiber 
Linked Ground-Based Array, ESO-NOAO 
Workshop, Oracle, AZ, January 1987



FIRST MULTI-TELESCOPE IMAGING, FIRST 5-TELESCOPE BEAM 
COMBINER
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Shaklan, Fiber Optic Beam Combiner 
for Multi-Telescope Interferometry, 
Opt. Eng. 1990

Photo from Shaklan Dissertation, UA 1989



FLUOR: FIBER LINKED UNIT FOR OPTICAL RECOMBINATION

COUDE DU FORESTO ET AL 1990+
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This important breakthrough using fluoride-based fibers followed closely on the heels of our 
laboratory tests. It brought into play the K band (2-2.5 um) and L band (3.4 – 4.1 um) where 
turbulence is greatly reduced compared to the visible.
On-sky tests using a pair of auxiliary siderostats at the McMath telescope at Kitt Peak.
In use at the IOTA interferometer on Mt. Hopkins.
Later, implemented at CHARA.



A BRIEF DETOUR: CARGESE MEETING ON DIFFRACTION-LIMITED IMAGING 
WITH VERY LARGE TELESCOPES, 1988.
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Francois and Yves Rabbia in Cargese, 1988 Chris Haniff and Hans Zinnecker in Cargese, 1988

This illustrates how we designed interferometers before we all had desktop computers.



TO COMPLETE THE STORY, WE BRING 
 CLAUDE FROEHLY BACK INTO THE FINAL SCENE.
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MODERN DAY INTEGRATED OPTICS BEAM COMBINERS
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GRAVITY chip at VLTI and CHARA

Panettier, Mourard, Monnier et 
al, SPICA-FT integrate optic at 
CHARA

Mortimer et al, BIFROST 
Combiner at VLTI (duplicate 
for off-axis source)

Lallement et al, Photonic Beam 
Combiner for Subaru, JATIS 
2023

Tepper et al, L & M Band beam combiner 2017



CONCLUSION

Francois Roddier played a major role in analyzing long baseline 
interferometer performance, defining configurations and observation 
strategies, and in the architectural approach to beam recombination.  He 
was an important link connecting classical interferometers to today’s 
modern photonics.  From his theoretical treatment, to the first 
conversation between Labeyrie, Froehly, and himself, to our first 
experiments in fiber-linked interferometers, his contributions have greatly 
advanced the field and will continue to do so with future generations.
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