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Exoplanet exploration is not only a meaningful astronomical action, but also has a

close relation with the extra-terrestrial life. High resolution echelle spectrograph is the

key instrument for measuring stellar radial velocity (RV). But with higher precision, better

environmental stability and higher cost are required. An improved technique of RV means

invented by David J. Erskine in 1997, External Dispersed Interferometry (EDI), can increase

the RV measuring precision by combining the moderate resolution spectrograph with a fixed-

delay Michelson interferometer. LAMOST with large aperture and large field of view is

equipped with 16 multi-object low resolution fiber spectrographs. And these spectrographs

are capable to work in medium resolution mode (R = 5K ∼ 10K). LAMOST will be one of

the most powerful exoplanet detecting systems over the world by introducing EDI technique.

The EDI technique is a new technique for developing astronomical instrumentation in

China. The operating theory of EDI was generally verified by a feasibility experiment done

in 2009. And then a multi-object exoplanet survey system based on LAMOST spectrograph

was proposed. According to this project, three important tasks have been done as follows:

Firstly, a simulation of EDI operating theory contains the stellar spectrum model,

interferometer transmission model, spectrograph mediation model and RV solution model.

In order to meet the practical situation, two detecting modes, temporal and spatial phase-

stepping methods, are separately simulated. The interference spectrum is analyzed with

Fourier transform algorithm and a higher resolution conventional spectrum is resolved.

Secondly, an EDI prototype is composed of a multi-object interferometer prototype

and the LAMOST spectrograph. Some ideas are used in the design to reduce the effect of

central obscuration, for example, modular structure and external/internal adjusting frames.

Another feasibility experiment was done at Xinglong Station in 2010. A related spectrum

reduction program and the instrumental stability were tested by obtaining some multi-object

interference spectrum.

Thirdly, studying the parameter optimization of fixed-delay Michelson interferometer

is helpful to increase its inner thermal stability and reduce the external environmental re-

quirement. Referring to Wide-angle Michelson Interferometer successfully used in Upper

Atmospheric Wind field, a glass pair selecting scheme is given. By choosing a suitable glass

pair of interference arms, the RV error can be stable as several hundred m·s−1·◦C−1.

Therefore, this work is helpful to deeply study EDI technique and speed up the devel-

opment of multi-object exoplanet survey system. LAMOST will make a greater contribution

to astronomy when the combination between its spectrographs and EDI technique comes

true.


