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Back to ResultsThe Micro-Arcsecond Metrology TestbedThe Micro-Arcsecond Metrology (MAM) testbed is a ground-based system of optical and electronic equipment for testing components, systems, and engineering concepts for the Space Interferometer Mission (SIM) and similar future missions, in which optical interferometers will be operated in outer space. In addition, the MAM testbed is of interest in its own right as a highly precise metrological system. The designs of the SIM interferometer and the MAM testbed reflect a requirement to measure both the position of the starlight central fringe and the change in the internal optical path of the interferometer with sufficient spatial resolution to generate astrometric data with angular resolution at the microarcsecond level. The internal path is to be measured by use of a small metrological laser beam of 1,319-nm wavelength, whereas the position of the starlight fringe is to be estimated by use of a charge-coupled-device (CCD) image detector sampling a large concentric annular beam. For the SIM to succeed, the optical path length determined from the interferometer fringes must be tracked by the metrological subsystem to within tens of picometers, through all operational motions of an interferometer delay line and siderostats. The purpose of the experiments performed on the MAM testbed is to demonstrate this agreement in a large-scale simulation that includes a substantial portion of the system in the planned configuration for operation in outer space. A major challenge in this endeavor is to align the metrological beam with the starlight beam in order to maintain consistency between the metrological and starlight subsystems at the system level. The MAM testbed includes an optical interferometer with a white light source, all major optical components of a stellar interferometer, and heterodyne metrological sensors. The aforementioned subsystems are installed in a large vacuum chamber in order to suppress atmospheric and thermal disturbances. The MAM is divided into two distinct subsystems: the test article (TA), which is the interferometer proper, and the inverse interferometer pseudo-star (IIPS), which synthesizes the light coming from a distant target star by providing spatially coherent wavefronts out of two mirrors, separated by the MAM baseline, that feed directly into two siderostats that are parts of the TA. The two feed mirrors of the IIPS are articulated (in translation and tilt) in order to simulate stars located at different orientations in space, while still illuminating the TA siderostats. The spectrum of the simulated starlight of the IIPS corresponds to that of a blackbody at a temperature of about 3,100 K.Document ID
 20110023976 

Acquisition Source
 Jet Propulsion Laboratory 

Document Type
 Other - NASA Tech Brief 

External Source(s)
http://www.techbriefs.com/index.php?option=com_staticxt&staticfile=/Briefs/Oct03/NPO30897.html


Authors

 Goullioud, Renaud (California Inst. of Tech. Pasadena, CA, United States)

 Hines, Braden (California Inst. of Tech. Pasadena, CA, United States)

 Bell, Charles (California Inst. of Tech. Pasadena, CA, United States)

 Shen, Tsae-Pyng (California Inst. of Tech. Pasadena, CA, United States)

 Bloemhof, Eric (California Inst. of Tech. Pasadena, CA, United States)

 Zhao, Feng (California Inst. of Tech. Pasadena, CA, United States)

 Regehr, Martin (California Inst. of Tech. Pasadena, CA, United States)

 Holmes, Howard (California Inst. of Tech. Pasadena, CA, United States)

 Irigoyen, Robert (California Inst. of Tech. Pasadena, CA, United States)

 Neat, Gregory (California Inst. of Tech. Pasadena, CA, United States)


Date Acquired
 August 25, 2013 

Publication Date
 October 1, 2003 

Publication Information
Publication: NASA Tech Briefs, October 2003 


Subject Category

Man/System Technology And Life Support


Report/Patent Number

NPO-30897


Distribution Limits
 Public 

Copyright
 Public Use Permitted. 

Available Downloads
NameType 20110023976.pdf STIcloud_downloadcontent_copyvisibility
Related Records
IDRelationTitle20110023962Collected WorksNASA Tech Briefs, October 2003
visibility_offNo Preview Available







