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Largest reflector telescope in China uses custom eddy current sensors

Precision sensor specialist Micro-Epsilon has supplied 600 eddy current sensors to the Chinese Academy of Science for use on the LAMOST (Large sky Area Multi-Object fibre Spectroscopic Telescope), the largest reflector telescope in China.

The custom-developed eddy current sensors have a measuring range of 2mm and provide extremely high resolution of just 1nm (nanometre). The sensors also offer long-term stability of better than 20nm over 3-4 hours (a typical operating cycle for the telescope). The function of the sensors is to compensate for any slight movement of the lenses used by the telescope.

LAMOST is located in the Chinese observatory at Yinglong Station near Peking. The telescope is a new type of segmented reflector telescope for the spectroscopic surveying of space. The project is part of the ESO (European Southern Observatory), a European organisation that builds and operates a suite of the world’s most advanced ground-based astronomical telescopes.

The sensors are critical to the successful operation of the telescope. The telescope comprises a series of lens and numerous hexagonal-shaped mirrors. A primary mirror receives light from space and directs it to a correction mirror, which is in the focus of the primary mirror. The corrector, in turn, bundles the light information onto an optical element (in this case a fibre optic cable).

The diameter of the primary mirror is approximately 4m. The primary mirror and corrector comprise 46 or 24 individual mirror segments, which can be moved and adjusted to receive different angles of between -10 and +90 degrees. Due to the high optical resolution of the telescope, the mirrors have to be precisely aligned with each other at all times, as well as consistently flat and uniform. The smallest movement of these mirrors due to thermal expansion means the telescope will lose focus.

The telescope is used primarily at night to scan the sky. Before it can be used, regular calibrations of the telescope are required, which take between 3 and 4 hours to complete. For these calibrations, the sensors have to be extremely stable, as the slightest drift of the sensor can result in changes in output.

Originally, LAMOST utilised capacitive displacement sensors from another supplier. However, these sensors functioned poorly because they were sensitive to contamination (dirt and dust) and humidity (condensation), as the sensors are exposed to the elements when the telescope is in operation.

Chris Jones, Managing Director at Micro-Epsilon (UK) Ltd comments: “The way we solved the problem was to develop a completely new sensor by using special materials and components with very low thermal expansion coefficients. Using in-house electronics expertise, we also developed brand new electronics that measure 600 sensor channels. Again, these electronics were developed specifically to give extremely high thermal stability in the application.”

The sensor lenses are made from ZERODUR, a zero expansion glass ceramic material that offers a very high thermal stability of 0.05ppm/degrees K. ZERODUR is an inorganic, non-porous glass ceramic that has a completely non-directional, isotropic structure. Due to the perfect balance of glass and crystal phases within the material, the thermal expansion coefficient is almost zero.

Other components inside the sensor are made from boron nitride, which has a temperature stability of 2-3ppm/degrees K. The combined temperature stability of the sensor is 0.5ppm/degrees K.

As Jones concludes: “Despite the high proportion of custom developments required for this application, Micro-Epsilon was able to complete the new developments in just nine months from initial contact with the customer.”
For more information on Micro-Epsilon’s range of eddy current sensors, please call the sales department on 0151 355 6070 or email: info@micro-epsilon.co.uk 

– ENDS –

Note to Editors: Micro-Epsilon (www.micro-epsilon.co.uk) is a major global manufacturer of sensors, headquartered in Germany. The company’s range of displacement sensors measure everything from to distance, position, vibration, dimensions and thickness, using both contact and non-contact measurement techniques. These techniques include 1D, 2D and even 3D laser-optical sensors and systems, eddy-current, capacitive, LVDT & inductive, potentiometric and draw-wire principles.  Additionally Micro Epsilon has developed its own range of non-contact infrared temperature sensors that can measure virtually any target temperature from -40 to +3,300°C. 

With more than 30 years’ experience in the industry, Micro-Epsilon isn’t just a sensor manufacturer. The company is highly innovative and understands the importance of providing complete solutions and support services for its customers. The firm is renowned for its expertise in consulting, development and application of industrial sensors to complex, customer-specific solutions for measurement, inspection and automation. The focus is on selling technical advantage to its customers.       

To download high resolution images for this article, please go to the “Press Area” at www.silverbulletpr.co.uk . Alternatively, you can request an image by contacting:



Issued by:


Dean Palmer





Director





SilverBullet PR Ltd





The Grey House, 3 Broad Street, Stamford,





Lincolnshire PE9 1PG





Tel: 01780 753 000

Mobile: 07703 023771





Email: dean@silverbulletpr.co.uk 

Reader Enquiries/Advertising:
Chris Jones




Managing Director





Micro-Epsilon UK Ltd

Unit 1
Pioneer Business Park
North Road
Ellesmere Port
Cheshire CH65 1AD

Tel: +44 (0) 151 355 6070
Fax: +44(0) 151 355 6075




Mobile: 07789 484503





Email: chris.jones@micro-epsilon.co.uk
Ref. ME71									                     11th June 2009








PAGE  
2

[image: image2.png]-ress Release



_1194847714.unknown

