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Availability: September 2006
The main objectives of this work in progress are:

1. To develop a new compact bench-top instrument for FC NMR relaxometry whose costs  should be comparable with the most popular commercial, low resolution, bench-top, fixed field NMR instruments.
2. To implement the possibility of measuring with the same system or with an additional permanent magnet T2, T1-Rho and diffusion in addition to the complete NMRD profiles.  
3. To reduce not only final costs of the instrument but also all related installation and running costs, the new system will be designed to be compact, light with a maximum requirement in power of 2KW and if possible do not make use of water as cooling medium.
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The new instrument implements the results achieved withother technical development recently carried out by Stelar, in particular a digital NMR console implemented in a single PCI board as well as new concept introduced in the design of the electromagnet, the power power supply and the field controller

Results

Main features of the relaxometer:
Total Max power: 1300 W

Max magnetic field: 0.25 T

Dimension: 525x525x575 mm

Cooling system

The magnet and power supply are cooled by means 

of a commercial chiller (no water needed).









Availability 

This work is planned to be completed within June 2006. Availability of product is foreseen in September 2006.

For more details contact Stelar

Compensation coils


Starting from the assumption that the contributions of these local fields are homogeneous, we developed compensation coils with a particular configuration that were able to generate a constant opposing magnetic field in the direction of these external contributions, so to delete or at least decrease them. To achieve this result two sets of saddle compensation coils arranged at 90° to each other have been developed. 


Figure 1 shows the saddle compensation coil arrangement. The compensation coils were placed inside the magnet enclosure in order to optimise the volume to power ratio and allow for more efficient cooling. 


Using a current of 0.5 A the coil system generates a magnetic field of approximately 2.3 Gauss (10kHz). This configuration allows compensation of the Earth and other external magnetic fields in XY plane. The magnetic field vector can be rotated without moving the compensation coil system. 


Figure 2 shows the compensation coil system mounted on the Stelar magnet.
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The Magnet:


the Field Cyling electromagnet is a 2 layers solenoid manufactured with the same technology of the other FC Stelar electromagnets 


Inner bore 19mm   


Sample diameter 10mm


- Maximum magnetic field: 0.25 T @130A


- Field stability: 50 ppm


- Field homogeneity: better than 100 ppm on 1 cc volume


- Switching time: 1.5 ms @10 MHz





The digital NMR console in a single PCI board





THE NMR Console: 


The system RF console is a 3U/19” unit based on a very high performances digital NMR console in a single PCI board.                   Main specifications are:


digital receiver with direct acquisition of signals up to 90 MHz


128 bits / 20ns/ 7 loop levels pulser


Two independent RF TX channels


300W linear RF pulse transmitter





100 mm





140 mm
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