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HALBACH ARRAY
Overview

• Magnetic Field at Sample Position ± 0.5 T (?)



SCIENTIFIC CASE
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Z. Fu, et. al, Nanoscale 8, 43, (2016)

• Preferred orientation of ordered 
Structure of Nanoparticles

• Future Application on SANS Instrument
manipulation of Spin Structure
of ordered Nanoparticles
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MECHANICS
Motor and Gearing
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Motor and Gearing

• Phytron VSS 43.200.2.5
• 2.5 A  - 200 steps/rev

• Phytron VGPL42
• 293,89 / 1 Gear Ratio

• Second Gearing
• 2 / 1 Ratio



MAGNETIC FORCES
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• Attraction and Repulsion during Rotation

https://www.kjmagnetics.com/blog.asp?p=magnetic-forces



ELECTRONICS / CONTROL SYSTEM
Positioning
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• Measuring Angle with analog Potentiometer 

https://www.digikey.de/



ELECTRONICS / CONTROL SYSTEM
Positioning
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Netzer DS 16 (16 mm OD)
Angular 
resolution

16 bit (SSI 
Interface)

Nominal position 
accuracy

±0.025°

Maximum 
operational 
speed

4,000 rpm

netzerprecision.com



ELECTRONICS / CONTROL SYSTEM
Positioning
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• Position Sensors mounted on Magnet Axis



ELECTRONICS / CONTROL SYSTEM
Alignment Calibration
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netzerprecision.com



ELECTRONICS / CONTROL SYSTEM
Control System
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• S7-1500 (ET200SP)

• F-TM ServoDrive HF

• TM PosInput1



ELECTRONICS / CONTROL SYSTEM
Motor Temperature
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phytron.de



CONTROL SYSTEM

Page 13

nicos-controls.org



INSTRUMENT
GALAXI
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Gallium Anode Low-Angle X-ray Instrument



SOFTWARE
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SIMULATION
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VALIDATION
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with e.g. FW BELL 8030 Teslameter
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CONCLUSION
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• Individual Angle control for all (four) Magnets 

• Next: 
• Calibration and Validation
• Program of algorithm to reach a desired magnetic field
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