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Muons are fundamental, charged particles which are: 
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Positrons emitted preferentially in muon spin direction  

m+ 

What is a muon? 



Your basic muon spectrometer 

Support Frame 



Your basic muon spectrometer 

Transverse field 

coils 



Your basic muon spectrometer 

Main Magnet 



Your basic muon spectrometer 

Zero field Coils 



Your basic muon spectrometer 



Your basic muon spectrometer 

Hall probe controlling 

Active zero field 



Your basic muon spectrometer 

Adding detectors 



Your basic muon spectrometer 

More detectors 



Your basic muon spectrometer 

Even more 



Detector Chain 



The Muon instruments 

Main magnet (0-2.5kG)  

Active zero field  

Calibration field  (0-20G)  

Sample environment   

DAE -II 

Steering  

magnets  



INSTRUMENT GEOMETRIES 
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The many faces of mSR 

Longitudinal zero field - mSR 

Precessing polarisation 

Precessing and relaxing 

polarisation 

Relaxing signal 

muons 

Detector B 
Detector A 
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Rotation…. 

)tcos()t(Ga
)t(B)t(F

)t(B)t(F
)t(R

Lxox







B
x 
>0 

B F 

B 

m 



The many faces of mSR 

Transverse field mSR 
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MuSR 
0.25 T main field, 

longitudinal 

 

 

+ 20 G transverse fields 

 

 

+ Stray field compensation 

 

 

64 Detectors 

 

Data Rates –  

 single pulse 45 MeV/hr 



MuSR 

0.07 T main field, transverse 

 

 

+ Stray field compensation 

 

64 Detectors 

 

Data Rates –  

 single pulse 45 MeV/hr 



ARGUS 

0.4 T main field, longitudinal 

 

 

+ 150 G transverse fields 

 

 

+ Stray field compensation 

 

 

192 Detectors 

 

Data Rates –  

 single or double pulse 55 

MeV 



HiFi 

5 T main field, longitudinal 
 
+ 400 G auxiliary field (for field 
switching, e.g. ALC) 
 
+ 2 x 100 G transverse fields 
 
+ Stray field compensation  



0.5 T main field, longitudinal 

 

 

+ 150 G transverse fields 

 

 

+ Stray field compensation 

 

 

96 Detectors 

 

Data Rates –  

 single pulse 55MeV 

 

Fly-past  

EMu 



EMU 

MuSR 

ARGUS 
0.03K-1300K 

0-0.45T Longitudinal field 

0-100G Transverse field 

Fly past capable 

Liquid/Gas Cells 

RF, EF 

0.03K-1000K 

0-0.25T Longitudinal field 

0-600G Transverse field 

RF, EF 

0.3K-480K 

0-0.4T Longitudinal field 

0-150G Transverse field 

0-6.4kBar Pressure Cell 

Fly past capable 

RF, EF, Laser 

Instrument Summary 

HiFi 0.03K-1300K 

0-5T Longitudinal field 

0-100G Transverse field 

0-400G auxiliary field 

Liquids, 

Condensed Gases 

 



 

Thanks 

 

 

 


