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Introduction
• More than 30 years of development in magnets for 

particle accelerators
• Sigmaphi is specialized in the design, manufacture 

and measures of magnets
• Sigmaphi is ISO 9001-2000 certified



Sigmaphi NEWS
DESIGN AND ENGINEERING

Sigmaphi has the suitable softwares and skilled engineers to design 
a particle beam line

Transport

Opera 2D and 3D

Tosca Elektra Tempo

FEA analysis 
Cosmosworks

ANSYS



Sigmaphi NEW PRODUCTS: PULSED MAGNETS
Technology transfert  : partnership with SOLEIL synchrotron

•Development of new concept 
pulser and kicker for MSL

•In-vacuum  Eddy current Septum



Sigmaphi NEW PRODUCTS SUPRACONDUCTIVE MAGNETS  

The Q2 and Q3 Quadrupole 
Magnets are the analysis magnets 
of a new particle spectrometer 
named the Super High Momentum 
Spectrometer (SHMS) which is under 
construction in JLAB experimental 
Hall C as part of the JLAB 12 GeV 
upgrade. 



Sigmaphi NEW PRODUCTS SUPRACONDUCTIVE MAGNETS  
JLAB SHMS dipole (4.5T)



A brief overview of Magnetic 
measurement activities at ΣΦ

• Hall probe
• Rotating coil
• Search coil measurement with current ramp



Hall probe measurement

Mapping up to 18 tons in the laboratory Mapping up to 70 tons in the factory



Rotating coil measurement

From 5kg to 500kg in the laboratory Up to 3 tons in the factory



Developped for the measurement of the 90° CNAO dipole magnet

Search coil measurement



Measurement process
Each process is qualified and improved with
cross measurements with other laboratories
(SOLEIL in 2005 and CERN in few months..)



Rotating coils
Design and manufacture

D28.5 rotating coil (Rref = 13mm)

Litz wire (66 and 33 turns) 
welding connections



1/ JYVASKILA, 90° dipole magnet
Nominal field : 1.36T, massive yoke

SOME RECENT MEASUREMENT RESULTS
comparison with TOSCA



Mapping steps defined with TOSCA

Measurement accuracy
Hall probe qualification = 0.2Gauss
Power supply stability = 60ppm









2/ TRIESTE, 3A dipole magnet, quantity 5
Laminated magnets, Bo=0.125T, 100A

SOME RECENT MEASUREMENT RESULTS
comparison with TOSCA









3/ TRIESTE, 3C dipole magnet, quantity 7
Laminated magnets, Bo=0.85T, 500A





Comparison between magnets / SPEC and TOSCA values

dBL/BL at the nominal current



Comparison between magnets / SPEC and TOSCA values



Link beetween design / manufacturing process and measurement results
For example : magnet multipole components distribution

HARMONICS / SERIAL PRODUCTION SURVEY







MEDAUSTRON project
Centre for ion therapy and 
research in Austria

For more detail : presentation 
given by Thomas Zickler

Quadrupole Magnets for the 
Medium and High Energy Beam 
Transfer Lines

11 MQZB
81 MQZE



MEDAUSTRON project

Upgrade of our rotating coil bench
A new girder, used for both type of magnets and for the rotating coil calibration
A new rotating coil, active length 1150mm, Rmeas=30mm in carbon fiber



MEDAUSTRON project – Main issues 

Magnet degaussing in bipolar, minimum current value 1.38A
Measurement Qualification with a cross-check measurement of 5 prototypes 
at CERN
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