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Where we were
• SM-18

• Magnet  - testing:   - resistance

- isolation

- quenches

-developing:     two main types of the magnets                   Dipole

Quadrupole

two types of the material Low temperature s.  

High temperature s.

- Research: e.g. YBCO cable



The radiofrequency (RF) cavities



Superconductivity

The material superconduct below the 
critical surface defined by 

Critical temperature Tc

Upper critical magnetic field Bc

Critical current density Jc
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Dipoles

• Electro-magnets: field produced by a current (or current density)

• Magnetic field bends the particles in a circular orbit
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+J-J

+J-J



Quadrupole magnets

• They act as a spring: focus the beam

• Prevent protons from falling to the bottom of the aperture due to the 
gravitational force



Practical superconductors
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Cu Nb3SnNb-Ti

Je ~ 5 A/mm2

I ~ 3 A

B = 2 T

Je ~ 600-700 A/mm2

I ~ 300-400 A

B = 8-9 T

Je ~ 600-700 A/mm2

I ~ 300-400 A

B = 12-13 T

Rutherford cable



Superconductivity
Nb-Ti vs. Nb3Sn
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Nb-Ti Nb3Sn



Future
Magnet with YBCO cable



TESTING



Quenches

• Thermal energy released by

-Mechanical events

-Electromagnetic events

-Thermal events

-Nuclear events

11



Magnet training, quenches 
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What did we do here?

• We measured on an LHC magnet (4 wire measurement)

• We built a current circuit

• We studied use the oscilloscope and we measured with it

• And of course we have studiet a lot



4 wire measurement



4 wire measurement



Optical isolation amplifier

l

optocoupler

operational amplifier



Optical isolation amplifier



Digital oscilloscope

DC power supply

Signal generator



The measurements

• We measured in different frequency sine waves to determine transfer characteristic

• we measured signal distorsion to determin input voltage

• We compared the optocoupler to signal transformer curcuits









Thank you for the attention


