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@ Modulator and Radiator (ID) for FEL
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Application of Insertion Devices (ID)

Introduction of ID
- Wiggler ( ) & Undulator (

)

- Development history

Spectrum features & calculation
- Flux, Flux density, Brilliance
- Power, power density

Example of the ID spectrum
How to design and shimming ID



Application of Insertion Device (ID)
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@ Introduction & history

Alnsertion devices include the wigglers ( ) and undulators ( ) that
are magnetic devices producing a specially periodic field variation.

A They are all placed in the straight sections of storage ring.

AWiggler spectrum at higher photon energies is smooth, similar to that of a bending
magnet. The radiation intensity can be much higher as much as increased numbers
of poles and higher magnetic field generate radiation with a higher critical energy.

AWnhen the use of periodic magnets in a regime in which interference effects is
coherent, and then the device is called fundulatora

AThe main radiation features of insertion devices are (1) higher photon energy, (2)
higher flux and brightness, (3) different polarization characteristics.

AThe theory behind undulators was developed by Vitaly Ginzburg in the USSR.

AFirst undulator was installed in a linac at Stanford, using it to generate millimetre
wave radiation through to visible light in 1953.

A First wiggler (undulator) installed in storage ring at SSRL (BINP) around at 1979s.

A Superconducting wavelength shifter: are currently operating in several synchrotron
radiation facilities: ESRF, UVSOR, PF and CAMAD (USA), NSRRC begin early 1980.

A EPU (APPLEII) solve the experimental problem of circular polarization light at 1994.
A Superconducting wigglers: are currently used in MAXLab, NSRRC, Diamond, ALBA,...
Aln-vacuum undulator: are popular used in the new 3th generation light source.

A Cryogenic permanent-magnet undulator: ESRF & SPring8, Diamond, Soleil, NSRRC.
A Superconducting Undulator: In developing in NSRRC, ANKA, BASSY II, APS. 4
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Out of vacuum planar undulator (U90)
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@ In-vacuum (IU) & cryogenic undulator (CU)

I U @Room Temperature C UBeIow 77K E B
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Shaft with thermal Heater
Magnet beam
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U The cooling method of CU is (1) liquid nitrogen cryogenic system or
(2) the cryocooler.
U The cooling method will depend on numbers of CU.
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@ Cryogenic undulator (CU15)

E 0.6 m long prototype testing
E 2 m long CU15 will be finished before June 2019
E 200 W CH-110 cryocooler at 77K



