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2. PoLmrizamion FRoPerTies of Benping MAGNETS
Ano  CoNVENTIONAL  InSERTion DEVICES.
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Helical / elliptical undulator

- types in which the performance is restricted by both
horizontal and vertical magnet gaps

1. Bifilar helix

\ “\ \\ A
\\ \ \‘ \

- used in first FEL experiment (Madey et. al., Si:nte i 1977)
- first use in storage ring : VEPP2M, Novosibirsk
s/c helical undulator (1984), 8 periods of 2.4 cm, K = 1.0

2. Helical electromagnet

3. Helical permanent magnet (Halbach, 1981)

4. Variably polarized undulator (Onuki, 1986)
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- "planar” types in which the performance is limited only by the
horizontal magnet gap

5. Planar variably polarized undulator (Elleaume, 1990)
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Example - Variably Polarized Undulator developed at
Electrotechnical Lab., Japan (TERAS).
(K. Yagi et. al., Rev. Sci. Instr, 63 (1992) 396.)
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Elliptical wiggler

- extension of the elliptical undulator scheme with
strong vertical field and weak horizontal field : Ky > 10, Ky ~ 1
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Example - Elliptical Wiggler developed at KEK, Japan (Photon
Factory and Tristan Accumulator Ring)

(H. Kitamura and S. Yamamoto, Rev. Sci. Instr. 63 (1992) 1104.)
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Example - Asymmetric Wiggler developed at HASYLAB,

Germany (DORIS II1),

(J. Pfliiger and G. Heintze, Nucl. Instr. Meth. A289 (1990) 300.)
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Polarization switchin

() 2 beam chopper - fast ~ kHz
Rate of switching (2, electromagnet 10-100 Hz
mechanical - slow ~1Hz

(D 2 beams, above/below orbit plane + special monochromator
(e.g. "Double-headed Dragon", NSLS)
- bending magnet
- asymmetric wiggler
- elliptical undulator/wiggler + d.c. e- bear. *:iicane (ESRF):

deflection - R
Y M&ﬁﬂﬂ»&ﬁ : -

Cboan ="

Sai P

Right polarimd Loft Parind > L

(2) Electromagnets :
- "universal helical undulator” :




- modulated asymmetric wiggler :
y d.c. asymmetric wiggler _ .
Lovnrenan] |
e- e’ .0‘.
. : >

a.c. steering magnets

- a.c. elliptical wiggler :

- plans ab ALS, BLETTRA, NSL3, APS
- crossed-undulators + a.c. modulator (BESSY, plan < 10 Hz)

(3) Mechanical translation of magnet arrays :
- elliptical undulator (ETL, tested ~ 3 Hz)
- planar elliptical undulators (Eiicanre, Sasaki byfhes)
—pleramned e SSRL



