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Previous design: permanent magnet wiggler

Period: 10 cm

Gap: 12 mm

Pole width: 50 mm

Length: 2m

Field amplitude: 1.7T

Field quality @ £1 cm: 103

Total length: 160 m

Total radiation power: 1.7 MV at 1 A current
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SC wiggler

% Higher field amplitude (damping rate ~ B?)
* Lower period length (resulting emittance reduction).

* Magnet field can be tuned easily (IBS depends on the
beam current).
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NB,;Sn versus NbTi

Critical current density
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Emittance minimization

*» Additional damping is a cure against IBS emittance growth.
% Wiggler induced damping ~ B=.
“ Wiggler equilibrium emittance ~ 4,,%B,>.

» Wiggler always increases energy spread and longitudinal emittance.
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Normalized emittances with IBS of the CLIC DR as a function of
wiggler period and wiggler peak field at betatron coupling 0.65%
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SC wiggler parameters

20 mm (pole gap) — 2x1 mm (He wall) — 2x2 mm (safety vacuum)
- 2x1 mm (N wall screen) = 12 mm (beam aperture).

A Iw w | I, H,, Heoit-max
(mm) | (KA-t) (kA) (%) (M (M
Nb,Sn 40 130 72 1.80 100 2.25 7.5
40 120 72 1.67 85 2.10 7.0
45 125 84 1.50 75 2.52 7.0
50 140 84 1.67 85 3.05 7.0
NbTi 50 97 137 0.71 90 2.26 5.0

Transverse field quality: AB/B ~10#at + 1 cm.
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Magnetic field calculation
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Longitudinal field distribution.
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Conclusion

CLIC SC wiggler parameters:

¢ Period length 45 mm

¢ Field amplitude 25T

*» Pole gap 20 mm

s Beam aperture 12 mm

“ Superconductor Nb;Sn

 Field quality ~10%at+1cm.
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