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Abstract

Synchrotron Light in Tohoku, Japan (SLiT-J) is proposed as a high-brilliant compact 3GeV light source project. Double
Double-Bend Achromat (DDBA) lattice is employed to lead low natural emittance of 0.92 nm by reducing beta and
dispersion functions at bends. The SLit-J consists of 16 DDBA lattices with circumference of ~354m and provide 16
dispersion free 5.4 m long-straight sections and 1.5 m short-straight sections with finite dispersion. The lattice with length
of ~22.1 m consists of 4 combined function bending magnets and 10 quadrupole and 10 sextupole magnets. Design of the
SLiT-J magnets with a 3D magnetic field computation code Radia is presented.
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Table 1: Main Parameters of SLiT-J Combined Function
Bending Magnets

Item unit B magnet B1 magnet
Strength T 0.8 0.8
Gradient T/m —6.7 —17.0
Bending curvature m 12.5 12.5
Bending angle degree  6.525 4.725
Central gap mm 28 28
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Figure 1: Mesh diagram for Radia simulation of SLiT-J
combined function bending magnet.
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Figure 2: Good field region of SLiT-J combined function bending magnet (left). 3D model of SLiT-J combined function

bending magnet used for Radia computation.
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Figure 3: Ratio of multipole fields to combined function
bending magnet fields at x =0.01 m.
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Figure 4: End field profiles of combined function bending

magnet with (blue curve) and without (red curve)

quadrupole. The distance between bending and

quadrupole magnets is 216 mm.
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Figure 5: Mesh diagrams used for Radia computatiuons of SLiT-J quadrupole (top middle) and sextupole (bottom middle)
magnets. Quadrupole (top right) and sextupole (bottom right) magnet 3D models for Radia computations.
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Figure 6: Good field region of SLiT-J quadrupole magnet.
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Figure 7: Ratio of multipole fields to quadrupole magnet
fields at x =0.01m.
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Figure 8: Good field region of SLiT-J sextupole magnet.
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Figure 9: Ratio of multipole fields to sextupole magnet
fields at x = 0.01m.
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