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DEVELOPMENT OF A 3-POLE WIGGLER FOR THE ELECTRON BEAM SIZE
MONITOR IN THE 3 GEV SYNCHROTRON RADIATION RING
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Abstract

The new 3 GeV synchrotron radiation (SR) ring under construction in Sendai will provide the soft through tender X-
rays more brilliant than SPring-8. The precise diagnostics for its small natural emittance and x-y coupling ratio is the key
to fully take advantage of its X-rays performances. We have designed a compact 3-pole wiggler and an X-ray pinhole
camera to measure the small beam size for the emittance diagnostics. The peak magnetic field of the 3-pole wiggler is
more than 1.2 T even though the magnetic pole gap is more than 22 mm. The total length of the 3-pole wigger along the
beam axis is within 180 mm including the non-magnetic holder. In this paper, the design and the expected performance
of the compact 3-pole wiggler are reported.
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Table 1: 3-Pole Wiggler Required Specification

Peak magnetic field >12T

Total length < 180 mm (z)

Magnetic pole gap > 22 mm

Integral magnetic field <1Tmm
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Figure 2: Plane view of the short straight section for 3-pole
wiggler and DCCT.
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Figure 3: Schematic view of the 3-pole wiggler and
magnetic shield.
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Table 2: 3-Pole Wiggler Dimensions

SmzCoir 100 mm(x), 90 mm(y), 40 mm(z)
Center Pole 70 mm(x), 90 mm(y), 18 mm(z)
Side Pole 60 mm(x), 72 mm(y), 20 mm(z)
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Figure 4: Top figure shows the B, distribution of the 3-Pole
Wiggler. Bottom figure shows the B, distribution around
the magnetic shield of DCCT.
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Figure 5: Top figure shows the B,L distribution depend on
side pole height. Bottom figure shows the ByL distribution
depend on center pole height.
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Figure 6: Flux density of hard X-rays at light source point
of the 3-pole wigger.
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