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ELECTRON BEAM DIAGNOSTICS SYSTEM USING 3-POLE WIGGLER IN NanoTerasu
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Abstract

Beam commissioning of the new 3-GeV synchrotron radiation facility, NanoTerasu started in 2023. The key features
of the light source storage ring related to the photon performance such as brilliance and coherence are the emittance and
its coupling ratio. Beam emittance diagnostics at NanoTerasu utilizes a three-pole wiggler and a hard X-ray pinhole
camera. The X-ray pinhole camera measures the beam size at the three-pole wiggler to deduce the beam emittance and
its coupling ratio. Visible light from the wiggler is extracted into the atmosphere, which will be employed in bunch length
measurement with a streak camera in the future. In this paper, details of the wiggler and the X-ray pinhole camera and the

performance of the emittance diagnostics are reported.
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Table 1: X-ray pinhole Camera Installation

3-Pole Wiggler — pinhole (d) 5225m
Pinhole - Camera (D) 9.557 m
Distance magnification (D/d) 1.83
Lens magnification 20
Total magnification 3.66

Figure 1: Layout of the beam size monitor line.
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Figure 2: By distribution.
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Figure 3: The short straight section for 3-pole wiggler and
DCCT.

- 164 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan

August 29 - September 1, 2023, Funabashi
PASJ2023 THOAS

Table 2: 3-Pole Wiggler Specification

Peak magnetic field 1274 T

Total length 178.4 mm (z)

Pole gap 22.04 mm

Leakage magnetic field <5%10° T (DCCT)

Integral magnetic field ByL.  0.056 T mm
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Figure 7: X-ray flux density distribution at scintillator
position.
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