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Abstract

We have qualitative discussion about the up-grading plans of NewSUBARU. The minimum reformation plan would
be removal of the inverse bending magnets. The lattice change would improve the natural emittance, momentum
acceptance and also the injection at 1.0 GeV. The maximum reformation would be a use of newly designed MBA lattice.
With this reformation, the ring would be one of the best in the world in this class. However, we need upgrade of the
injector from 1.0 GeV to 1.5 GeV, or giving up operation at 1.5 GeV.
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Figurel: Upgraded lattice plans for NewSUBARU.

Table 1: Comparison of the Possible Bending Lattices

Bending Lattice Present DB TB QB
Natural emittance at 100 1 ~40mn ~10m ~5m
1.5 GeV (nm)

Diffraction limit 4000 1600 400 200
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Table 2: Undulator Parameters

Undulator LU SU SPring-8
Period (mm) 54 76 32
Number of periods 200 30 140
Maximum K ~2.5 ~5.3 ~2.5
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Figure 2: Layout of the bending section, Solid black,
solid red, and solid blue lines are electron beam orbits for
the present lattice, the double bend lattice, and the triple
bend lattice, respectively.
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Table 3: Comparison of the Present NewSUBARU and
MAX-IV at 1.5GeV Operation

Ring MAX-IV NewSUBARU

Electron energy 1.5 GeV 1.5 GeV

Injector 1.5 GeV linac 1.0 GeV linac
Circumference 96 m 118.7m
Number of bending cells 12 6
Type of bending cells DBA DBA w.IB
Straight sections for ID 10 (3.5m) 2 (13m)
(BPM-BPM length) 2 (3.1m)
Horizontal tune 11.22 6.3
Natural emittance 6 Tnm 100 7 nm
Maximum stored current  500mA 350mA
Mom. comp. factor (o)  0.003 0.0013
Radiation Loss 130 (keV/t) 139 (keV/t)
Momentum acceptance +4% —0.8~+1.5%
RF frequency (MHz) 100 MHz 499.955 MHz
Total RF voltage (kV) 560 kV 240 kV
Number RF of cavities 2 1
RF Power source 60kW X2 180kW X 1
SS Amp Klystron

Figure 3: Ring size of NewSUBARU (blue) and MAX-IV
(red circle).
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Figure 4: Layout image of 2.0 GeV DBA and 1.0 GeV
QBA.
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Table 4: Critical Photon Energy for Various Settings

Electron energy (GeV) 1.0GeV 146 GeV 2 GeV
Bending magnet field 1.51T 1.51T 1.51T
Curvature of bends 441 m 322m 221m
Total length of bends 269 m 25.6m 13.8 m
Critical photon energy 4.02keV 2.14keV 1.00 keV
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