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Abstract

NewSUBARU is temporarily operated with non-achromatic mode for the research using chromaticity modulation. At
this special mode, the ring energy is displaced from the injected beam energy (off-momentum injection) in order to
obtain good injection efficiency. The finite dispersion at the injection point transfers a part of betetron oscillation to a
synchrotron oscillation. Using this technique, it became possible to inject new beam keeping the stored beam, that was
the necessary condition for the top-up operation.
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2. INJECTION INTO NewSUBARU

2.1 Non-Achromatic Lattice of NewSUBARU
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Table 1: Basic parameters of NewSUBARU

Injection Energy 0.976 GeV
Circumference L, 117.8 m
Betatron tune: v,/ v, 6.30/2.23
Chromaticity: & / & 34/58
Synchrotron tune: v, 0.0024
Momentum compaction factor: ¢, 0.00136
Septum wall from the beam center: x,,,y +21 mm
Septum thickness: Axg;, 3 mm

Table 2: Parameters of the NewSUBARU at the injection
point at 1.0 GeV, with the achromatic lattice (normal user
operation) and the non-achromatic lattice.

Lattice achromatic non-achromatic

Natural emittance 50 Tnm 80 Ttnm

Dispersion 0m 1.1m

Dispersion angle 7' 0 0.05 rad.

Beta function S, /Sy 9.36/11.57 10.0/15.9

Alpha function o, /o -0.035/-0.14 -0.15/-0.19
0.6 mm 1.03 mm

Horizontal beam size oy
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Figure 1: Beta functions and dispersion function of non-
achromatic lattice in 1/4 of NewSUBARU. The solid, the
dashed and the dotted lines show 7, \/ﬂX and V B,
respectively. The left end is the center of the long straight
section. The AC sextupole will be set at the location:
s=5.87m in this figure.

2.2 Beam Injection System of NewSUBARU
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Figure 3: Orbit excursion of the injected beam in cases

= of (a) on-momentum injection and (b) off-momentum
20k ] injection. The injection point (the exit of the pulse
15t ||“'—""'., septum) is at s=38m. The red, brown, light green, dark
10f / Y green and dark blue lines are the orbits at the 1-st, the 2-

nd, the 3-rd, the 4-th and the 5-th turn after the injection,
— s (m) respectively, during which the pulse bump field was
-S¢ — = active. The two blue lines show the envelope of the orbit
-10¢ excursion after the 5th turn, which include the spread by
the synchrotron oscillation but we ignored the radiation

Figure 2: Closed injection bump of NewSUBARU. The  damping. The black lines on the top and the bottom show
height at the injection point is 16mm. Four small squares  the physical acceptance of the ring.

indicate the locations of four pulse bump magnets. The
top clear box shows the location and the thickness of the
septum. The stored beam goes from the left to the right.
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Figure 4: Dependence of the injection efficiency on the

ring energy.
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Figure 5: Stored beam current during the test of 100 mA
top-up operation using the closed injection bump.
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3. INJECTION INTO LOW ¢, LATTICE
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