Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

PASJ2016 WEOM16

EEEENHS HVBA B 3GeV ST HLBEDERE

DESIGN OF THE 3GEV LIGHT SOURCE OF HMBA TYPE LATTICE
WITH SHORT STRAIGHT SECTION

JEUF BRCRRY, /PR S=RI, A @, PR BEE, AR BE,
BRIt S, Bl 1B, R AR, fiRsr RIEY

Kentaro Harada”, Yukinori Kobayashi, Tohru Honda, Norio Nakamura, Katsunobu Oide,

Hiroshi Sakai, Masahiro Adachi, Kimichika Tsuchiya, Nobumasa Funamori®
Accelerator Laboratory, KEK, » IMSS, KEK

Abstract

The HMBA (Hybrid Multi-Bend Achromatic) lattice was originally developed at the ESRF for the upgrade project of
6 GeV storage ring. Based on the 20 cell version of HMBA lattice from Pantaleo Raimondi of ESRF, we designed a 3
GeV, 130 pmrad emittance storage ring including 20 long and 20 short straight sections. In this paper, we show the
optimization of the HMBA lattice for a new 3 GeV light source.
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Figure 1: Optics of the normal cell of the optimized
HMBA storage ring.
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Figure 2: The lattice of the normal cell of the optimized HMBA storage ring.

Figure 3: The optics of the injection cell for the optimized
HBMA storage ring.
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Figure 4: The lattice of the injection cell for the optimized HMBA storage ring.
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|4 | (@) Horizontal —ideal Table 1: Parameters of the Optimized HMBA Storage
g 12 — with error Ring
- Energy [GeV] 3
«;f) 8 Circumference [m] 570.7
g 6 Numbers of 1.2m straight 20
Q
g N sections
g . Numbers of 5.6m straight 20 (Including
0 3 B y 0 1 ) 3 sections injection and RF)
Momentum [%] Numbers of cells 20
3 (b) Vertical RF frequency [MHz] 500.1
25 ) Vertica —ideal Harmonic number 952
g 5 — with error RF voltage [MV] 2.0
= Bucket height [%] 4.0
g L3 Energy loss [MeV/rev] 0.30
[P
= Momentum compaction 2,2);10'4
2 05 Betatron tune (v, Vy) 48.58,17.62
g 0.
g 0 Damping time (xy,z) [ms] 29.25, 38.28, 22.63
0 500
-3 -2 -1 1 2 3 Beam current [mA
Momentum [%] [mA] natural (with IBS)
Horizontal emittance [pmrad] 132.5 314.7
Figure 5: Dynamic aperture at the injection point with Vertical emittance [pmrad] - 8.2
the magnetic errors after the COD correction. “with Touschek lifetime [h] _ 1.8
error” shows the average of 100 cases with random p
i s Energy spread x 10 N 6.4 7.9
magnetic errors.
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Figure 6: The brightness with typical insertion devices for the optimized HMBA storage ring compared with other
existing SR facilities in Japan.
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