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Abstract

We proposed a ring in which a beam orbit is not closed in one turn but closed after multiple turns around the ring.
The idea of this new accumulation ring was inspired based on the torus knot theory. This ring has a very long closed
orbit in comparison with a conventional ring which has the one turn orbit. Therefore, it has a long beam orbit before
returning to the starting point and has many straight sections which is advantageous to installation of insertion devices.

We are currently designing the light source ring based on the shape a torus knot type accumulator ring for HiSOR-II
storage ring. The diameter of this ring is as compact as 15 m, but its total orbit length is as long as 130 m. As one of the
possible option, we design the storage ring using a multi-bend lattice to realize a diffraction limited ultra-low emittance.
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Figure 1: A (5, 2) and (11, 3) torus-knot.
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Figure 4: Schematic draws of multi-bend lattice.
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Figure 5: Placement of magnets of a unit cell in each
lattice.
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Figure 6: Optical functions of lattice (d).
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Figure 7: Optical functions of lattice (e).
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Table 1: Summery of Lattice (d) and (e)

(d) (d) LE (e) (e) LE

Emittance [nmrad]  24.49 9.31 10.76 8.79
Orbit length [m] 127.188 —
Chromaticity (§,, &) (-16,-36) (-16,-36) (-22,-52) (-19,-31)

SDg; and SFg, [m®] -31,+22  -53,+61

126.583 —

83,469 -72,+100

3. FLOHESBHRDEE

PINEDNES I E S e o e Gl b S R = ]
HiSOR-II D% FAED SN TR, b—F ZFEW
HMER Y > 7 AMATELAS #8H LI-4#dH 5 Y
VO ERHTTHS, 20V 7T multi-bend T
T4 AEEMA LT, VUV f8IKIZE1T 5 RIPTR A LL
TOxZI v RAEROAIGEMZBE LT,
HiSOR-II (Z/NMU Y 7 ThH D720, 4 DDIRAIE
WAL > TR AR T D277 4 A 2B 2, WV
SOMDONRE = ERF Lz, TORR, 7Tr7u~
TAYITTT AL ATH 1076 nmrad, K= I v &
2 — RTIE8.79 nmrad & WHBIKTZI v Z L AD
RN THDZ ERbroTz, LNLENL,
I aT 4T A BAIET DI 0 R 6 MR
LRV ETH D,

LSBT, BAT I v 0 T R—F v oI FRT
D& D70 6 MOBLESCHEZ ML, L0 BEre
Vo T ORFEED TV FETH D,

SE Xk

[1] http://en.wikipedia.org/wiki/Torus_knot

[2] S. Sasaki and A. Miyamoto, “An Innovative Lattice Design
for a Compact Storage Ring”, Proceedings of IPAC2011,
San Sebastian, Spain, TUPOO010 (2011) pp.1467-1469.

[3] A. Miyamoto and S. Sasaki, “The Proposal for the
Compact Accumulator that has a Long Orbit and Many
Straight Sections”, Proceedings of the 8th Annual Meeting
of Particle Accelerator Society of Japan, Tsukuba, Japan
(2011) pp.212-214.

[4] A. Miyamoto and S. Sasaki, “Design Study of HiSOR-II
Lightsource Ring with Torus-knot Type Compact
Accumulator Ring”, Proceedings of the 9th Annual
Meeting of Particle Accelerator Society of Japan, Osaka,
Japan (2012) pp.1022-1025.

-884.-





