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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 HiISOR-II
storage ring. The diameter of this ring is as compact as about 16 m, but its total orbit length is as long as about 150 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 2: HiSOR-II storage ring with AMATELAS.
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Figure 3: Schematic draw of beam orbits and magnets in
a unit cell.

FRITNZ, 7T — 27 EOEA Z T X TERLHLD

PASJ2014-SAP022

RANME X VIMUNEEST S Z L bH LD
7 — 7 s CHLE N AR AT D %%%5T5z£
W5, Figure 3 IZRAT DAL | BEANOE

A B OREIS [X 2 7R 9,

22 6 MRERA DRE

ERREITESS L L7200, BREA DD 2N
DTFT 4 ANZBWTIET — 27 048 O B | &

TIF LA LR, REEHSORRERA P EAET D=
FNFXF =G E B EE LN ORI ST, W

MIBWA L ZOMD 4 BOMEERET D, —I7.
NR—ZEBOHBEXT — 7O 4 4T
Ly N 52 L THRiRTAZEE LT,
—#XAYIZ multi-bend 7 7 4 A TIXAEF BT
NIBPWHRINZ L > T/hEL<I|WABN, Zra~vT 4
T4 ERIET DD 6 M E LB L L
FORERLA T I 7 T —F ¥ /NS L R B HER
BN D, 6 fWlEADOELEIZ DV TIELZ O O AEE
Kl EITRET HONR R TH DN, Btz
/NRIZIN 2 D ONAREA~DIRIFN B F 0 ] < 72
LWL HIC, FAREORI ZFFD SXF BV
SXD #FA[RER[EV IESITAlE E LTz, 612
MP&ELowTi6W$MEtiTk<4W*
AEBEEATIC L0z, SXD (3R IME
feta DG & B mEEIRIC v 95 2 &f%é#
5 6 Wk =R 5 Z & & Lz, Figure 4 (T 6 i
BWAOE G222y N EADT T 4 AR T,

B+Q combined B+Q combined
A ¢ SXE _SXF .
Q2 QI Halfbend SXD Bend SXD QFC SXD Bend SXD Halfbend QI Q2
Long SS m - m _ A B A _ m - m Long SS

Figure 4: Lattice in a unit cell including sextupole magnets.
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Figure 5: Natural emittance and dynamic aperture at
center of long straight section.
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Figure 6: Optical functions in 3 cells.
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Figure 7: Dynamic aperture at center of long straight.

3. RFR&E—LF

K o X R T TEANTIREER /NS W2
8. Touschek FMNBMIHIZEL DI LR HY
ZOXMRE L TAUFEEZEL TG EREOK
VW RF ZEAEHWAEAERH D, S HIZ, AF&n
LYY T NIRRT T topup AT DHEE, N T
WD LT R TF D AT LB AR R AN
WL D enn, EEEROFHALIZAEFTHH
Do
HiSOR TIIHAERI 200 MHz @ RF R A LT
VWA A, HISOR-IT ClEIRE— AR EH o 199 MHz

(IN—F=v 7% 98) IZMx T, h=50, frr=102
MHz OZEFROEANZ BT L TS, Zb M
L7-34 ® Touschek FHfna ZAP # AW TCEELT-
LA, ENEN 1.8 K, 42 B E WO R %

&7,

4. F&H

PN =TS NE & S o e ) e A Ol s S R = ]
HiSOR-1I OFEFHBPED LN TEYD, F—F AFEQ
HAIEFSE U o7 AMATELAS ZH:H L7-sd 5 U
VI ERZREHTBPTHDH, DY 7T multi-bend T
T4 A& LT, VUV S8 31T 5 EPT R AL
TOTI v X AEERT DI 7O EED T
W5,

Figure 8: The bird-eye view of (11, 3)-AMATELAS with
multi-bend lattice for HiSOR-II.
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Table 1: The Main Parameters of (11, 3) AMATELAS
with Multi-bend Lattice for HiSOR-II Storage Ring

Orbit shape (11,3) Torus knot
Perimeter 50.868 m

Orbit length 147.517 m
Beam energy 700 MeV
Straight sections 4.000 m x11

Betatron tune (16.781, 8.040)

Chromaticity (+1.0, +1.0)

Natural emittance 8.763 nmrad

Ring current 300 mA

RF voltage 500 kV

Coupling 10.0 %

Harmonic number 50 98

RF frequency 101.613 199.161 MHz

Bunch length 23.99 14.94 mm

Bucket height 0.0240 0.0171

Touschek life time 42 1.8 hours
% Xk
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