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Abstract

A project Synchrotron Light in Tohoku, Japan (SLiT-J) has been progressed toward innovative science and technology
based on light elements. Target light source performances are sub-nm emittance ring and brilliance > 10?! around several
keV photon energy. We have designed a sub-nm emittance storage ring using mature accelerator technologies in Japan
with certain boundary condition, such as a construction cost less than 230M US$ and a circumference around 350 m. A
natural emittance of designed ring is 920 pmrad and the circumference is 354 m with 16 cells, called a double double-

bend achromat (DDBA) lattice.
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Table 1: Key Parameters of SLiT-J Storage Ring
(tentative)

Lattice parameter

Beam energy E(GeV) 2.998

Lattice structure DDBA
Circumference C(m) 353.740
Number of cells N 16

Long straight section (m) 5.44X16
Short straight section (m) 1.84X16
Betatron tune x/y 29.21/10.28
Natural chromaticity x/y -70.655/-40.405
Natural horizontal (nmrad) 0.92
emittance

Momentum compaction o 0.00045
factor

Natural energy spread oE/E(%) 0.082

Lattice functions at LSS~ Bx/By/mx(m)  13.0/3.0/0.0
Lattice functions at SSS  Bx/Bymx(m)  4.28/3.32/0.07
Damping partition Jx/Js 1.431/1.569
number

Damping time Tx/Ty/Ts(ms)  8.65/12.38/7.89
Energy loss in bends (MeV/turn)  0.572

RF frequency (MHz) 508.51
Harmonic number h 600
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Figure 1: Lattice of the SLiT-J. The red and blue curves represent horizontal and vertical B functions, respectively. The

green curve shows the horizontal energy dispersion function.

FHISN R VTR REER R STV 5,

SLiT-J &85V v 7' b 4 RO NS D~ /LT~
~ K DDBA(Double Double-Bend Achromat) 7 7 4 A %
A LT, EAdud16 T, ARPHMBERTI v
A1% 0.92nmrad, U > 7K 354m TH D, HE

dplp=0.00 ——
0.014 o A
(a) dplp=-0.03
0.012
0.01
0%
£ 0008 /
-; o H,
0006 P ET NG
004 b . o \¥
\ — | L
| Ly
0.002 f y. -3% \
0 \
-0025 -0.02 -0.015 -001 -0005 0 0005 001 0015
i (m)
05 a
hori.
vert,
Cc
oe| (©
2 vertical
2 03 \
2 [Rems.  — —
3 |
S ‘
E g |
| KJ/'/ horizontal \ ‘
0.1
|

D - L L L n i
-0.025 -0.02 -0015 -001 -0005 ©0 0.005 001 0015

horizontal displacement (m)

528m, BV$20, IWIABLAEDMELL EO MAX IV I
E. 2y F U RE/NEL T DT EFHERV,
o Ry M ARG LD iREVEE TR
RN ARETH B,

SLiT-] £f& Y v 7/ D F%/RT A — X % Table 1 |Z/R

05
hori.
(b) vert, ——
04 |
L T
» i vertical =
]
5 0 \ e o sos e
B e
c
] / \
T 02 g WL
herizontal
0.1
0
-0.04 -0.02 0 0.02 0.04
dplp
05 -
hori.
d vert.
oe | (d)
8 vertical i
c 03 ]
E] £ T SR >
™
5 . o
T 02 . .
5
&
horizontal
0.1
o / \ ‘ i
-0.01 -0.005 0 0.005 0.01

vertical displacement (m)

Figure 2: Dynamic apertures (a) for on-momentum (red-curve) and 3% off-momentum (green and blue curves)
particles at the long straight section center. Momentum dependent tune shift (b), horizontal amplitude dependent tune
shift (c), vertical amplitude dependent tune shift (d). Operating point: (v«,vy)=(29.21,10.28).
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