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Design Study of DBA Lattices for Medium-sized Synchrotron Radiation
Source

Shigeru KODA, Masao KAMADA, Masahiro KATOH and Makoto WATANABE

Abstract: Six lattices of double bend achromat (DBA) and extended double bend achromat (EDBA)
were investigated for medium-sized synchrotron radiation facility under conditions of the ring
circumference of 75 m and of relatively small emittance ( < 100 nmr ) with two superconducting
wigglers of 7.5 T. Practical cell number of the lattice was found to be six to eight in viewpoint of
balance between dynamic aperture, emittance and margin of straight sections for insertion devices. The
lattice of six and seven cells had straight sections with length of more than 3 m and the lattice of eight

cells had straight sections with about 2 m.
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Fig.1 Basic structure of DBA Cell.
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Table I Common Conditions of Lattices
Circumference ~75m
Energy 1.4 GeV
Curvature Radius 32m
Lattice Type DBA. EDBA
Wiggler 7.5 Tx2
Emittance (with 2 wigglers) < 100nmr
Dynamic Aperture

(@center of long straight section
Horizontal >20mm
Vertical =10 g, *

* vertical beam size
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Table 2 Parameters of Super Conducting wiggler

Main Pole Side Pole
Magnetic Field (T)  7.50 3.75
Length (cm) 10.0 10.0
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Table 3 Lattice Parameters

Lattice Type 8Cell 1 8Cell IT 7Cell 6Cell 6CellLow B,  6CellEDBA
Circumstance (m) 75.397 75.397 75.400 75.400 75.880 75.360
Tune(V., V) (6.71,2.32) (6.77,2.37) (6.21,2.25) (5.40, 2.20) (6.45,3.35) (5.21, 4.45)
Emittannce (nmr)
no wiggler 37.4 35.7 435 78.8 67.2 78.2
2 wigglers 47.7 46.8 57.3 82.6 49.8 67.5
Long Straight Section
No. 8 8 7 6 6 12
Length (m) 2.19 2.19 3.18 3.99 3.99/2.75% 2.00
By (m)
(@straight section center 8.94 9.13 10.44 9.90 11.07/0.56* 4.07
B, (m)
(@straight section center 7.74 7.07 7.92 8.99 8.83/0.40% 2.41
Natural Chromaticity
(E..£) (-10.6,-9.28)  (-11.32,-8.58)  (-11.3,-8.61) (-8.13,-7.77)  (-13.7,-11.5)  (-7.71,-12.5)
X y

*low fy straight section
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Fig. 2 Calculation result of 8cells DBA lattice, which
is defined as 8Cell T in Table 3.
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Fig. 5 Calculation result of 6cells DBA lattice, which

is defined as 6Cell in Table 3.
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Fig. 6 Calculation result of low fy lattice, which is

defined as 6 CellLow Sy in Table 3.
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Fig. 7 Calculation result of 6 cells EDBA lattice,
which is defined as 6CellEDBA in Table 3.



