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Abstract: The Hefei Advanced Light Facility (HALF), recently approved by the Chi-
nese government, is a soft X-ray and VUV light source based on diffraction-limited sto-
rage ring (DLSR), which has beam energy of 2.2 GeV and emittance goal of less than
100 pmerad. The lattice design is the core of the storage ring physics design, and the
selection of lattice is crucial to the storage ring performance and the related technology
that will be used. The emittances of DLLSRs are as low as hundreds or even tens of pm-
rad and the insertion device radiation brightness is about 1-2 orders of magnitude higher
than that of the third-generation light sources. Generally, increasing the number of
bends is the most effective method to reduce the emittance and thus multi-bend achromat

(MBA) lattices are used for designing DLLSRs. In this paper, firstly, a conventional
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6BA (six-bend achromat) lattice with distributed chromaticity correction was designed
for the HALF storage ring, which has a circumference of 441. 6 m with 18 identical
cells. In this lattice design, the horizontal and vertical phase advances of each bend unit
cell are about (0.4, 0.1) X 2%, so that main nonlinear effects can be effectively cancelled
over five identical unit cells based on higher-order achromat. The lattice has an
ultra-low emittance of 74 pmerad and a horizontal dynamic aperture (DA) of about
6 mm. Then two hybrid MBA lattices (HMBA) designed for HALF with 20 cells were
briefly introduced, including an ESRF-EBS type H7BA lattice and a modified H6BA
lattice, which have horizontal DAs larger than 10 mm. The latter is the present baseline
lattice of HALF, which has a long straight section and a short one in each lattice cell.
And the two central bend cells of the baseline lattice use longitudinal gradient bends and

The H7BA lattice has a

circumference of 441. 6 m and a natural emittance of 84 pmerad, and the circumference

reverse bends to reduce the emittance and damping times.

and natural emittance of the H6BA lattice are 480 m and 86 pme*rad. Compared to the
conventional 6BA lattice designed in this paper, two HMBA lattices have larger DAs
which can allow off-axis injection. The conventional 6BA lattice and H6BA lattice have
shorter damping times than that of the H7BA lattice, which is beneficial for suppressing
emittance increase due to intra-beam scattering. Besides, the H6BA lattice has much
more straight sections than the other two lattices. So the present modified H6BA lattice

is a better option for the HALF storage ring.
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Fig.1 Magnet layout and linear optical functions

of conventional 6BA lattice
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Table 1 Main parameters of storage ring
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Fig.2 Dynamic aperture with tune diffusion
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Fig. 3 Horizontal tune shifts with momentum
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Fig. 5 Magnet layout and linear

optical functions of H7BA lattice
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Fig. 6 Magnet layout and linear optical

functions of modified H6BA lattice
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