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Current Status of the TPS Lattice Design

The design of storage ring circumference of the Taiwan Photon Source (TPS) is reduced from the previous 518.4 m to
486 m with number of straight section unchanged as 24 due to the partial concern of construction cost. Two different
lattice configurations, namely the Double-Bend Achromat (DBA) and the Quadruple-Bend Achromat (QBA), were
evaluated. In this report, the natural emittance and effective emittance effects in the presence of the insertion devices
(IDs) for DBA and QBA lattices are presented.  

In the previous annual report, we presented a DBA lattice of 24-cell,
6-fold symmetry and 518.4 m circumference for the TPS storage
ring. The design parameters meet the users' requests and, with
IDs, the photon beam spectral brilliance can reach 1021 photon/sec/
mm2/mmrad2/(0.1%δλ/λ).

However, a slightly smaller ring will reduce the construction cost
and pose more technical challenges, with the same performance
specification, from the engineering point of view. To maintain high
brilliance as that of the 518.4 m case, we still need the 24-cell
configurations for DBA structures. The lattice would be a fully packed
structure in terms of components layout and this will cause not only
nonlinear beam dynamics issues but challenge in engineering per se. 

A DBA lattice with a basic structure of 24 cells, 6-fold symmetry
and 486 m in circumference has been achieved. The natural
emittance is 1.7 nm-rad and 5.2 nm-rad respectively in
nonachromatic mode and achromatic mode. The nonlinear beam
dynamics behavior with a set of chromatic and harmonic sextupoles
for the chromaticity correction has reached a satisfactory level.  

A variety of IDs are planned to be installed in the straight
sections. These IDs are the major parts that tune the light sources.
However, with such devices, the impact on the beam dynamics
including the working tune, the optics and emittance, the energy
spread and coupling, and the dynamical aperture, needs to be
evaluated. One of the major concern is the emittance or effective
emittance that changes with the high field IDs. 

The beam natural emittance of an electron storage ring is
determined by the balance between radiation damping and
quantum excitation. In dispersive region, energy spread of the beam
adds the contributions to beam size and beam divergence.  The
t wo - d i m e n s i o n  e f fe c t i ve  e m i t t a n ce  is  εx , e f f  =  √εx εx,1D
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