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« The lattice of the TPS consists of 24 double-bend cells with 6-fold symmetry, which is designed to achieve a
low emittance and a small beam size.

« In the vertical plane, where the beam size is of the order of 5~10 pm, it will be corresponding to have a
submicron orbit stability. Therefore, the orbit feedback system is designed to provide such a stable beam.

« To achieve better performance of orbit feedback system, besides the original seven correctors winded on
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Simulation study and experiments of an integrated orbit feedback system of the combined slow
and fast correctors is under way. The slow correctors have the stronger trim strength with slower
response while the fast ones have weaker strength but faster response. The integrated system can
transfer DC corrections smoothly from fast correctors to slow ones to avoid possible saturation of
the fast correctors as well as has an advantage of capability to suppress fast transient orbit drift.

application for TPS will also be discussed.

This kind of combined slow and fast system has been implemented or planned by several
facilities. Taiwan Photon Source is also proposed to apply the scheme in the orbit feedback
system design. In this paper, the simulation of the system performance will be presented and its
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seven sextrupoles, four correctors with faster response are arranged dedicatedly for orbit feedback system in

each cell of TPS lattice layout.

« In the following sections, we will study modeling of different subsystem, performance of the integrated orbit
\feedback system and present a sketch of baseline infrastructure design of the system.
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« Tikhonov regularization is to obtain a stable solution.
* Regularization parameter o is given one fifteenth of maximum of eigenvalue both for Ry and Ry
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« Several solutions of implementations and platforms are under consideration.
« Advanced Telecom Computing Architecture (aTCA)
-> High throughput communication and high performance computing capabilities
* MicroTCA (LTCA)
-> More 10 supports as well as advantages of building a distributed system
« Upper figure shows the proposed structure of the integrated orbit feedback system using MicroTCA.
« Libera Brilliance is now the baseline design for the BPM electronics of TPS.
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Another in-house or commercial FPGA
card will be used to manage data
acquisition and corrector calculation.

« The combination of the low latency
aTCA/UTCA with FPGA/AMC will be our
preliminary platform.

« The left below figure shows one of possible

solution using mTCA with AMC FPGA

]

0 50
Time (msec)

6 70 80 70 80

cellN
FPGA
AMC Module

-1 el
Ps

« Another condition is also simulated which anothrt slower kick is applied a continuing change to the
same strength 5 prad.

« As the figure shown, the orbit displace can be less than an fifth compared to the above fast kick.

« The correction of fast correctors gradually decreases at 38 ms when the kicker stops changing.
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E /! * The more precise number
_E v would be evaluated after The integrated orbit feedback system combined with slow and fast correctors of the TPS at the
< prototypes of magnets NSRRC is presented in this report. Simulations validate the integrated system fully utilizes the
and power supply come speed of fast correctors and can smoothly pass the strength of correction to slow correctors to avoid
out. saturation of fast correctors. Possible platforms/architectures are also surveyed to implement the
integrated feedback system.
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