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Table 2: Main parameters of the insertion devices installed in TLS

Table 1: Main operational parameters of the TLS storage ringTaiwan Light Source (TLS)

Operation Parameters
Tables 1 and 2 show the main opera-
tional parameters of the TLS storage ring 
and the associated insertion devices.

Status of TLS and TPS Accelerators

Beam energy [GeV] 1.5
Number of buckets 200
Maximum multi-bunch beam current [mA] 360
Horizontal beam emittance [nm-rad] 22
Betatron tunes [νx/νy] 7.303 / 4.175
Lifetime at maximum beam current [hour] > 7 
RF voltage [MV] 1.6

Insertion device W200 U50 U90 EPU56 SWLS SW60 IASWA IASWB IASWC
Type Hybrid Hybrid Hybrid Pure SC SC SC SC SC
Period (mm) 200 50 90 56 250 60 61 61 61
Photon energy (eV) 800–15k 60–1.5k 5–500 80–1.4k 2k–38k 5k–20k 5k–20k 5k–23k 5k–20k

Operation Summary
The performance indicators for the TLS operation are shown in Fig. 1. In 2018, the beam availability is 98.7% 
with a scheduled user time of 5,111 hours; the mean time between failures (MTBF) reached a historical high, 
340.7 hours.

Fig. 1: The summary of the beam availability, beam stability (∆I/I0) and MTBF of the TLS user-mode operation since 2006.
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Fig. 2:  The summary of the beam availability and MTBF of the TPS user-mode operation since 2016 Q4.

Table 3:  Main operational parameters of the TPS storage ring

The TPS Digital Low-Level Radio Frequency System

Taiwan Photon Source (TPS)

Operation Parameters
The main operational parameters of 
the TPS are shown in Table 3.

Beam energy [GeV] 3.0 
Number of buckets 864
Maximum multi-bunch beam current (design) [mA] 400 (500) 
Horizontal beam emittance [nm-rad] 1.6
Betatron tunes [νx/νy] 26.16 / 14.24

Lifetime at maximum beam current [hour] > 15 
RF voltage [MV] 3.2 

Operation Summary
In 2018, the TPS successfully operated at the designed beam current of 500 mA with the beam lifetime of more 
than 8 hours during a machine study. NSRRC has initiated the paper work for the operation license of 500 mA, and 
expects to operate the TPS storage ring in user mode with 500-mA beam current in the near future. The summary 
of the beam availability and MTBF of the TPS user-mode operation is shown in Fig. 2. (Reported by Chang-Hor Kuo)

T he purpose of a Low-Level Radio Frequency 
(LLRF) system is to manipulate the amplitude 

and the associated phase of the accelerating field 
provided by the RF cavity. Before this project, both 
the Taiwan Light Source (TLS) and the Taiwan Pho-
ton Source (TPS) were using analog LLRF systems to 
manipulate the RF system. The analog LLRF system 
enables the accelerating field inside the RF cavity to 
achieve the amplitude stability, ∆VC/VC , of 1% and 

the phase stability, ∆φ, of 1 degree by controlling the 
implemented cavity voltage in TLS and TPS. To have 
higher field stability, more precise field control and 
better noise reduction for the accelerating field is 
required. A digital LLRF (DLLRF) control system based 
on the platform of the Field Programmable Gate Ar-
rays (FPGA) was proposed and developed at NSRRC. 
With the prototype of the DLLRF accelerating voltage 
controller, the accelerating field reaches the stabilities 




