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Future Synchrotron Light Facility

Double Triple Bend Achromat (DTBA) Cell

- No OFFICAIL name yet, now it is SPS-II (Siam Photon Source –II)
- 14 cells-DTBA lattice
- 3.0 GeV 300mA maximum
- Emittance ~ 1 nmrad
- 321.3 m circumference
- 500 MHz RF system (h = 536)
- Full energy LINAC injector (S-band)

14x5m-long straight + 14x3m-short straight = 28 straight 
for IDs, RF, Instruments



RF components -Injector

• Electron gun 

– Photocathode RF Gun, Based design is LCLS dual-feed RF gun

– Four-ports as in PAL-XFEL will be considered

Parameters Value

Operating frequency [MHz] 2856

Mode separation [MHz] 15

Coupling factor 2

Unloaded Quality factor 14,000

Loaded Quality factor 4,000

RF pulse width [µs] 3

Repetition rate [Hz] 60-100

PAL-XFEL RF gun
(J. Hong et al., FEL2012, 
MOPD43)

Tsinghua University 
RF gun
(Lianmin Zheng et al., NIM A 
834 (2016) 98-107)



RF components -Injector

• LINAC

– S-band structure (2856MHz)

– High gradient > 35MV/m operation (Challenge!!!)

– X-band structure (11.424GHz) for short pulse operation

the 60 cm H60-accelerating structure
Paul Emma, LCLS-TN-01-1 and C. Adolphsen et al., LINAC2010, 
TUP015

the 3m-long accelerating structure for PAL-XFEL
Sadao Miura et al., PASJ2012, THPS090



RF components –Storage ring

• Main RF cavity

– 500 MHz TM020 Spring-8 design

– Nominal 600kV/cavity (total 6 cavities)

– Fit in 2 of 3m-short straight ( 4+2 (4) cavities)

the EU-HOM damped cavity (F. Marhauser et al., EPAC2000, E. Weihreter, TUP5A01 and 
EPAC08, THXM03)

the Spring-8 TM020 cavity (H. Ego et al., PASJ2014,MOOL14)

the ALS, BESSY-II third harmonic cavity 
(R. Rimmer et al., EPAC98, TUP20F and M. Georgsson et al., NIM A 
469 (2001) 373-381)

• Third harmonics cavity

– 1.5 GHz ALS, BESSY-II design

– Passive operation (with active mode 
possibility)

– Fit in 3m-short straight (5-6 cavities)



RF systems -Injector

• RF gun

– Required at least 30MW peak power for 120MV/m accelerating gradient (LCLS)

– 40 MW Klystron + Solid State Modulator

Scandinova K200 with 
Toshiba E3754 Klystron



RF systems -Injector

• LINAC

– Required 100-130MW to operate at 35-40MV/m  for a 3m- structure (s-band)

– 80 MW Klystron + Solid State Modulator+ Pulse compressor (feed 2 structures)

– Required 75MW to operate at 75MV/m for H60 x-band structure

– 50 MW x-band Klystron + SLED

Scandinova K500 with Toshiba E3712 
Klystron 80MW

a new pulse compressor for S-band high-
power test stand at Tsinghua University
WANG Ping et al., IPAC2017, THPIK058

X-band SLED
Juwen W. Wang et al., 
IPAC2016, MOOCA01

Scandinova K400 with SLAC X-L4 Klystron 80MW



RF systems -Injector

Solid state 
modulator Klystron

80 MW
LLRF

RF pulse
Compressor
Gain ~ 4

Pfwd
Pref

Pfwd
Pref

Pfwd
Pref

Pfwd
PrefP f

w
d

P r
ef

e-

S-band linac-01
2.9 m x 38MV/m = 110MeV

S-band linac-02

Unit length = 6.5 m, ~220MeV acceleration

120 MW
1 µs

120 MW
1 µs

300 MW
1 µs

75 MW
4 µs

32 warm s-band linac structures + Pulse 
compressor (gain = 4)
- 18 units 
- 2856 GHz 3.12m-linac (6.5m/unit)
- 35-40 MV/m gradient
- 3 +0.7 GeV



RF systems -Injector
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RF systems –Storage ring

• Spring-8 TM020 cavity 

– 600 kV @ 60kW

– Total loss with all IDs ~1.6MeV/turn (480kW@300mA)

– Each cavity requires 150kW (80kWx2 with CaCo like in ALBA )

– Solid State Amplifier

– Total 6 Stations + additional 2 stations (future upgrade)

F. Perez et al., EPAC2006, TUPCH141



RF systems –Storage ring

• Cryoelectra

• Rohde & Schwarz

• AMPEGON



Conclusion

• SPS-II (future light source in Thailand) will utilize DTBA lattice and full energy s-band 
linac

• Storage ring consists of 14x5m-long straight and 14x3m-short straight, which is 28 
straight in total for IDs, RF, Instruments, etc.

• Four ports RF photocathode gun will be used as an e-gun

• 32 of 3m-high gradient (>35MV/m) s-band structure will be utilized for linac

• RF power for e-gun and linac will be a high power klystron with modular modulator 
(solid state) and pulse compressor systems

• Storage ring is based on 500 MHz RF system.

• Six of the Spring-8 TM020 RF cavity will be utilized for storage ring with the SSA 
systems

• Six of 160kW RF stations will be used for storage ring
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