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A very precise reference clock distribution system is strongly required for
current and future accelerators, for example, Super KEKB, ILC, ERL and
FEL

*SuperKEKB (509MHz) 0.1°(0.54ps)  ~3km
*ILC (1.3GHz) 0.1°(0.21ps) ~30km
*ERL, FELs 50fs ~1km
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Optical Link system

Phase stabilized optical fiber

Stability

RF section ~5ps
Others ~30ps
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Temperature dependence of the phase stabilized fiber

The same system was employed
at PF-AR, LEP, Spring8(SR ring),
JPARC, etc
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RF reference line of KEKB
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Fig. 2 Phase stabilization system



Timing Stabilization effort
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+ Transmit pulses in dispersion compensated fiber links
* No fluctuations faster than T=2nL/c (causality!)
=100 kHz

* L=1km,n=1.5 => T=10 ps, f,

max

« Fiber temperature coefficient: ~5x10° /m

Lee et al. Opt. Lett. 14, 1225-27 (1989)

Stefan Simrock 37 LC School, Oak Brook, IL, USA, 2008, Radio Frequency Systems

e Fiber link stabilization

Hnu

" | 40ps->25fs

03:

time
Courtesy F. Loehl, DESY

piezo displacement [ps]

* 400 meter stabilized test link in

Hall 1 at DESY

« Jitter 7.5 fs rms during 12 hours

« Additional 25 fs rms drift during

that time

Stefan Simrock 3 LC School, Oak Brook, IL, USA, 2008, Radio Frequency Systems
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Phase stabilized fiber 500m + FB Timing at KEK
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Phase stabilized fiber 500m + FB Timing(2)
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Phase stabilized fiber 500m + FB Timing(4)
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Proposal of KEKB linacRF stabilization
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KEKB Linac Test with separate Tx/Rx Unit
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