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Particle accelerator and laser technologies are effectively combining with each 
other in the development of next generation light sources, with the latter being 
one of the key factors determining the ultimate performance of these 
machines. VUV and X-FEL facilities take advantage of laser technology at many 
strategic points: creation of the electron bunch (photo-injector laser), 
acceleration (laser heater), undulators (seed laser), beam diagnostics (electro-
optic sampling lasers), user experiments (pump-probe lasers). The talk will 
discuss the main requirements and challenges (photoinjector and seed lasers 
in particular) for the laser systems and will illustrate proposed solutions and 
obtained results. Recent laser achievements that are likely to have impact on 
important developments like high average power injectors, different guns, 
tunable short wavelength FEL seeding will also be addressed. 
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Recent advances in high-stability electronic and electro-optic timing and 
synchronization systems are presented. These systems have been proposed for 
several new FEL facilities, and are in development at several labs. Several 
basic technical implementations are in development, some based on pulsed 
mode-locked laser technology, others using CW systems. There are numerous 
technical choices with regard to the stability, synchronizability, capability of 
multi-drop operation, availability of inherent diagnostic information, complexity 
of transmitters vs. receivers, use of commercial vs. custom-designed 
components, etc. This talk presents an overview of the basic timing and 
synchronization requirements in accelerator systems, and reviews the state of 
the art. Contrasts are made between the CW and pulsed optical distribution 
approaches. The technology in development to distribute a 38 GHz phase 
coherent LO at the ALMA radio telescope is highlighted as a related technical 
system in development. 


