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Contact Phone DESY TESLA & TTF

Update: May 3, 2006 
webmaster

A "Free Electron Laser" for wavelengths 
down to 6 nm in the vacuum-ultraviolet 
and soft X-ray regime (FLASH, the 
former VUV-FEL) is under construction 
at the TESLA Test Facility (TTF) at 
DESY. It is operated in the "self-
amplified spontaneous 
emission" (SASE) mode and delivers 
sub-picosecond radiation pulses, with 
gigawatt peak powers. At present, lasing 
has been observed down to about 30 nm 
in the fundamental and 10 nm in the 
third harmonic, the shortest wavelength 
ever achieved with a free electron laser. 
User experiments using this unique 
radiation started in August 2005 and 
were up to now carried out around 
45 nm and 32 nm. For these 
wavelengths, FEL pulse intensities from 
typically a few µJ up to more than 
100 µJ have been obtained with pulse 
lengths between 20 and 50 fs. 

In addition, an European X-ray FEL 
(XFEL) project for wavelengths just 
below 0.1 nm is prepared at DESY.

Due to the short pulse length and their 
high peak brilliance these FELs will 
open up exciting new paths for basic 
research and application-oriented 
studies, giving scientists, for example, 
insight into hitherto unknown properties 
of materials.  

Aerial view of the experimental hall 
(Bldg. 28c) for the FLASH User Facility 

(center) and the tunnel for the TTF phase 2 
extension behind it (covered with grass). 

The hall in the upper right corner was 
initially housing the TTF phase 1 FEL. 
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FERMI@ELETTRA (Free Electron Laser 
Radiation for Multidisciplinarity 
Investigations) is a project 
for the realization of a free electron 
laser. It will be 
a unique fourth 
generation 
source, able 
to produce very 
intense and short 
flashes of light in 
the wavelength interval between 
the far ultraviolet and x-rays. 

The electron bunches, accelerated by a Linac (a 120 meter long linear accelerator), will pass 
through a sequence of undulators (magnetic structures that force the electrons to wiggle) 

emitting ultra-short light pulses 
of great spectral pureness and 
with extraordinary peak power. 
The new light source will allow re-
searchers to explore even farther 
in space and time, following the 
evolution of chemical reactions in 

time scale of a tenthousandth of a billionth of a second and scanning matter of microscopic 
dimensions, down to the nanometer. These will be the new frontiers for basic and applied 
research.

www.elettra.trieste.it/FERMI/
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Linac Coherent Light Source - LCLS http://www-ssrl.slac.stanford.edu/lcls/
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The Linac Coherent Light Source (LCLS) will be the world's first x-ray free electron laser when it
becomes operational in 2009. LCLS is currently in the detailed project engineering and design
phase, with a construction start planned in FY2005. Pulses of x-ray laser light from LCLS will be
many orders of magnitude brighter and several orders of magnitude shorter than what can be
produced by any other x-ray source available now or in the near future. These characteristics will
enable frontier new science (click box below to explore LCLS science) in areas that include
discovering and probing new states of matter, understanding and following chemical reactions and
biological processes in real time, imaging chemical and structural properties of materials on the
nanoscale, and imaging non-crystalline biological materials at atomic resolution. The LCLS project
is funded by the U.S. DOE and is a collaboration of six national laboratories and universities.
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and ultra-small world
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