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Remarks of Prof. J. Etchemendy, Stanford University 
Provost, at the LCLS Groundbreaking, Oct. 20, 2006. 

Quoting from Tom Hankins and 
Robert Silverstein in Instruments 
and the Imagination 
 
Instruments have a life of their 

own. They do not merely follow 
theory; often they determine 
theory, because instruments 
determine what is possible, and 
what is possible determines to a 
large extent what can be thought. 
 
The telescope, the microscope; 
the chronograph, the photograph:  
all gave rise to a blossoming of 
theoretical understanding not 
possible before their invention.  
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LCLS / SLAC 
Christoph Bostedt (PI), John Bozek, et al. 

TU-Berlin 
  Marcus Adolph,  
  Daniela Rupp,  
  Sebastian Schorb,  
  Tais Gorkover,  
  Thomas Möller 

Max-Planck  ASG 
  Sascha Epp,  
  Lutz Foucar,  
  Robert Hartmann,  
                Daniel Rolles,  
                Artem Rudenko, et al., 
                Project leaders: I. Schlichting, L. Strüder, J. Ullrich 
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dynamics of the microstate with sub-picosecond 
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Options for X-Ray Free Electron Lasers 

Introduction to the Physics of Free Electron Lasers 
Kwang-Je Kim (ANL) and Zhirong Huang (SLAC) 

LCLS USA 
SACLA Japan 
FLASH Germany 
XFEL Germany 
SWISSFEL Switzerland 
PAL FEL Korea 

FERMI Italy 
FLASH-II Germany 
HXRSS LCLS 

Proposal ANL USA 
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H
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d dd J.  Feldhaus , E.L.  Saldin, J.R.  Schneider, E.A.  Schneidmiller, M.V.  Yurkov , “Seeded FEL 

concept possible application of X-ray optical elements for reducing the spectral bandwidth  of  
an X-ray  SASE  FEL” Opt. Comm. 140, 341 (1997) 
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Seeding due to forward Bragg diffraction 
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