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The year 2006 was marked by very successful user operation of DORIS III and DESY's Free Elec-

tron Laser providing extremely intense coherent radiation in the wavelength range from the extreme 

ultraviolet to the water window. The preparation work for the new PETRA III storage ring is in full 

speed and further progress has been made in the preparation of the European XFEL Facility.  

Stimulated by the users of the VUV-FEL and the first exciting results obtained, 

the suggestion was made to find a compact name for the facility which is more 

attractive and easier to pronounce in different languages.  On April 6
th

, 2006 the 

DESY directorate decided for the new name FLASH (Free Electron LASer in 

Hamburg) instead of VUV-FEL. Currently FLASH is operated at a wavelength 

of 13.7 nm with world record values for peak and average powers of a coherent EUV radiation 

source. In the saturation regime the peak energy approached 170 J for individual pulses while the 

average energy per pulse reached 70 J. The pulse duration was in the region of 10 femtoseconds 

and peak powers of 1 to 10 GW were achieved. At a pulse repetition frequency of 150 pulses per 

second, the average EUV power reached 10 mW. In  addition, the output beam contains a signifi-

cant contribution from odd harmonics of approximately 0.6% and 0.03% for the 3rd (4.6 nm) and the 

5th (2.75 nm) harmonics respectively. At 2.75 nm the 5th harmonic of the radiation enables FLASH 

to reach deep into the water window. During a shutdown from April to June 2007 further cryo-

modules will be installed at FLASH, the Linac will reach its nominal energy of 1 GeV and lasing at 

6 nm in the fundamental is expected for fall 2007. 

A major highlight in 2006 was the visit of the German Federal President Horst Köhler to DESY 

and the FLASH facility. He congratulated the DESY team and its international collaborators for the 

success of FLASH and the outstanding technical and scientific achievements. He emphasized his 

strong support of the European XFEL facility project. 

 
Visit of FLASH by the German Federal President Horst Köhler and his wife Eva Luise  

together with Hamburg's Lord Major Ole von Beust and the President of the  

Helmholtz Association (HGF) Jürgen Mlynek. 
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The progress in accelerator science at FLASH and its impact for future developments both for free 

electron lasers and linear colliders for particle physics is appreciated world wide and was recog-

nized by awarding three scientific prizes to colleagues from DESY in 2006: 

• Dr. Lutz Lilie (DESY) 

EPS Accelerator Prize for Individuals in the Early Part of their Career (EPAC 2006) 

• Dr. Axel Winter (University of Hamburg and DESY) 

EPS Accelerator Prize for Students (EPAC 2006) 

• Prof. Jörg Rossbach and Evgeni Saldin (DESY) 

FEL Prize for Outstanding Contributions to FEL Physics (FEL06 Conference) 

 
FEL Prize 2006 winners Jörg Rossbach and Evgeni Saldin (DESY) 

 

In 2006 FLASH had 7896 hours of scheduled operation providing 3696 hours of scheduled time for 

users, 2352 hours for FEL studies and 1848 hours for accelerator studies, i.e. 47% of the scheduled 

time was delivered for user experiments. The other time of the year was used for achieving major 

improvements of the facility. 

In March 2006 we received reports on the experiments performed at FLASH so far and Letters of 

Intend for new experiments. The experimental results were presented by the principal investigators 

in a 2 days workshop April 27
th 

- 28
th
  and discussed in the light of the LoIs for new experiments. 

Based on the ranking by the FEL Review Panel the beamtime up to the 3 months shutdown starting 

end of March was distributed among the currently active projects. In response to the second call for 

proposals for experiments at FLASH we received 45 projects from scientists of 9 countries: Den-

mark (1), Estonia (1), France (1), Germany (33), Netherlands (1), Poland (1), Sweden (2), United 

Kingdom (2), United States (3). The projects covered the research fields of atoms, ions, molecules 

and clusters; plasma states and warm dense matter; imaging; strong field processes; spectroscopy of 

bulk and surface of solids; surface reactions; spin dynamics and diagnostics. The proposals were 

discussed on December 4
th 

- 5
th

  by an international review panel and beamtime for two 8 months 

blocks of operation of FLASH starting in summer 2007 was allocated. In average ~40% of the re-

quested beam time could be allocated, a significant number of proposals had to be rejected. 

The experiments at FLASH have been very successful, exciting results are currently prepared for 

publication or have been submitted, some of the work is already published. The first results ob-

tained by a larger international collaboration lead by Henry Chapman (Lawrence Livermore 

National Laboratory) and Janos Hajdu (University of Uppsala and Stanford University) on ultrafast 

coherent diffractive imaging has attracted especially wide attention because of its potential for sin-
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gle particle imaging discussed extensively in the scientific cases for the European XFEL Facility 

and the Linac Coherent Light Source LCLS at Stanford. The collaboration demonstrated that a fully 

interpretable diffraction pattern can be obtained from 10 femtosecond flashes of intense coherent X-

rays before the sample evaporates. The sketch of "2 cowboys and a sun" was ion beam etched in a 

very thin foil and illuminated by a coherent beam of 32 nm wavelength radiation, the picture could 

be unambiguously reconstructed from the measured diffraction pattern. 

DESY has been strongly involved in the operation and 

usage of the Sub-Picosecond Pulse Source (SPPS) at 

SLAC (Stanford) as member of a large collaboration of 

institutes from the U.S. and from Europe. The almost 

three years of operation of SPPS led to many high 

level publications and provided an excellent testbed for 

the FEL facilities. Especially the last months of oper-

ation of SPPS in the beginning of 2006 were used very 

successfully for a number of different studies investi-

gating new science and enabling proof-of-principle 

measurements of experimental techniques. In addition 

to these experiments scientists from DESY, the Physi-

kalisch Technische Bundesanstalt PTB and the Joffe 

Physico-Technical Institute in St. Petersburg were able 

to successfully test a gas monitor detector that, after 

gaining experience at FLASH, had been specifically 

designed for the hard X-ray regime as a single-pulse 

transparent intensity monitor.  

As indicated in the preface by A. Wagner and detailed in this Annual Report, 

very important mile stones have been reached for the realisation of the European 

XFEL Facility in the year 2006. In this context it is worthwhile alluding to the 

fact that the European Project Team has launched a Europe wide effort to de-

velop area detectors fulfilling the very challenging demands of the experiments planned at the 

XFEL. It is hoped that this ambitious program may become part of a broader effort including the 

storage ring synchrotron radiation facilities. 

Special effort has been made to set up the Center for Free-Electron Laser Studies (CFEL) in 

collaboration with the Max-Planck Society and the University of Hamburg. CFEL will serve as an 

anchor point for the German user communities at FLASH and for the preparation of the scientific 

activities at the European XFEL facility. The contract negotiations between the three institutions are 

very much advanced, the administrative preparations for the new building for CFEL, which will be 

financed by the City of Hamburg, started. The Advanced Study Institute which bundles the FEL 

activities pursued at Max-Planck Institutes at different locations in Germany was formed and Prof. 

Joachim Ullrich from the Max-Planck Institute for Nuclear Research in Heidelberg was elected 

spokesman of the consortium. The search for the leading scientists (W3) for CFEL is in full swing. 

Based on the response to the advertisement of the positions and suggestions made by the CFEL 

Founding Commission, 21 speakers have been invited to a symposium at DESY on Oct. 23
rd 

- 24
th

, 

followed by interviews of some of the candidates on Oct. 25
th

. The discussions within and among 

the commissions from the University of Hamburg, the Max-Planck Society and DESY lead to the 

decision to first concentrate on filling two of the positions and to continue the procedure afterwards. 

 

Femtosecond diffractive imaging with a soft-X-ray 
free-electron laser 
 H.N. Chapman et al., Nature Physics 2 (2006) 839 
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Section of the advertisement inviting for applications for four W3 positions of Leading Scientists 

 at CFEL with deadline September 15
th

 , 2006 

In 2006 a lot of progress has been achieved along the realization of the PETRA III project. For the 

work related to the reconstruction of the storage ring the plans and preparations are in an advanced 

stage. The series production of the new components of 7/8 of the storage ring is ongoing. The de-

sign of the components for the new 1/8 are almost finished. Prototypes for most components exist 

and are tested in part even in the present machine PETRA II. For a number of large components like 

new magnets and girders series production has started, calls for tender are open or orders have been 

placed. Two major milestones for the new experimental hall have been achieved during this year: (i) 

in July DESY received the construction permit from the local authorities and (ii) the complete de-

sign has been finalized and a call for tender has been issued which will stay open until mid Decem-

ber 2006. For most of the generic beamline components prototypes exist and are about to be tested. 

Except for the use of the long straight section the scientific program of all other sectors has been 

finalized in close collaboration with the Photon Science Committee (PSC) and the user community. 

Following the recommendation of the HGF Review Panel after the strategic evaluation of DESY's 

photon science activities in 2004, the in-house research activities are strengthened. A larger number 

of experiments were pursued at SPPS in Stanford and at the ESRF in Grenoble, the latter also in 

view of the work planned to be done at the PETRA III storage ring.  

The DORIS III machine operation in 2006 was very reliable, only interrupted by few minor techni-

cal problems. The user operation started on January 30
th

 and ended December 18
th

 yielding an all-

time high of 5990 hours for scheduled user experiments. Except for 13 days of 2-bunch mode for 

timing experiments, the machine was operated with 5 bunches at 140 mA initial filling and a life-

time between 15 and 25 hours resulting in an average current of 113 mA, the average availability 

was 95.7% . Since the end of November, a small vacuum leak in the transfer line close to the injec-

tion caused the pressure to increase slightly which resulted in a decrease of the beam lifetime. 

In October, the previously removed segment of the BW3 magnet structure was reinstalled after re-

pair and the beamline is now fully operational again. After a short commissioning phase of the new 

XAFS facility, the bending magnet beamline C was scheduled for user experiments in the second 

half of the year to meet the high demand for in-situ X-ray absorption experiments at DORIS.  The 
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refurbishment of the ASAXS beamline B1, which is operated in collaboration with the Research 

Center Jülich, was completed  in the summer and user operation resumed in September. At the high-

energy materials science beamline HARWI II, operated by the Helmholtz Centers GKSS 

Geesthacht and GFZ Potsdam in collaboration with DESY, a number of user experiments were car-

ried out in between continued work to commission and extend the X-ray optical components and 

the instrumentation at the end stations. The science activities so far concentrated on X-ray micro-

tomography, using the new vertical monochromator, and experiments under extreme conditions 

using a pinhole white beam. The high-pressure instrument MAX200x of GFZ reached a pressure of 

23 GPa, close to its design value. 

 
Example of two of the many excellent research papers based on measurements at DORIS III which made it to 

the cover of the respective journals. In addition the paper by Müller et al. is an example for work were 

DORIS data are combined with additional results obtained at 3
rd

 generation sources. 

 

We are very happy about the many scientific prizes awarded in 2006 to users of the photon science 

facilities and general infrastructure of DESY: 

• PD Dr. Jan-Dirk Grunwaldt (ETH Zürich)  

“Dale Sayers Young Scientist Award for Applications of XAFS” and the  

“Jochen-Block-Preis 2006 of the German Catalysis Society of DECHEMA” for his re-

search in the field of development and characterisation of heterogenous catalysts. 

• Prof. Dr. Iztok Ar on (University of Nova Gorica, Slovenia) 

Slovenian “Zois award” for important scientific achievements in the field of x-ray absorp-

tion spectroscopy. 

• Dr. Eva-Maria Mandelkow  (MPG-ASMB Hamburg) 

“Alzheimer-Forschungspreis der Breuer-Stiftung” for important scientific achievements in 

the field of Alzheimer research. 

• Prof. Dr. Simone Techert (MPI Göttingen) 

„Röntgenpreis der Universität Gießen“ for her scientific achievements in the field of ultra-

short dynamics of organic solid states with time resolved X-rays. 
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• Prof. Dr. Ada Yonath (Weizmann Institute in Rehovot) together with Prof. Dr. Harry 

Noller (University of California in Sata Cruz) 

"Paul-Ehrlich und Ludwig-Darmstaedter-Preis 2007" for their work contributing important 

insight into structure and function of the ribosom 

A new communication platform named DOOR - ‘DESY Online Office for Research with Photons’ 

(https://door.desy.de) was successfully introduced in successive steps with increased functionalities  

starting on January 2006 in order to 

facilitate the user access to the DESY 

facilities DORIS III and FLASH and 

to ease the internal administration. 

DOOR now is the main online user 

interface for all services related to 

research with photons at DESY. At 

the moment it includes proposal sub-

mission, beamtime application, regis-

tration of the experimenters for beam-

times, safety declaration, request for 

the use of the chemistry laboratory, 

applications for travel reimburse-

ment, user feedback form. The corre-

sponding internal procedures include 

tools for the proposal review proc-

esses, beamtime allocation and 

scheduling, distribution lists, etc. 

Easy access to other external pro-

grams like the new  DESY publication database ‘pubdb’ is also possible via DOOR.   

The HASYLAB Annual Report 2006 is again published as a CD-ROM and an internet version, 

only a limited number of hard copies will be provided. It contains 740 reports on experiments per-

formed this year at HASYLAB by external users, including structural biology. 33 reports describe 

in-house research activities. The list of groups involved in the preparation and performance of ex-

periments at HASYLAB in 2006 contains 367 institutes and about 1700 scientists. In the field of 

structural biology about 600 scientists from 173 institutes, primarily from Europe, used the EMBL 

and MPG beamlines and facilities at DESY. The reports on their experiments were collected in a 

second section of the Annual Report. As in the preceding years, the authors are fully responsible for 

the content and the layout of their reports. 

The achievements made in the year 2006 in photon science at DESY were only possible due to the 

high motivation of the staff of the DESY Photon Science Department, of all the colleagues at DESY 

and the various outstations at DORIS III. The interplay with our users and their strong commitment 

to the facility are crucial for the success of the laboratory and are very much appreciated. All to-

gether we are facing fascinating times for research with photons at DESY.  

 
 

Jochen R. Schneider 

Director of HASYLAB 
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