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The TESLA project comprises a 33 km long electron-positron Linear Collider for precision 
high energy physics experiments in a yet unexplored energy regime above 500 GeV and a 
powerful X-ray laser facility for unprecedented experiments in a variety of fields (i.e. 
condensed matter physics, chemistry, material science, structural biology). In the TESLA-
TDR the costs were estimated to be 3877 million €. An endeavour of this size and complexity 
can only be realized in an international collaboration. More than 1100 scientists from 36 
countries contributed to the TESLA-TDR. Currently 46 institutes from 12 countries 
participate in the TESLA collaboration (in 2002 British and Spanish institutes joined). More 
details on the TESLA-TDR and the scientific aims can be found in the HASYLAB annual 
report of 2001. In the following the present status of the recent developments of both research 
facilities within the TESLA project will be summarized thereby focusing on the review of the 
German Science Council, the international debates on the Linear Collider and the XFEL and 
on new developments. 

Review of the German Science Council 
The German Science Council (Wissenschaftsrat) advises the Federal Government and the 
State (Länder) Governments. The Council was asked in 2000 by the Federal and State 
Governments to review TESLA and 7 other proposals for large infrastructure facilities. On 12 
July 2002 the German Science Council published statements on these facilities. Both the 
TESLA Linear Collider and the TESLA X-FEL were considered to be worthy of support 
under certain conditions: the German Science Council asked to detail the project proposal for 
the superconducting electron-positron Linear Collider with respect to international funding 
and cooperation, and to present a revised technical project proposal for the TESLA X-ray 
laser version with a dedicated linear accelerator in a separate tunnel (to minimize the mutual 
influence of the operations of the X-FEL and the Linear Collider). 
 
In the TESLA-TDR presented in March 2001 both, the collider and the XFEL, share the first 
section of the superconducting accelerator. This minimizes the overall costs leading, however, 
to a coupling of the Linear Collider and the XFEL during all stages of the project. On 
suggestion by members of the German Science Council DESY worked out a report on an 
alternative option: the implementation of the XFEL laboratory based on a separate linac in 
TESLA technology dedicated to the XFEL laboratory. This supplement to the Technical 
Proposal includes also what fraction of the original XFEL laboratory could be built within the 
cost estimate given in March 2001. To compensate for the higher costs of the separate linac it 
is proposed to realize the XFEL laboratory in two phases. In phase 1 three FELs covering a 
wavelength range from 6.4 nm to 0.1 nm (0.2 to 12.4 keV) and 2 undulators for short pulse 
spontaneous radiation will be realised. In a later second phase the TESLA XFEL laboratory 
will include 5 free-electron lasers with 20 independent experimental stations, and 5 undulators 
emitting short pulse spontaneous radiation with photon energies up to 400 keV, i.e. with 
wavelengths down to ~0.0025 nm, serving 10 independent experimental stations. The 
synergistic effects of building both the XFEL and the Linear Collider with the same 
accelerator technology and of operating and maintaining the accelerators with the same 
personnel is preserved in the new alternative. 
 



   

 
 Spectral distribution covered by the TTF VUV FEL and the TESLA XFEL in phase 1 and 2 

 
 
In October, DESY sent the requested papers to the German Science Council: a draft for the 
administrative, organizational and financial structures of an international Linear Collider 
collaboration and a Supplement to the original Technical Design Report for the X-ray laser 
from March 2001, as well as a respective memorandum for each of them, including the 
current scientific and political developments. 
 

 
 

Schematic layout of the electron beam distribution and the undulators for FEL and short pulse 
synchroton radiation. The installations of phase 1 are shown in colour. 

In its meeting on 13 / 14 November 2002 the German Science Council has transformed its 
statement on the large infrastructure facilities into a recommendation with identical content. 
The homework which TESLA has done on the revised proposal for the XFEL and on the 



   

international organisation and management has not yet been evaluated. This will most likely 
happen during the next months. In addition the German Science Council has asked the Federal 
and State Governments, as well as the major research funding organisations, to evaluate the 
consequences of the construction of the evaluated very large research facilities on science 
funding and the science system in total. 

 

International Developments 
The public presentation of the TESLA-TDR and the activities of the German Science Council 
have focused the world-wide discussion on the Linear Collider project and on a major X-ray 
laser facility. 

World Wide Consensus on a Linear Collider 
Committees around the world (i.e. ICFA, ACFA, ECFA, HEPAP and the Consultative Group 
on High Energy Physics of the OECD Global Science Forum) have agreed  

�� that an electron-positron Linear Collider has the highest priority as the next accelerator 
facility for particle physics,  

�� that only one such collider will be built world-wide, as a unique international centre, 
and 

�� that the construction of the Linear Collider in the energy range of the TESLA project 
should be started as soon as possible, in order to achieve a significant period of 
concurrent running of the Large Hadron Collider at CERN and the Linear Collider. 

Laboratories in Japan and the US have joined to prepare a proposal for a 500 GeV Linear 
Collider based on normal-conducting accelerating structures. 
 
The International Committee for Future Accelerators ICFA has established in June 2002 an 
International Linear Collider Steering Committee to identify models of the organizational 
structure (including the role of the host country) adequate to construct a Linear Collider. The 
European Committee for Future Accelerators ECFA has initiated a similar steering group in 
Europe to discuss accelerator and organizational issues. 
 
During an ICFA seminar at CERN in October 2002 a first summary of the International 
Linear Collider Technical Review Committee (ILC-TRC) was presented. The ILC-TRC was 
formed to evaluate the technical status of the different Linear Collider designs. The committee 
concluded that TESLA does (in contrast to competing designs using normal conducting 
accelerating structures) not need any further R&D to demonstrate the feasibility to built a 500 
GeV Linear Collider. Only for the energy upgrade to 800 GeV (see below) the demonstration 
of a cryo-module reaching 35 MV/m is required. 
 
The costing of the TESLA Linear Collider has been reviewed in detail by expert groups from 
US and Japanese laboratories. Both reviews validate the methodology used to arrive at the 
costs. Differences between the American and Japanese approach on one hand and the 
European approach concern the handling of contingencies and the labour costs (German costs 
being the lowest). 

The Roadmap to a X-Ray Laser Facility 
While the Linear Collider within the TESLA project is discussed as a world wide unique 
facility the X-ray FEL most likely will be realized as a European project. The costs and its 
broad spectrum of scientific applications enable the construction of similar installations in 
different parts of the world. The discussion on a European collaboration for the construction 
and operation of the TESLA XFEL Laboratory is pursued on various levels: 



   

�� European Union Round Table for Synchrotron Radiation Research and Free-Electron 
Lasers 

�� European Large Facility Group (ELFG), an informal discussion forum of the directors 
of research of the science ministries in France, Germany, Italy, Spain and the UK 

�� European Strategy Forum on Research Infrastructures (ESFRI). 
In a European wide collaboration, including DESY and BESSY, coordinated R&D efforts are 
planned to adapt the superconducting RF technology, developed by the international TESLA 
collaboration for the electron and positron acceleration for the Linear Collider, to linac driven 
light sources.  
 
The collaboration between DESY and BESSY in R&D for SASE free-electron lasers has been 
strengthened significantly. There is consensus amongst BESSY, DESY and the potential user 
community of X-ray free-electron lasers that the broad scientific case for FEL based sources 
presented by DESY and BESSY to the German Science Council can best be satisfied by two 
different FEL facilities optimised for the hard and the soft X-ray wavelength range, 
respectively. There is also consensus to aim for a realisation of the TESLA XFEL Laboratory 
in Hamburg and of the BESSY soft X-ray FEL in Berlin-Adlershof. 
 
The European discussions seem to rapidly converge to a consensus according to which: 

�� The smaller FEL facilities in the spectral range of the VUV should be funded by the 
national governments, the R&D activities should be coordinated on the European level 
and supported within the 6th Framework program of the European Union. 

�� In the spectral range of the hard X-rays only one large facility should be realised in 
Europe in a way similar to the construction and operation of the European Synchrotron 
Radiation Facility ESRF in Grenoble. The TESLA XFEL Laboratory at a site near 
Hamburg is the only FEL proposal for hard X-rays in Europe. The coordination of this 
multi-national project and the ongoing R&D could again be supported by the 
European Union within the 6th Framework program. 

On 1 November 2002 a Memorandum of Understanding between the Stanford Linear 
Accelerator Centre (SLAC) and DESY has been signed with the goal to carry out scientific 
research exploiting the unique capabilities of the TESLA Test Facility and the Sub-
Picosecond Photon Source (SPPS) and to insure the early success of the TESLA XFEL and 
LCLS scientific programs.  
 

New Developments 
In the past year the operation of the TESLA Test Facility TTF went very well. First results 
achieved with the VUV-FEL at the TTF have been published in Nature and generated strong 
international interest. 
 
The continuous effort for further R&D of the TESLA collaboration has resulted in an energy 
upgrade option for the Linear Collider: Since March 2001 most of the cavity R&D 
concentrated on electro-polishing. A number of 9-cell cavities were treated with the support 
of KEK (High Energy Accelerator Research Organization in Japan). In total seven cavities 
reached more than 30 MV/m. In four cavities gradients of 35 MV/m were achieved. This 
performance is the one needed for the operation of TESLA at 800 GeV. This success confirms 
again that the performance obtained with single cells can be successfully transferred to full 9-
cell cavities. With this kind of cavities the TESLA Linear Collider constructed for 500 GeV 
could also reach 800 GeV without any further hardware investments, although with reduced 
luminosity. To fully exploit the capabilities at 800 GeV an upgrade of the cryogenic system 
would be necessary. 



   

 
Excitation curves of the four TESLA 9-cell superconducting accelerator structures, meeting the 

requirements of TESLA-800. All four cavities were electro-polished. One cavity (open circles) was 
not furnace treated at 1400°C. 

 
Optimisation of the electron guns is of key importance for linac driven light sources. In a 
collaboration between DESY, BESSY, the Max Born Institute and the Technical University 
of Darmstadt a photo-injector test facility called PITZ has been built at DESY Zeuthen. The 
R&D goals are focused on the construction of optimised electron sources. The experimental 
studies will be accompanied by extensive electron beam dynamics simulations. 
 

The Next Steps 
As described above the final recommendations of the German Science Council, which will 
take into account the new document on the organizational structure of an international 
collaboration for the Linear Collider and the TDR supplement on the XFEL with a separated 
linac, are expected in 2003. The TESLA collaboration hopes that the German government will 
come to a decision in principle on the TESLA projects in 2003. 
 
Meanwhile most of the documents required to start the legal site planning procedure in 
Hamburg and the neighbouring Pinneberg country are completed or will be finished soon. It is 
foreseen to start the formal procedure (“Planfeststellungsverfahren”) in 2003. 
 
The construction of the TESLA Test Facility TTF 2 proceeds as scheduled. The VUV-FEL 
will be operational in early 2004. After a few month of commissioning first experiments are 
expected for summer 2004. 


