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Concerns: 

A. Brief description of the components to be delivered or tasks to be taken over (preferred tasks in bold letters)

1. HOM’s (WP6)

a) -Calculation of wakefields and resonant modes (HOMs) induced by accelerated electron beam in various components of linear accelerators ,

b) -Measurements of complex permittivity and permeability of materials used as HOM absorbers; 

c) -Production of beam line HOM (travelling mode) absorbers 

2. Cavities (WP3)

a) Accelerator modules (details to be discussed later) ,

b) Cavities (details to be discussed later) ,

c) Nb deposition

d) The main advantage of the Nb/Cu cavities, besides possible reduction of the fabrication costs, is solving the problem of the heat dissipation, which is induced by the low heat conductivity of pure Nb. A thin Nb film determinates the cavity superconducting behaviour, while the high heat conductivity of a Cu-substrate, thick enough to provide mechanical stability, does effectively transfer the heat (produced inside the cavity) to the liquid-He bath. 
Studies of characteristics of the first UHV-arc-deposited Nb-films have shown their good superconducting properties and values of Tc and RRR, which are very close to the bulk niobium (WP 14).

e) -Participation in production of XFEL bulk niobium cavities produced by welding technology (deep drawing of half-cells from qualified delivered  material sheets; machining of half-cells(on equator and iris planes) to dimensions corresponding to 0 and π mode. The possibility of electron beam welding of niobium cavities can also be considered (WP4).

f) Cavity flanges ((details to be discussed later) (WP8)

3. Electrodes (WP14)

a) Pb deposition

Superconducting RF Gun with superconducting cathode (Nb-Pb SRF Gun) can be an alternative electron injector for XFEL facility. Its lower power dissipation and excellent thermal stability can provide a capability to deliver nearly 1mA continues wave (cw) or near-cw beams with emittance below one micron. 


A UHV stand for deposition of Pb photocathodes have been successfully build during last 2 years. It consists mainly of planar cathode arc source and efficient magnetic filters. However, it should be reasonable to apply a pulse bias and a pulse arc current in a kHz regime (instead of DC ones), in order to produce Pb films even denser and uniform. Such parameters should increase QE of the photocathode, as well as RF properties of whole SRF Gun structure. Moreover, an improvement of these parameters can be probably achieved by means of applying a clean-room condition. 

Recently it has been demonstrated that the cathodic arc can be operated under UHV. 

Preliminary measurements of thin Pb layers, which were deposited by means of UHV cathodic-arc discharges have already shown that such lead layers demonstrate both the best quantum efficiency and the best surface quality, in a comparison with those deposited by means of other methods (WP 14).
4. Others

a) -TiN coating of  ceramics and metals to improve RF performance of XFEL 

It is well documented that this technology well mastered in our Institute reduces the multipactor effect present in HP RF couplers components; especially suitable for XFEL linacs high power couplers (WP5). 

b) -Design of SW accelerating structures operated at 1.3 GHz , 1.5 GHz and 3 GHz (WP4).

c) -Development  and production of RF cavities for Beam Position Monitors (BMP – WP17)

d) Warm magnets (details to be discussed later) (WP12)

e) -Radiographic inspection of materials using 5MeV up to 20 MeV electron accelerators 

B. List of laboratories or groups involved in the work

 The Andrzej Soltan Institute for Nuclear Studies:

· Department of Physics and Techniques of Particle Acceleration

· Department of Plasma Physics and Technology

· Department of Nuclear Equipment Production 

 Important equipment available at the Institute: 

  Vector network analysers (up to 8.5 GHz)

  Radiographic 5 MeV electron linac

  10- 18 MeV electron linac unit

  TiN coating unit of capability of up to 20 ceramics/day

  UHV cathodic arc coating equipment

C. Evidence of competence of the team to deliver the specified components

The Andrzej Soltan Institute for Nuclear Studies has a long tradition in designing, manufacturing and installation of various kinds of particle accelerators, which dates back to the moment of the Institute foundation in 1953.  The long list of equipment manufactured for own purposes as well as supplied to the customers includes:

 10 MeV proton  linac

10-15 MeV electron linacs for therapeutic purposes

250 – 300 keV ion implanters (supplied to Germany and the Polish laboratories)

radiographic electron accelerators (supplied to Italy)

electron accelerators for sterilisation

4 kW,  25keV electron gun for material processing purposes (Trieste, Italy).

Establishment for Nuclear Equipment (ZdAJ) IPJ is the unit integrated into the Nuclear Research Center, located in Swierk about 30 km from Warsaw. 

The Department of Nuclear Equipment Production with the staff of about 130 persons is fully prepared to manufacture linear accelerators and their subsystems satisfying the most demanding requirements of the customers.

Our field of expertise has for more than 30 years been the precision electron accelerators, in particular accelerators used by oncology therapists. Some technologies developed at us were also successfully applied in research conducted within the European Center of Nuclear Research (CERN) in Geneva, Switzerland and we continue to supply CERN with various unique devices especially vacuum components. 

Fairly wide range of offered products  includes: linear electron accelerators for medical, industrial and food-processing applications, X-ray simulators, therapeutic tables, automatic shielding doors, radiation detectors, accelerating structures for linear accelerators, ion implanters. 

Our group of physicists and engineers working in R&D Department specialize in  simulations, calculations, designing and measurements of accelerating structures, cavities, electron sources and different types of magnets. Codes used for those purposes are: BEAMnrc and Fluka for MC, SuperFish for calculations.  

Another field of R&D group activities is working out of mechanical,electronic design and dedicated control systems based on PLC controllers for different type of equipment.

Technological capabilities:

ZdAJ IPJ is equipped with the following machines and stands: 

- machines for mechanical working and other treatments (milling and turning machines - conventional and numerical controlled), 

- stands for electrical and electronics assembly, 

- high vacuum components and special technologies stands

- clean rooms. 

High qualified workers and technologists teams with long experience in mechanical, electronics and microwave equipment fields guarantee professional realization of the following jobs: 
- milling, drilling, turning and precision grinding,

- assembling, testing and putting into operation
- galvanic plating (for example: electro polishing and nickel plating),
- hot peening,
- brazing,
- welding also with protection atmosphere,
- plasma cutting,
- painting etc. 

D. An indication on whether the competent governmental agency is aware (or supports) the submitted expression of interest

The Ministry of Science and Higher Education fully supports the EoI submitted by the Institute for Nuclear Studies

