Description of the subject of the order
High-pressure chamber for measurements using the small angle X-ray scattering method

	The purchase is carried out as part of the investment project “Construction of a measurement line for research using small angle X-ray scattering financed by MEiN (IA/SP/564156/2023)

Subject of the order:
The chamber for high-pressure measurements using the small-angle X-ray scattering (SAXS) method will be used for structural studies of biological systems (proteins, nucleic acids, lipids, etc.) as well as  materials (polymers, surfactants, etc.) in the liquid phase at pressures up to 600 MPa. Therefore, the potential Contractor should provide appropriate materials for construction of the chamber suitable for these applications. The ordering party expects that the chamber will be able to operate in the temperature range at least from 5 to 80 oC. The chamber should be mobile (ease of assembly) so that it can be installed on the SMAUG synchrotron beamline at NCPS Solaris, currently being constructed as part of the project implemented by the Adam Mickiewicz University. The Ordering Party also envisages the possibility of using it in research/tests conducted in other synchrotrons /laboratory facilities.

System operation range
The planned design of the X-ray optics section of the SMAUG beamline will enable obtaining a synchrotron radiation beam in the energy range from 6 to 13 keV. These values should be taken into account by the Contractor when designing the chamber. The estimated intensity of the synchrotron radiation beam focused on the measurement chamber will reach approximately 109 photons per second for 12 keV and 1010 for 10 keV.

Basic construction requirements
The system for high-pressure measurements using the SAXS should consist of:
· high-pressure chamber for SAXS studies operating in the transmission mode, 
· high-pressure micropump and a control panel enabling control of the pressure in the system, 
· system for controlling the flow of the pressure medium in the system with simultaneous protection against exceeding the maximum operating pressure, 
· full documentation necessary for proper use of the high-pressure system, together with documentation of components obtained from external companies, including quality certificates of diamonds used in the production of windows included in the ordered chamber. 
The Ordering Party also reserves the right to specify selected parameters of the chamber (such as the expected thickness of the diamond windows, the length of the optical path between the windows, etc.) at the stage of final acceptance of the detailed design. 

Detailed description of the subject of the order:
The system being the subject of the order is to be used for SAXS measurements of aqueous solutions or non-aggressive liquids (e.g. additives to biological buffers such as glycerol, polyethylene glycol) in the microliter volumes under the controlled pressure and temperature conditions (details presented in the description of the subject of the order below). 
1. Required technical parameters for the high-pressure chamber for SAXS measurements
· Compact chamber design, enabling installation on typical goniostat directly or using a simple connector after consultation of design with the Ordering Party.
· Expected operating mode - transmission, a synchrotron radiation beam or X-ray beam from the laboratory source falls perpendicularly onto the sample, no change in the chamber exposure angle is expected during the measurement.
· Chamber body material – stainless steel or other alloy ensuring safe operation at high pressures, total weight not exceeding 1.5 kg.
· Maximum chamber operating pressure not lower than 600MPa, with an additional safety range of at least +200MPa.
· Optical chamber windows (2 pieces) made of CVD synthetic diamonds, type IIa, with an aperture of 1.5 mm (per window) and an opening angle of 30o.
· The design of the chamber must allow for manual installation of the sample cuvette, without the need to dismantle the diamond windows.
· The chamber  must have appropriate entrances to the flow of the pressure medium, in accordance with safety technological standards. The Ordering Party leaves the proposal of the pressure medium used in the chamber to the Contractor, stipulating, however, that it cannot be highly toxic or dangerous, which would exclude its use in synchrotron/scientific laboratories.
· The chamber body must have the entrance to control the temperature inside the chamber using an adapted sensor (the sensor can be proposed by the Contractor after consultation with the Ordering Party).
· Temperature regulation based on an externally controlled Peltier segment (tEC) with a flow heat exchanger, temperature measurement - high-pressure thermocouple allowing temperature measurement in the range from 5 to 80oC and temperature regulation with an accuracy of 0.1oC
· Sample cuvette with a volume of at least 10 μL but not more than 30 μL, made using floating piston technology (vacuum grease), preferred material - gold-plated copper, windows - Kapton or other material with equal or lower absorption of  synchrotron radiation in the intended energy range and similar mechanical parameters.


2. Required technical parameters of the high-pressure micropump. The micropump should achieve:

· maximum pressure up to 700 MPa (in continuous operation)
· accuracy of maintaining pressure of at least 1 MPa
· stroke volume within 2 to 3 mL
· minimum flow rate not greater than 100 μL/min.

The micropump should be able to be connected and controlled by a computer. Appropriate firmware or software for control, prepared by the Contractor, together with operational documentation must be attached. Protection system/module built into the control application against exceeding the maximum operating pressure is required (automatic shutdown of the pump, it should be also not possible to set a pressure in the control application higher than the maximum intended operating pressure for the device). This module must be easy to carry and install in the work environment.

3. Required technical parameters of the control panel.
· The panel  should be compact, constructed according to technological parameters intended for pressure systems.
· The design should be adapted to high operating pressure: manual valves, safety head with diaphragm, pressure transducer.
· Compatible with a high-pressure chamber and a high-pressure micropump, enabling the control and measurement of the flow of pressure medium in the system.
· The panel must have mechanical protection of the system against exceeding the maximum operating pressure of the chamber.

4. Delivery, installation and training
The Contractor will be obliged to deliver a high-pressure system to the Faculty of Physics of the University of Adam Mickiewicz in Poznań, ul. Uniwersytetu Poznańskiego 2, 61-614 Poznań.
The Contractor will assemble the entire system, conduct site acceptance tests (SAT) and train at least 4 team members in the operation and safe work of the chamber.

5. Documentation
High-pressure system documentation should include at least:
· Description of technical parameters for regular service and maintenance. The contractor will provide a description of the procedures for installation, assembly, disassembly, maintenance and servicing of the system. The cost of all documentation will be included in the contract.
· Operation manual with comprehensive description of sample assembly, cleaning and routine use.

