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[bookmark: _Ref449132948][bookmark: _Toc478634179]
Introduction
[bookmark: _Toc478634180]Purpose

This Requirements Specification Document (RSD) lists the technical requirements and constraints on the X-ray optics for the diffraction station as part of RA4 experimental program at the ELI Beamlines facility.
[bookmark: _Toc478634181]Scope

The RSD contains all technical requirements for the following product: functional, performance and design, delivery, safety and quality requirements for the following product (PBS: E.E1.HXRS.XROM.1): Multilayer X-ray optics for the X-ray plasma source. This product is intended for use at the Plasma X-ray Source (PXS) in the E1 experimental hall of the ELI Beamlines facility. 

This Product is a product Category B according to the ELI Beamlines RSD categories. Category B product is an “Off-the-shelf” product with customization that does not require substantial design modifications to the product. The verification (test) programme shall be decided and performed on a case-by-case basis. All non-conformances (if any) must be addressed by the Supplier in a timely manner.
[bookmark: _Toc478634182]Terms, Definitions and Abbreviations

For the purpose of this document, the following abbreviations apply:

	Abbreviation
	Meaning

	CA
	Contracting Authority

	E1
	Experimental hall 1

	ELI
	Extreme Light Infrastructure

	FFD
	Focus to Focus Distance

	FWHM
	Full Width at Half Maximum

	L1
	Laser Hall 1

	PXS
	Plasma X-ray Source

	QR
	Quality Report

	RA2
	Research activity 2

	RA4
	Research activity 4

	RSD
	Requirements Specification Document



[bookmark: _Toc478634183]Reference documents

	Number of document
	Title of document

	RD-01
	00145369-A_5.1_E&S_PXS_technical_scheme.pdf

	RD-02
	00112523-A_E1_Room_Datasheet.pdf


All the numbers in the RD-01 represent units of measurement that are given either in millimeters (for distances) or in degrees (for angles). 
The black tick line represents the limiting boundary (see RD-01), which constrains the available space for the optics housing.
[bookmark: _Toc478634184]Functional, Performance and Design requirements
[bookmark: _Toc478634185]X-ray monochromatic optics

REQ-020191/A
[bookmark: OLE_LINK3]The X-ray monochromatic optics shall be designed and manufactured to correspond to the following parameters:
· Energy: 10.83 KeV (Bi Lalpha1);
· Optical system bandpass FWHM: 110 eV (peak width ~1% of energy 10.83 KeV).
REQ-020192/A 
[bookmark: OLE_LINK22]The X-ray monochromatic optics shall conform to the following requirements:
· Focal spot size (on the sample) optimized for protein crystallography;
· Focal spot size (on the source): 30 x 30 microns.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]REQ-020217/A
[bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK28]Beam divergence of the X-ray monochromatic optics shall be optimized for protein crystallography.
REQ-020218/A
The FFD of the X-ray monochromatic optics shall be of 1067 mm. NOTE: The detector will be Eiger X 1M with a sample to detector distance >= 40 mm.
REQ-020219/A
[bookmark: OLE_LINK18]The X-ray monochromatic optics shall have equal vertical and horizontal focal length to minimize the astigmatism.
REQ-020220/A
The X-Ray tracing simulation for optimization of the X-ray monochromatic optics with the PXS (see RD-01 of reference documents) shall be performed by the Supplier.
REQ-020221/A
[bookmark: OLE_LINK1]The Supplier shall determine the entrance optical angle for X-ray monochromatic optics in accordance with the PXS technical scheme (see RD-01 of reference documents).
REQ-020222/A
Minimum distance from the source focus to the X-ray monochromatic optics entrance shall be at least 41 mm. 
[bookmark: OLE_LINK16]NOTE: Below this distance, there is no physical space to put the optics (see RD-01 of reference documents).
[bookmark: _Toc478634186]Optics housing

REQ-020224/A
[bookmark: OLE_LINK4][bookmark: OLE_LINK6][bookmark: OLE_LINK7]The X-ray monochromatic optics housing shall be designed to be pumped to a vacuum level below 1 mbar with suitable Beryllium windows. 
REQ-020225/A
The optics housing shall be equipped with motorized alignment of the optics inside the housing.
REQ-020226/A
The X-ray monochromatic optics shall be mounted on 5 axes translation stage (x, y, z and 2 rotational axes). 
NOTE: This stage can be manually controlled but offers the possibility of future motorization.
REQ-020227/A
Distance from the optics housing center to the fixation table shall be equal to 253.7 +/- 1 mm.
[bookmark: _Toc478634187]Building and Environmental conditions

REQ-020193/A	
All elements of the optics shall be suitable for operation in the building and environmental conditions of the CA.
NOTE: For further information regarding building and environmental conditions see the document "E1 room datasheet" (RD-02).
[bookmark: _Toc478634188]Transportation and Installation requirements

REQ-020194/A	
All elements of the optics shall be delivered in protective package preventing damage and contamination. The package shall have a minimum of two plies separate clean packaging. 
REQ-020195/A	
Each item shall be cleaned and packaged in clean environment of class 7 according to ISO 14644 or cleaner. If the Supplier cannot fulfill class 7 cleanliness requirements, the Supplier and the CA shall agree on the cleaning method to be used to clean devices without decreasing the devices' performance and to avoid contamination of the clean space of the CA.
REQ-020196/A	
Transportation and Installation of the Product (X-ray optics) shall be conducted by the Supplier.


REQ-020197/A	
The transportation and Installation procedures shall be discussed and reviewed by the CA's installation officer and shall compliant with the CA's installation regulations.
REQ-020198/A	
All participants to the installations shall undertake a lecture by the CA regarding safety, cleanliness, protection of the environment and working methods before starting their activities on the premises. The content of the lecture shall be adequate to the working area and the work activities expected.
REQ-020199/A
The Supplier shall allow supervision of the activities related to the transportation and installation by the CA.
NOTE: Any acts of supervision shall not mean that the CA assumes additional liability of any kind exceeding its liabilities according to the contract.
[bookmark: _Toc477369282][bookmark: _Toc478634189]Safety Requirements

REQ-020200/A	
The Supplier shall supply a Declaration of Conformity or any other equivalent document legally recognized and accepted in the Czech Republic for each product type if the appropriate legislation determines the Supplier's obligation to have a Declaration of Conformity (or the equivalent document) for the purposes of a Device sale in the Czech Republic to fulfil the requirements of 2001/95/EC directive or applicable Czech law.
[bookmark: _Toc475521339][bookmark: _Toc478634190]Quality Control
[bookmark: _Toc475521340][bookmark: _Toc478634191]Quality Reports (QRs)

[bookmark: OLE_LINK21]REQ-020201/A	
For each X-ray monochromatic optic, the Supplier shall perform following tests of product quality and provide corresponding specific quality reports (I - IV):
I. Scratch-dig report;
II. Dimensional report;
III. Relative X-ray flux report;
IV. Substrate data sheet.
NOTE1: The Supplier shall agree on the content of the Quality Reports (QRs) with the CA.
NOTE2: The results of the X-ray monochromatic optics verification (tests) shall be provided by the Supplier in the Quality Reports and approved by the CA prior to delivery.
REQ-020202/A	
The Supplier shall provide a declaration of conformity with technical requirements defined by the product RSD and ensure completeness of the delivered products.
[bookmark: _Toc475521341][bookmark: _Toc478634192]Documentation and data control

REQ-020203/A	
The Supplier shall supply the following relevant manufacturing documents (extent as stipulated in contract):
· Full technical documentation;
· Handling, storage, installation and maintenance manuals.
NOTE:	Scope of the technical documentation shall be agreed with the CA.
REQ-020204/A	
The Supplier shall use following data formats:
· *.dat; *.JPG; *.PDF/A; *.HTML
· CAD 2D: *.dwg
· CAD 3D: *.stp; *.ste; *.step or other 3D CAD formats agreed with the CA
· text processors *.doc, *.docx, OpenDocument Format
· spreadsheet processors *.xls, *.xlsx, OpenDocument Format
· presentations *.ppt, *.pptx; OpenDocument Format
[bookmark: _Toc460498083][bookmark: _Toc478634193]Specific Quality Requirements

REQ-020205/A
The Supplier shall provide a final design suggestion of the complete X-ray optics and the results of X-Ray tracing simulation (see REQ-020220/A) that is to be accepted by the CA before manufacturing starts.
REQ-020228/A
The unit system of the mounting holes, sizes and layout shall be SI base units (metric) or other units are derived from them.
REQ-020229/A
Supplier shall provide basic training at ELI premises on how to operate the Product (X-ray optics). This training shall take place after the successful acceptance of the product (see chapter 6.5). 
NOTE:	Minimal duration of the training shall be 2 working days with possibility for further training by skype or another convenient way.

[bookmark: _Toc475521342][bookmark: _Toc478634194]Non-Conformance Control System

REQ-020230/A
The Supplier shall establish and maintain a non-conformance control system compatible with ISO 9001.
[bookmark: _Toc478634195]Acceptance

The Acceptance phase (as defined in the Contract) shall demonstrate the following:
· Final delivered and installed products have been successfully verified and this process has been documented in an appropriate way (see REQ-020201/A  and REQ-020232/A);
· All detected non-conformities have been solved in accordance with
REQ-020230/A;
· Final product is free of fabrication errors and is ready for the intended operational use.
[bookmark: OLE_LINK25]REQ-020231/A
In the acceptance stage, the verification process shall be carried out by the Supplier and the CA on the delivered and installed final product.
REQ-020232/A
The verification process shall consist of a series of tests where the following functionalities shall be verified and/or results obtained:
· [bookmark: OLE_LINK13]X-ray Flux measurement and stability test;
· Beam alignment according to the goniometer centre.
REQ-020233/A
The results of the verification process shall be documented by the Supplier in the test reports (see REQ-020201/A and REQ-020232/A) that is to be approved by the CA before acceptance.
REQ-020234/A
[bookmark: _GoBack]In case of successful acceptance phase the CA shall provide to the Supplier signed acceptance protocol.
REQ-020235/A
[bookmark: OLE_LINK2]In case of unsuccessful acceptance stage the CA shall provide to the Supplier Non-Conformance Report (NCR) and ELI non-conformance control process shall be applied (see REQ-0202s30/A).
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