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[bookmark: _Toc393951449][bookmark: _Toc410921290][bookmark: _Toc451191212][bookmark: _Toc107837659]Introduction

[bookmark: _Toc393951450][bookmark: _Toc410921291][bookmark: _Toc451191213][bookmark: _Toc107837660]Purpose
[bookmark: OLE_LINK7]This Requirements Specification Document (RSD) lists the technical requirements and constraints for the selection of a set of Cr-cladded Yb:YAG slabs to serve as a spare set for the current cryogenically cooled multi-pass pump laser in the DUHA project.
[bookmark: _Toc393951451][bookmark: _Toc410921292][bookmark: _Toc451191214][bookmark: _Toc107837661]Scope
This RSD contains all of the technical requirements: functional, performance and design, delivery, safety and quality requirements for the following product (tender number: SP22_004): DUHA Spare cladded Yb:YAG slabs (further “Crystal set”). 

The Crystal Set will be in the L2 laser hall and will serve as a spare set of crystals for the main, cryogenically cooled, high-energy pump laser amplifier. The products are registered in the PBS database under the following PBS codes:
RA1.L2.L2_1.PL.PL1.MPA.LH.SPAR.3.9, RA1.L2.L2_1.PL.PL1.MPA.LH.SPAR.3.10,
RA1.L2.L2_1.PL.PL1.MPA.LH.SPAR.3.11, RA1.L2.L2_1.PL.PL1.MPA.LH.SPAR.3.12

These products are Category B products according to the ELI Beamlines RSD categories. The category B is an Off-the-shelf Product with customization 
(e.g., product performance, dimensions, etc.) that does not require any design modifications of the product. All verification activities performed by a supplier shall be executed in accordance with the supplier’s plan of outgoing inspection and tests. The verification of all specified parameters listed in this RSD shall be undertaken by the supplier before delivery to the ELI Beamlines facility and all items shall be furnished with a verification protocol and a declaration of conformity, to reflect their proper characteristics. Furthermore, all items may be subject to testing and verification upon delivery to the ELI Beamlines facility by qualified personnel. All non-conformances 
(if any) must be addressed by the supplier in a timely manner.
[bookmark: _Toc393951452][bookmark: _Toc410921293][bookmark: _Toc451191215][bookmark: _Toc107837662]Terms, Definitions and Abbreviations
For the purpose of this document, the following abbreviated terms are applied:
	Abbreviation
	Meaning

	ELI
	Extreme Light Infrastructure

	RSD
	Requirements Specification Document

	CA
	Contracting Authority (Institute of Physics CAS)

	CAP
	Clear Aperture 

	PV
	Peak to Valley

	ASE
	Amplified Spontaneous Emission



[bookmark: _Toc103077517][bookmark: _Toc107837663]Reference documents

	Ref. No
	TC ID
	Title of document / File

	RD-01
	00333332
	YAG_cladded slab.pdf



[bookmark: _Toc504054340][bookmark: _Toc107837664][bookmark: _Toc493064634]References to standards
[bookmark: _Toc451191219]If this document or RD-01 include references to standards or standardized/ standardizing technical documents the CA allows/permits also another equivalent solution to be offered.
[bookmark: _Toc107837665]General requirements for the Crystal Set

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]REQ-034774/A	
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The laser slabs shall each consist of 2 sections: a central Yb:YAG monocrystalline section (Yb:YAG ceramic is not permitted) in the central portion of the slab through which the pump light and amplified beam will propagate, and a Cr:YAG cladding border which is used for the absorption of ASE. The doping levels of Yb in the Yb:YAG section are specified and the level of Cr-doping must be consistent with the required absorption specified in YAG_cladded_slab.pdf (see RD-01 in chapter 1.4).
REQ-034775/A	
The Cr:YAG cladding shall be optically bonded to the Yb:YAG section.
REQ-034776/A	
The Crystal Set shall meet the general requirements and dimensions defined in the drawing YAG_cladded_slab.pdf (see RD-01).
REQ-034777/A	
The Crystal Set shall consist of 4 crystals with different levels of Yb-doping as summarized in Table 1 below.

	Type #
	Doping (at. %)
	Quantity

	1
	1.1 ± 0.1
	2

	2
	2.0 ± 0.2
	2



Table 1: Levels of the crystals Yb-doping 
[bookmark: _Ref16081282][bookmark: _Ref16770390]
REQ-034778/A	
The coating technology used for the anti-reflective coating on the crystals must be electron beam deposition.
[bookmark: _Toc451191222]REQ-034779/A	
Metrology shall be performed by the Supplier and results shall be supplied to the CA giving values of measured parameters from YAG_cladded_slab.pdf excluding damage threshold (see RD-01).


[bookmark: _Toc107837666]Delivery requirements

REQ-034781/A	
The transportation to the final destination shall be conducted by the Supplier.
NOTE: The bid price will be considered by the CA as the final price, including transportation cost.
[bookmark: _Toc107837667]Safety Requirements

REQ-034780/A	
The Supplier shall supply a Declaration of Conformity (DoC) for each product type. The DoC shall declare compliance in part with EU Directive 2001/95/EC on general product safety and the other relevant EU/EC regulation.
NOTE: The compliance with these obligations will be demonstrated by the (EU) Declaration of conformity, other relevant documents and the CE marking if required by the relevant regulations.

[bookmark: _Toc107837668]Quality requirements
[bookmark: _Toc107837669]General quality requirements

REQ-034782/A	
The Supplier shall provide information on outgoing check of the Product. At least this information shall comprise a report about the execution of outgoing check and fulfilment of the technical requirements defined by the product RSD, and completeness of the product.
NOTE: Alternatively, the Supplier might provide the CA with the information detailed enough to prove meeting all requirements stipulated herein (e.g. catalogue/technical data sheets, product manuals or other similar documentation).
REQ-034783/A	
When delivering the Crystal Set, the Supplier shall provide verification reports outlining the results of all the tests executed on these Crystals to confirm specification conformity (see chapter 2).
NOTE: The content of the verification reports shall be agreed with the CA.
REQ-034784/A	
The Supplier shall establish and maintain a nonconformity control system compatible with ČSN EN ISO 9001 (equivalent to EN ISO 9001).

[bookmark: _Toc107837670]Acceptance

Acceptance will be carried out by the CA upon delivery and final verification of the Crystal Set at ELI Beamlines premises. The basis for acceptance will be verification reports (see REQ-034783/A) summarizing the overall verification results together with relevant documentation supporting the verification.

In case of successful acceptance phase, the CA will provide the Supplier signed acceptance protocol. In case of unsuccessful acceptance stage, the CA will provide the Supplier Nonconformity Report (NCR) and process in accordance with 
REQ-034784/A will be applied.

REQ-034785/A	
The Acceptance phase shall demonstrate the following:
· The Crystal Set has been successfully verified by the Supplier and the results of this process have been documented in an appropriate way through verification reports (see REQ-034783/A)
· All detected nonconformities have been solved following REQ-034784/A;
· The Crystal Set is free of fabrication errors and is ready for the intended operational use.
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