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This Annex 6 describe the specific requirements. A list has been attached with regard to the laid down mandatory requirements in which Tenderers must confirm that Tenderers unconditionally meet the specific mandatory requirements.

Note: The Technical Specification mentioned in this Annex 6  may be amended by the Contracting Authority, as referred to in paragraph 3.6 of the Request for Proposal. Tenderers will be informed of any amendments to the Technical Specification by means of the Memorandum of Information. After the final Memorandum of Information is published, the Request for Proposal including any amendments as they stand at that moment become the final version.

The tenderer must agree and comply with this final version by answer the question with “Yes” in this Annex 6 MINIMUM REQUIREMENTS of the Request for Proposal that it complies with the relevant requirements with comments of applicable, whereby the tenderer declares to fulfil this award requirement completely. Tenderer must add the fully completed Annex 6 MINIMUM REQUIREMENTS of the Request for Proposal to its Proposal and Upload this Annex 6 in TenderNed.
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[bookmark: _Toc174527767][bookmark: _Toc233916372]6.2 General:
	Nr.
	


	M / W
	
  Yes/No
	
                   Comments

	6.2.1
	Delivery and installation within 9 months from the order date.
	M
	
	

	6.2.2
	Power supply is according to European mainland Standards.
Mains power supply is 230Vac PH-N and 400Vac Ph-Ph / 50 Hz.
	M
	
	

	6.2.3 
	Documentation should include test reports, operation and maintenance manuals written in English. Electrical drawings shall comply with IEC standards.  All documents will be delivered in digital and printed form.
	M
	
	

	6.2.4
	Training for process and maintenance tasks shall be supplied or made available, insofar as such tasks are to be performed by the buyer.
	M
	
	

	6.2.5
	12 months warranty on hardware and software starting after successful site acceptance test.
	M
	
	

	6.2.6
	Expected response times: 3 workdays technical response by mail / call, onsite service within 10 workdays if remote diagnosis shows an onsite visit is required, part shipment within 2 weeks for standard/stock spare parts; for other parts the supplier shall state expected lead times.
	M
	
	

	6.2.7
	Delivery time shorter than required in 6.2.1.
	W1
	
	

	6.2.8
	Warranty period longer than required in 6.2.5, under the same conditions.
	W2
	
	


[bookmark: 6.3____Software_and_computer_hardware:]

[bookmark: _Toc174527769][bookmark: _Toc233916373]6.3 System footprint and positioning:
	
Nr

	
	M / W
	
Yes/No
	
Comments

	6.3.1
	Laser system and OPA(s) fit within an area of [900 x 1200 mm] on an optical table of [1800 x 1200 mm]. All outputs can reach the lasers from the edge of the table and power supplies and chillers are placed off table.
	M
	
	



[bookmark: _Toc174527770][bookmark: _Toc233916374]6.4 Software and computer hardware:
	Nr.
	


	M / W
	
Yes/No
	
Comments

	6.4.1
	HMI/GUI software runs on version 11 or newer of MS-Windows or similar and it is compatible with updates.
	M
	
	

	6.4.2
	The system shall be delivered with the latest version of the control software. The supplier shall provide free software updates (bug fixes, security patches, and compatibility with supported operating systems) for at least 5 years.
	M
	
	

	6.4.3
	Documented remote-control interface (e.g. Python library, DLL or TCP/IP), giving access to all functions in 6.5-6.6. This includes at least wavelength, repetition rate, shutter and output attenuation where offered.
	M
	
	

	6.4.4
	Continuous logging of laser and OPA status parameters (output power, temperatures, error messages).
	M
	
	

	6.4.5
	Remote monitoring of laser and OPA status (output power, temperatures, error messages) possible over the TU/e network.
	M
	
	

	6.4.6
	Remote support from manufacturers via TeamViewer or another remove-access method, active only after explicit permission of the user on site.
	M
	
	




6.5 Femtosecond laser source:
	Nr.
	


	M / W
	
Yes/No
	
Comments

	6.5.1
	Pulse duration ≤ 100 fs (FWHM) of the output used for THz generation/detection.
	M
	
	

	6.5.2
	Pulse energy of the fundamental ≥ 1 mJ at one or more repetition rates ≤ 25 kHz.
	M
	
	

	6.5.3
	Pre- and post-pulse contrast ≥ [100:1] (energy ratio, laser output). Supplier to state actual pre-/post-pulse contrast and pulse picker contrast (main pulse vs. suppressed pulses, adjacent and non-adjacent), incl. measurement method.
	M
	
	

	6.5.4
	Repetition rate operatable in software over at least 5-50 kHz. Reduction to ≤ 1 kHz via an integrated, software-controlled pulse picker via the interface of 6.4.3.
	M
	
	

	6.5.5
	The system provides at least one output suitable for THz generation and detection. Central wavelengths of 800nm and 1030nm are accepted with pulse energy ≥ 100 µJ simultaneously with the OPA meeting 6.6 at least at 25 kHz. Tenderer substantiates a differently offered central wavelength with peer-reviewed references or measurement data. 
	M
	
	

	6.5.6
	Output beam diameter (1/e²) of fundamental and OPA outputs ≤ 8 mm. 
	M
	
	

	6.5.7
	Beam quality M² < 1.3.
	M
	
	

	6.5.8
	Linear polarization extinction ratio > [100:1].
	M
	
	

	6.5.9
	Beam pointing stability < 25 µrad/°C.
	M
	
	

	6.5.10
	Average power stability < 0.5 % RMS over 8 h after warm-up.
	M
	
	

	6.5.11
	Average pulse-to-pulse stability < 0.5 % RMS over 8 h after warm-up.
	M
	
	

	6.5.12
	TTL trigger output synchronized to the laser pulses, jitter < 10 ns, for lock-in and chopper synchronization. 
	M
	
	

	6.5.13
	Warm-up from standby to full specification within 60 min.
	M
	
	

	6.5.14
	Repetition rate selectable in software also at 50-200 kHz. 
	W3
	
	

	6.5.15
	Highest repetition rate at which the OPA still delivers ≥ 25 µJ at every wavelength within a contiguous 30 nm window, chosen by the tenderer, over [200-400] nm. Tenderer states the window.
	W4
	
	

	6.5.16
	Highest repetition rate at which the OPA still delivers ≥ 1.8 µJ at every wavelength within a contiguous 30 nm window, chosen by the tenderer, over [400-800] nm. Tenderer states the window.
	W5
	
	

	6.5.17
	Highest repetition rate at which the OPA still delivers ≥ 1.5 µJ at every wavelength within a contiguous 30 nm window, chosen by the tenderer, over [800-1030] nm. Tenderer states the window. 
	W6
	
	

	6.5.18
	Software-controlled attenuation of the output, range ≥ [100:1] accessible via the interface of 6.4.3.
	W7
	
	

	6.5.19
	Additional TTL trigger output at a subharmonic of the repetition rate.
	W8
	
	










6.6 Optical parametric amplifier:
	 Nr.
	


	
M/W / W
	
Yes/No
	
               Comments 

	6.6.1
	Motorized, computer-controlled OPA with tuning over [300-900] nm.
	   M
	
	

	6.6.2
	Wavelength set-point accuracy ≤ ±2 % of the set wavelength and reproducibility ≤ ± 1% after tuning away and back, per output range. Minimum tuning step ≤ 2 nm. Supplier to state actual set-point accuracy, reproducibility and minimum tuning step per output range.
	   M
	
	

	6.6.3
	Supplier to state typical tuning time within a module and when switching between modules. 
	   W9
	
	

	6.6.4
	Pulse energy ≥ 5 µJ over [650-900] nm, at a repetition rate of at least 25 kHz.
	   M
	
	

	6.6.5
	Pulse duration ≤ 150 fs in [650-900] nm range.
	   M
	
	

	6.6.6
	Output energy stability < 1 % RMS over 8 h measured in [650-900] nm range.
	   M
	
	

	6.6.7
	Pulse-to-pulse energy stability of the OPA output < 1 % RMS in the [650-900] nm range at least at 25 kHz. 
	   M
	
	

	6.6.8
	All OPA outputs are linearly polarized. Supplier to state polarization orientation and extinction ratio per output wavelength range.
	   M
	
	

	6.6.9
	Output diameter (1/e²) ≤ 8 mm.
	   M
	
	

	6.6.10
	Tenderer states the optical delay between OPA input and OPA output.
	   M
	
	

	6.6.11
	The entire tuning range of 6.6.1 is accessible fully automated, without manual exchange of optics or modules.
	   W10
	
	

	6.6.12
	Tenderer supplies tuning curves (pulse energy, spectral bandwidth, pulse duration vs. wavelength). These values are contractual.
	   M
	
	

	6.6.13
	Variations of beam pointing, beam position, beam diameter, and optical path length over the tuning range, and the number and arrangement of output ports. Tenderer provides data.
	   W11
	
	

	6.6.14
	Relative timing drift (Optical path length) between the OPA output and OPA input over 1 h after warm-up. Tenderer provides measured data. Lower is valued higher.
	   W12
	
	

	6.6.15
	Software-controlled attenuation of the OPA output, range ≥ [100:1] accessible via the interface of 6.4.3.
	   W13
	
	




6.7 Options and Upgrade path:
	
Nr

	
	M / W
	
Yes/No
	
Comments

	6.7.1
	Harmonic generator (SHG/THG) output of the fundamental is included in the offer.
	   W14
	
	

	6.7.2
	Upgrade path of the offered system (e.g. second OPA, pulse compression, higher power): feasibility, retrofit on site, indicative costs.
	   W15
	
	




6.8 Integration and safety:
	
Nr

	
	M / W
	
Yes/No
	
Comments

	6.8.1
	System complies with EN 60825-1 and carries CE marking.
	M
	
	

	6.8.2
	Interlock input is compatible with the lab safety interlock. Software- and hardware-controllable safety shutter.
	M
	
	

	6.8.3
	Closed-loop chiller included. Tenderer states heat load and utility requirements.
	M
	
	

	6.8.4
	Full specifications at ambient [21 ± 1] °C and RH [30-60] %.
	M
	
	

	6.8.5
	Daily start-up from standby via software, without realignment.
	M
	
	



