	Date
	Reference

	5-2-2026
	PCM2025-10030RfP



[bookmark: _Toc529539906][bookmark: _Toc175292197][bookmark: _Toc313377710][bookmark: _Toc357413608][bookmark: _Toc427823889][bookmark: _Toc465845897][bookmark: _Toc299624362][bookmark: _Toc427823890][bookmark: _Toc465845898]ANNEX 6 MINIMUM REQUIREMENTS “Multi-wavelength  Optical Frequency System”

[bookmark: _Toc299624363][bookmark: _Toc427823892][bookmark: _Toc465845899]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.
[bookmark: _Toc218593277][bookmark: _Toc465845900][bookmark: _Toc14437636]6.2 General:
	[bookmark: _Hlk262718821]Nr
	
	M/W
	Yes/No
	Comments

	6.2.1 
	24 months warranty on hardware and software starting after successful Site Acceptance Test.
	M
	
	

	6.2.2
	Response on technical problems and sales requests within 2 working days.
	M
	
	

	6.2.3
	A technical solution to software/hardware problems is proposed within 15 working days from first request
	M
	
	

	6.2.4
	Documentation should include test reports, operation and maintenance manuals written in English. All documents will be delivered in digital and printed form.
	M
	
	

	6.2.5
	Power supply is according to European mainland Standards.
Mains power supply is 230Vac PH-N and/or 400Vac Ph-Ph / 50hz.
	M
	
	

	6.2.6
	Delivery and installation (including Site Acceptance Test) within 10 months from final award date.
	M
	
	

	[bookmark: _Hlk12863236]6.2.7
	Installation and basic training on use of the system.
	M
	
	

	6.2.8
	10 years warranty on delivery of spare parts. Including but not limited to laser diodes, photodiodes, nonlinear fiber/photonic crystal fiber, fiber amplifier components and pump diodes.
	M
	
	

	6.2.9
	Delivery of system less than 10 months from final award date (including Site Acceptance Test).
	W13
	Not applicable
	
See Annex 7


[bookmark: _Toc14437638][bookmark: _Toc218593279][bookmark: _Toc299624366][bookmark: _Toc427823896]6.3 System foodprint and peripherals:
	Nr
	
	M / W
	Yes/No
	Comments

	6.3.1
	The frequency comb system (excluding the laser heads of the two CW lasers specified in 6.6 and 6.7) is fully mounted in standard 19” racks and does not require additional space on optical tables at the user facility.
	M
	
	

	6.3.2
	The placement of the frequency comb system and CW laser heads specified in 6.6 and 6.7 must allow for a distance of ≥ 20m between the frequency comb system and the optical table where the CW laser light is used in the experiment. (i.e. either the laser heads are included inside the rack-mounted system and the stabilized light is transported over optical fiber, or the laser heads are located at the experiment and optically linked to the frequency comb via fiber).
	M
	
	

	6.3.3
	The rack-mounted part of the system comprises no more than 3 standard-height (42 rack units) 19” rack towers.
	M
	
	

	6.3.4
	When not mounted inside a 19”rack, the laser heads for the CW lasers specified in 6.6 and 6.7 should not take up more than 1m2 of total surface area on a standard optical table.
	M
	
	

	6.3.5
	In case the system uses cooling water for temperature management, a chiller shall be included which can be connected to the building’s cooling water.
	M
	
	

	6.3.6
	Uninterruptible Power Supply (UPS) to protect all sensitive components during a 30 minutes power outage. UPS capacity should be specified.
	W2
	Not applicable
	
See Annex 7

	6.3.7
	Extra points for fewer rack towers needed.
	W3
	Not applicable
	See Annex 7


[bookmark: _Toc14437639][bookmark: _Toc218593280]6.4 Software and computer hardware:
	Nr
	
	M / W
	Yes/No
	Comments

	6.4.1
	Latest control software with free upgrades for 5 years.
	M
	
	


	6.4.2
	Continuous data logging of all interface-connected hardware.
	M
	
	

	6.4.3
	Remote control possibility for users within local access network (LAN).
	M
	
	

	6.4.4
	Remote support from manufacturer via teamviewer or similar.
	M
	
	

	6.4.5
	API for user-programmable external control and communication.
	M
	
	


[bookmark: _Toc14437640]
[bookmark: _Toc218593281]6.5 Optical Frequency Comb:
	Nr
	
	M / W
	Yes/No
	Comments

	6.5.1.
	Stabilization of comb oscillator to stable optical frequency reference at 1542nm (< 2mW available on site from Menlo Systems ORS-Mini) achieving a fractional frequency stability (Modified Allan deviation at 1s of integration) better than 10-16
	M
	
	

	6.5.2
	Referencing of frequency comb lines to an external 10 MHz RF clock reference (both a Pendulum Instruments GPS-88/GPS-89 Frequency Standard, and a Safran Low-jitter White Rabbit Switch are available on site).
	M
	

	



	6.5.3
	Robust comb locking system that allows for continuous, uninterrupted operation for periods of at least several weeks in a laboratory environment.
	M
	

	


	6.5.4
	Inclusion of a solution for long-term drift compensation of the 1542nm optical reference laser, using the user-provided 10MHz external RF reference.
	M
	
	


	6.5.5
	Fiber phase noise cancellation on fiber link between optical reference and optical frequency comb. (100 meters fiber length).
	W1
	
Not applicable
	
See Annex 7


[bookmark: _Toc14437641]





6.6 CW laser: 421nm:
	Nr
	
	M / W
	Yes/No
	Comments

	6.6.1
	Inclusion of a CW laser producing 421nm laser light for coherent Rydberg excitation.
	M
	


	



	6.6.2
	Coarse wavelength tunability > ± 1 nm around a central wavelength of 421 nm.
	M
	
	

	6.6.3
	Polarization-maintaining optical fiber output power of ≥100 mW with a power stability within ±1% and polarization extinction ratio of >20dB.
	M
	
	

	6.6.4
	Capability of phase-locking to the frequency comb, achieving a long-term fractional frequency stability ≤ 5x10-14 (Modified Allan deviation at 1s of integration).
	M
	
	

	6.6.5
	Laser frequency noise for the locked laser should be below < 100Hz2/Hz in the spectral range from 105 – 107 Hz.
	M
	
	

	6.6.6
	In case the laser system involves injection-locked amplifier diodes, these should be operated within the limits specified by the component manufacturer and maintain stable continuous injection locking for ≥48 hours in a laboratory environment.
	M
	
	

	6.6.7
	Extra points are awarded for improved specifications for power availability (6.6.3) and fast frequency noise (6.6.5).
	W6
	
Not applicable
	
See Annex 7


[bookmark: _Toc14437642]

6.7 CW laser: 1013nm:
	Nr
	
	M / W
	Yes/No
	Comments

	6.7.1
	Inclusion of a CW laser producing 1013nm laser light for coherent Rydberg excitation.
	M
	


	



	6.7.2
	Coarse wavelength tunability > ± 2 nm around a central wavelength of 1013 nm.
	M
	
	

	6.7.3
	Polarization-maintaining optical fiber output power of ≥10 W with a power stability within ±1% and polarization extinction ratio of >20dB.
	M
	
	

	6.7.4
	Capability of phase-locking to the frequency comb, achieving a long-term fractional frequency stability ≤ 5x10-14  (Modified Allan deviation at 1s of integration).
	M
	
	

	6.7.5
	Fast laser frequency noise for the locked laser should be below < 100Hz2/Hz in the spectral range from 105 – 107 Hz.
	M
	
	

	6.7.6
	In case the laser system involves injection-locked amplifier diodes, these should be operated within the limits specified by the component manufacturer and maintain stable continuous injection locking for ≥48 hours in a laboratory environment.
	M
	
	

	6.7.7
	Extra points are awarded for improved specifications for power availability (6.7.3) and fast frequency noise (6.7.5).
	W7
	Not applicable
	
See Annex 7




6.8 Target laser locking
	Nr
	
	M / W
	Yes/No 
	Comments

	6.8.1
	One or multiple wavelength extension(s) of the comb oscillator to provide beatnote detection for all the lasers specified in table 1.4B.
	M
	


	



	6.8.2
	Possibility for future addition of extension to at least two other, to be determined, wavelengths in the 700-1700nm range, achieving the same performance as specified in 6.8.7.
	M
	
	

	6.8.3
	Extra points for deeper extension of this wavelength range into the visible wavelengths.
	W5
	Not applicable
	
See Annex 7

	6.8.4
	The exchange/extension to other laser wavelengths is to be done at the user site, allowing to return to operational conditions on at least the unchanged target wavelengths with a maximum downtime of two working days.
	M
	
	

	6.8.5
	Single-mode polarization maintaining fiber-coupled inputs each requiring ≤ 1mW for balanced beat note detection at each of the target wavelengths specified.
	M
	
	

	6.8.6
	Inclusion of high bandwidth (≥20 MHz) feedback electronics enabling a phase lock for each CW laser specified in 1.4B.
	M
	
	

	6.8.7
	Phase locking of all CW lasers specified in Table 1.4B should be possible with a ≤ 5x10-14 fractional frequency stability.
	M
	
	

	6.8.8
	Extra points for a better fractional frequency stability than 5x10-14
	W4
	Not applicable
	See Annex 7

	6.8.9
	Extra points for direct availability of a beatnote detection at 421nm instead of 842nm.
	W8
	Not applicable
	See Annex 7

	6.8.10
	Extra points for direct availability of a beatnote detection at 626nm instead of 1050nm and 1550nm.
	W9
	Not applicable
	See Annex 7

	6.8.11
	Extra points are awarded for covering the wavelength requirements with the minimal amount of extension modules.
	W10
	Not applicable
	See Annex 7




6.9 Optical wavelength meter:
	Nr
	
	M / W
	Yes/No
	Comments

	6.9.1
	Inclusion of optical wavemeter with the ability to monitor 8 laser wavelengths in the 420 – 1050 nm wavelength range.
	M
	


	



	6.9.2
	Minimum resolution of the wavelength measurement is 1 MHz.
	M
	
	

	6.9.3
	Minimum accuracy of either* ≤30MHz or ≤ 1/4*frep (with frep the repetition rate of the frequency comb) for all target wavelengths requested in this document.
*whichever results in the smaller number
	M
	
	

	6.9.4
	Integration of wavemeter components into the system in a way that prevents damage due to temperature and humidity fluctuation.
	M
	
	




 6.10 Site Acceptance Test (SAT):
	Nr
	
	M / W
	Yes/No
	Comments

	6.10.1
	All agreed upon components must be installed and mounted.
	M
	


	



	6.10.2
	Demonstration of all installed safety interfaces.
	M
	
	

	6.10.3
	Demonstration and full instruction on the installed software package. 
	M
	
	

	6.10.4
	Demonstration of the frequency stability from the in-loop beatnote signal of the frequency comb system when stabilized on the optical reference system available on site (Menlo Systems ORS-Mini).
	M
	
	

	6.10.5
	Demonstration of a successful phase lock with at least 3 of the CW lasers in Table 1.4B, achieving the required phase noise as shown by the in-loop beatnote spectrum and a clear path towards locking the other available CW lasers.
	M
	
	

	6.10.6
	Demonstration and training for the procedure of changing to a new target wavelength, such that the user is able to implement that change.
	W11
	
Not applicable
	
See Annex 7



