Technical specification of Call for proposals for Design, develop, and implement a laser pulse compression unit (LCPU) for studying various proton acceleration schemes  #SZTE/2020/PSZ10781

University of Szeged is launching a call for proposal for design, develop and implement a laser pulse compression unit (LPCU). University of Szeged is a distinguished user of ELI-ALPS, Szeged, to study and develop a laser based neutron source. As part of the project, the existing bandwidth (duration) of the laser pulses of the Sylos Experimental Alignment Laser (SEAL) of ELI-ALPS needs to be broadened and hence shortened. The LCPU will be installed and run at ELI-ALPS, Szeged, Hungary, as part of the user (laser neutron source) beamline run by University of Szeged.

I. Research task
Design, develop, implement, and install a LPCU which shall shorten the pulse duration of the 10 Hz SEAL laser from its current 12 fs pulse duration to 7 fs (or shorter), keeping the peak power at least at the level as before the LCPU.

II. Technical specifications and scoring

For the pulse parameters of the SEAL laser see point VI. below.

Scored parameters:
	
	Specification
	Weight

	II.1 
	Output (compressed) pulse duration: maximum: 7 fs, Mfv: 5 fs
	15

	II.2
	Best effort - output (compressed) pulse duration: 
maximum: 6 fs, Mfv: 4 fs
	5

	II.3
	Peak power of the outcoming pulses compared to the input onces*:
minimum 80% Mfv: 110%
	10

	II.4
	Best effort – Peak power of the outcoming pulses compared to the input onces* 
minimum 90% Mfv: 150%
	5

	II.5
	Duration of the project (starting from contracting):
Maximum: 15 months
Mfv: 10 months
	5

	II.6
	Net total cost
	60



MfV: Most favourable value. Better specifications than MfV would not be scored higher than that of the Mfv value.
Best effort values: upon implementation reasonable efforts shall be devoted and reported to achieve the offered best effort values. In the lack of such efforts and documentation, up to 5%-5% of the total R&D cost would be withheld. The best effort values (II.2 and II.4) shall exceed the offered normal values (II.1 and II.3, respectively) by at least 15 %.
*: the (best effort) peak power shall be calculated as follows: for the incoming beam take the energy from the core part of the incoming laser beam, as the losses in the neighboring diffraction rings are to be minimized by the Requesting Party with the use of a deformable mirror. The pulse duration of the incoming beam is the measured shortest pulse duration of the incoming pulse, not the one what the Bidder may use (stretching arbitrarily etc.). The outcoming beam energy and duration are to be measured at the output of the chirped mirror pulse compressor. The peak power for both cases is determined as the ratio of the measured energy and the pulse duration.

Calculation method:
· For II.1-II.5: in direct proportion to the most favourable value, corrected by extreme value. For parameters that reach or exceed the best value, maximum points shall be given.

Equations:
II.1, II.2,II.5
Pscored=(VALUEOffered-VALUEMax)/(VALUEMfv-VALUEMax)*WEIGHT

II.3, II.4
Pscored=(VALUEOffered-VALUEMin)/(VALUEMfv-VALUEMin)*WEIGHT

· For II.6: in inverse proportion to the lowest offer as best value

Equation:
Pscored=VALUEOfferedBest/VALUEOffered*WEIGHT

Total score: the sum of the particular scores, rounded to 2 digits.


Boundary conditions and requirements

II. 7 Output energy stability: shall be not worse than 0.4% compared to the energy stability of the laser (<1%).
II.8 The length of the system shall be as short as possible, but shall not exceed 25m.
II.9 The system shall include:
· hollow core fiber with the necessary length and core diameter (up to the bidder);
· necessary vacuum tube with support;
· vacuum parts (gauges, valves, vacuum handling units, etc., excluding vacuum pump, cooling liquid (if any), necessary amount of noble or inert gas);
· incoupling / outcoupling optics to and from the HCF;
· specification for the necessary vacuum pump (end vacuum, capacity)
· set and assembly of chirped mirrors

III. Project proposal
Please, prepare one project proposal for a LPCU meeting the specifications and requirements listed in point II. The proposal shall be reasonably succinct, but shall not be longer than 30 pages. The proposal and tables, figures, and equations, etc. contained in it shall be legible (at least times roman 10 or similar).  It shall contain the state of the art of the given field, a brief description of the scientific problem or technical bottleneck, and a short description of the planned research activity, and literature / references, as well as the scientific and / or engineering experience and / or activity of the bidder. The technical proposal shall be written in sufficient detail so that the feasibility of the technical specifications detailed in chapter II. can be established by an expert body. The proposal is expected to provide a feasible research strategy / plan. More detailed solutions and know-hows are expected to be detailed by the winner in the frame of the TDR (DL2). 
The Requesting Party has defined some key deliverables and documents which must be definitely included in the research plan. The proposal should include the technical specifications and / or operational parameters of the deliverables (DL). It shall contain the scheduling and specifications of preparation of the components as well as the preliminary list of accessories for control-command and diagnostics. In addition, please define further milestones and / or deliverables, which could be served as quarter year monitoring points of the project. Please define the suggested date of delivery or milestone for each cases.

DL.1: Preliminary studies (if any; please specify); (max 5%).
DL.2: Technical Design Report (template is provided); (10%).
DL.3: Pilot experiment or demonstration at the Bidder’s site; (max 15%).
DL.4: Delivery to Szeged (min: 20%; max 40%)
DL.5: Installation (min: 20%, max 30%) up to the scored values (II.1 and II.3)
DL.6: Demonstration of the best effort values (II.2 and II.4) (10%) 
DL.7: Training and full documentation (10%)

III. Execution of the R&D project
The R&D work of the task shall be executed on the premises of the contracted party at no additional cost. The R&D work shall be regarded as a joint research activity between the contracted party and University of Szeged, including any form of scientific communication (presentations, papers, etc.). The contracted party shall notify University of Szeged about the start and foreseeable duration of major experimental campaigns related to the R&D work contract and shall be committed to providing access, supervision and training for University of Szeged scientific personnel on the premises during these campaigns.

IV. Bidder’s proposal shall contain the followings
· The content of the proposal according to point II.
· Please declare that you have sufficient human capacity in case of performing multiple tasks as well.
· Please note that the total expenses of the R&D work shall cover all the costs for the necessary theoretical and experimental works, of all intermediate pilot set-ups, of the final version, of the device control and command system, of the shipment and on-site installation, the rights of use (including IP rights – see point below) as well as person power, labor spaces, service expenses, etc.
· Please also count with spare parts for the most critical ones of the system. Please provide a list of them.
· Please provide the necessary diagnostics for the acceptance tests. Please note that the University may provide measurement equipment, too.
· The cost of one year of on-site service and warranty.
· Please make sure that the proposal is signed by the authorized representative of your establishment.

V. Intellectual Property
The details relating to the IP shall be specified in the R&D contract between the Requesting Party and the bidder.

VI. Parameters of the SEAL laser

	Energy
>40mJ, 0.9% rms over 19 hours
[image: ]
	Spectrum
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Note, that the at least 15% of the laser energy are lost from the laser to the entrance of the LPCU unit due to various diagnostics and beam transport. The exact value are to be determined at the time of contracting.


Pulse duration
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Pointing stability:
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	Ponting x direction (RMS): 2.5 µrad
Ponting y direction(RMS): 1.2 µrad





Near field
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After warm up time (left) and 10 h operation (right)
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