Request for Information  ----  HOMER-ETU Laser Optical Bench
1.0
Background:

The National Aeronautics and Space Administration is in the pre-formulation (pre-Phase A) stage of the Deformation, Ecosystem Structure, and Dynamics of Ice (DESDynI) LIDAR mission.  Within the DESDynI Mission the Goddard Space Flight Center (GSFC) will be responsible for a Light Detection and Ranging (LIDAR) Instrument based on a solid-state, Q-switched laser transmitter capable of short-pulse (10 nsec pulsewidth) operation.  The LIDAR is used to determine tree heights, above-ground bio-mass, and complex surface ice  by measuring the time-of-flight and pulse spreading of transmitted laser pulses that are subsequently reflected by the Earth’s surface.  The heart of DESDynI-Lidar laser transmitter is an optical bench which supports the laser cavity optics and is constructed from instrument-grade beryllium.
The purpose of this Request for information (RFI) is to obtain technical, schedule, and cost information for fabrication of the DESDynI-Lidar laser transmitter, beryllium optical bench.  This  bench, procured from a subsequent Request for Proposal (RFP), will be delivered to the GSFC and used to build at GSFC a complete laser transmitter assembly called the HOMER-ETU, for High Output Maximum Efficiency Resonator – Engineering Test Unit.  HOMER-ETU will be the pathfinder laser for test & evaluation during the formulation (Phase A) stage of the DESDynI-Lidar Mission development cycle. 
If the DESDynI LIDAR mission proceeds into Phase B, it is expected that the HOMER-ETU optical bench will continue to be a pathfinder that guides the procurement for the production of beryllium optical benches for as many as seven DESDynI-LIDAR flight-quality laser transmitters.  These benches will be “built-to-print” from NASA-drawings with mission assurance requirements appropriate for flight in the DESDynI-LIDAR Mission.
2.0
Laser Optical Bench Description and Requirements:
 

The core subsystem of the DESDynI LIDAR instrument, is the HOMER-ETU laser transmitter.  The core subsystem of HOMER-ETU is the laser optical bench.  Beryllium was chosen in a previous trade-off study as the optimum optical bench material based on its stiffness, low mass, and high thermal diffusivity.  An overall design concept for the HOMER-ETU Optical Bench is shown in Figure (1).  The optical bench is supported by flexure mounts from a central aluminum pedestal that contains the laser diode arrays, laser slab, and thus all the heat generating components of the laser.  The bench is composed of a flat upper plate or partial face sheet with side and central vertical ribs and deep, light-weighting pockets for stiffness.  Threaded inserts and clearance holes are use to attach laser optical components to the bench and a deep central pocket with no face sheet clears the laser diode assembly and its mounting pedestal.  Figure 1 is a solid-model of the bench, laser diode/slab pedestal, and the attachment flexures mounts.  These items will be provided as a drawing package attached to the RFP at the time the HOMER-ETU laser optical bench is procured.  For the purpose of responding to the ROMs requested in this RFI, a preliminary ProE model will be provided. Table 1 provides the overall requirements for the HOMER-ETU laser optical bench.
Figure 1  HOMER-ETU Laser Optical Bench.
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Table 1: HOMER-ETU Laser Optical Bench Requirements
	Requirement Title
	Requirement Description
	Comments

	Beryllium bench material
	Brush-Wellman I-220H
	Optical instrument grade Be

	Be billet material
	400 mm length by 80 mm height by 100 mm depth
	Approximate overall envelope dimensions

	Surface finish
	TBD
	

	Surface passivation
	TBD
	Tradeoff between chemical conversion coating and electro-plating with nickel.

	Threaded inserts
	Nitronic 60 helicoils
	Chosen for anti-galling feature

	Dye penetrant/X-ray/ultrasound inspection for flaws
	TBD minimum detectable flaw or inclusion sizes
	

	Dimensional Tolerances (holes and inserts)
	+/- 50 micrometer between adjacent holes/inserts
	

	Dimensional Tolerances (other than holes and inserts)
	+/- 200 micrometer
	

	Bench end deflection due to gravity relief
	< 10 micrometer
	Deflection with respect to the laser diode array/slab pedestal center point.

	Operate-in-specification  temperature & temperature range
	+30 deg. C +/- 1 deg. C
	

	Operate without damage
	0 deg. C to + 40 deg. C
	

	Storage thermal range
	-30 deg. C to + 60 deg. C
	

	Vacuum bakeout temperature
	+ 70 deg. C
	

	Operational Pressure
	1.5 atmosphere dry air
	Laser optical cavity is sealed for all ground testing and spaceflight simulation operations.


3.0 
RFI Responses:
Please submit RFI responses providing input to the government on contractor capabilities to address the following issues:
1. Contractor preference and resulting impact on cost and schedule in the tradeoff between detailed build-to-print drawings provided by NASA for the HOMER-ETU RFP vs. detailed design and geometrical tolerancing provided by the contractor working from NASA assembly drawings and detailed sketches or preliminary drawings.

2. Description of fabrication processes that would be employed by the contractor to obtain near net shape and final machining for the laser optical bench.

3. Description of manufacturing steps that prevent stress accumulation in the outer surface of the bench and around holes and inserts.
4. Description of threaded inserts and insert installation procedures that minimize the transfer of component mounting and thermal-induced stress into the beryllium and prevent crack initiation and propagation.
5. Description of preferred surface passivation or plating techniques to prevent moisture absorption and control contamination appropriate to a laser optical cavity that is assembled in a Class 100 clean room environment and then sealed in an hermetic enclosure at 1.5 atmosphere of dry air.
6. Specification for lapping Be material and the resultant surface quality around mounting pads, inserts, and holes. 

7. Process for providing a smooth surface and verifying no voids present in the Be material final product.

8. Identification of any areas or manufacturing steps where significant schedule and/or cost savings may be realized or additional attention and/or cost is required.  In identifying these areas or steps, the contractor may assume company/industry standards in lieu of Goddard standard practices and is requested to provide a ROM cost impact or cost savings.
9. Outline of contractor internal, quality control practices proposed as applicable to the HOMER-ETU laser optical bench.
10. Summary of contractor-suggested meetings and reviews for production of a HOMER-ETU laser optical bench.

11. ROM Firm Fixed Price estimate for the billet of beryllium alloy I-220H

12. ROM Firm Fixed Price estimate for a delivered HOMER-ETU laser optical bench

13. Delivery schedule for production of a HOMER-ETU laser optical bench.

14. Summary of prior contractor experience in the fabrication of beryllium laser optical benches, optical benches, and/or aerospace optical instruments.
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