Statement of Work

Redundant Spacings Calibration (RSC) Simulation
Background
The Spacecraft Research and Design Center (SRDC), Department of Mechanical and Aerospace Engineering (MAE), at the Naval Postgraduate School, Monterey, CA consists of five state-of-the art laboratories:
· FLTSATCOM Laboratory 
· Smart Structure and Attitude Control Laboratory  
· Spacecraft Design Center  
· NPS-AFRL Optical Relay Mirror Spacecraft Laboratory  
· Adaptive Optics Beam Control Laboratory
These laboratories are used for instruction and research in space system engineering and space operations curricula. The emphasis has been on providing students with hands-on experience in the design, analysis, and testing of space systems and systems and to provide students facilities for experimental research.
The emphasis in the research areas is on acquisition, tracking and pointing of flexible spacecraft with optical payloads; active vibration control, isolation, and suppression using smart structures; adaptive optics, beam control; space system design, and computer aided design tools. These laboratories have been used in joint projects with Naval Satellite Operational Center, NRL, AFRL, ONR, Lockheed Martin, and Boeing.
Redundant Spacings Calibration (RSC) is a state-of-the-art optical technique which is applicable to imaging spacecraft, ground telescopes, laser communication, and high energy laser weapons. Specifically, RSC is useful for determining the wavefront characteristics of light, a necessary ability for adaptive optics systems to control the focus and intensity of light beams and other directed energy applications. This contract will identify the capabilities and limitations of the RSC wavefront sensing techniques for applications of RSC to various DoD missions to improve the current capabilities.
The High Energy Laser (HEL) Beam Control Testbed is used to develop beam control technologies applicable to the unique requirements of high energy laser applications.  This area of research includes optical jitter control; wavefront sensing and wavefront correction techniques; mirror alignment and mirror surface shape control; and acquisition, tracking, and pointing using both adaptive control and robust control techniques.
Scope: Contractor shall provide professional research support to the Naval Postgraduate School (NPS) including simulation results of the RSC wavefront sensor, RSC simulation software, and reports as detailed below.

Tasks:


1. Currently the RSC theory and software is based on the presumption of monochromatic (single wavelength) illumination of the object / scene being viewed. This presumption must be removed and the theory expanded (“generalized”) to enable accurate determination of the optical wavefront phase with broad spectrum, polychromatic (many wavelengths) illumination of the object / scene being viewed. Modeling of interferometric polychromatic imaging is well known in established optical theory, however adapting the RSC theory to enable the determination of atmospheric and/or segmented mirror induced optical aberrations (phase functions) under polychromatic illumination of the object is a very significant challenge.  This task is to extend the RSC theory to segmented mirrors, and more specifically, to the segmented mirror equipment now at NPS. Once this theoretical development is achieved, the newly expanded theory is to be implemented in software for practical testing.

The contractor shall provide research to extend the current RSC theory and software to provide phase retrieval from broadband light sources that include many different wavelengths, e.g., white light. The software development shall be tailored as needed to the specific segmented mirror equipment in use at NPS. 

2. The RSC theory has specific requirements regarding the design of the optical aperture masks to be used in the wavefront sensor.  These are dilute aperture masks and the sub-aperture positioning and aperture size are variables within the aperture design process. Contractor shall identify one or more suitable aperture masks, and proceed to develop an optimum aperture mask design. The aperture mask must be suitable for measuring the optical distortions due to atmospheric phase aberrations occurring at the pupil within the NPS High Energy Laser (HEL) testbed. The contractor shall also develop the RSC software for phase calculations using broad spectrum (white) light sources, specifically for the HEL testbed.

Deliverables:    

1. For both tasks 1 and 2, the contractor shall provide a combined written progress report on a monthly basis. The first progress report shall be due one month after contract award. Contractor shall submit a minimum two interim reports.  The interim reports shall inform the Government, and enable oversight and insight into the contractor’s methods and direction of past and future efforts, and to document recent progress within the tasks. If software development has been conducted during the reporting timeframe, then the latest version of the developed software code and/or a discussion of the software design efforts including methodology, progress, and results shall be included.  Approximately one month after the last interim report, the combined comprehensive final report shall be submitted by the contractor.

2. For Task 1 and Task 2, the contractor shall provide a combined comprehensive final report detailing the conducted research and all results, to include the aperture mask design(s).  A discussion of the aperture mask search procedure and the final selection of the aperture masks shall be included. The contractor shall also submit the required software components for Task 1 and Task 2 in conjunction with the final report.  Software shall include RSC simulation software applicable to the equipment currently in use at NPS. All reports, software, and aperture design data shall be submitted electronically to NPS GTPOC. 

Travel:  Travel is not included in the contract.  

Place of Performance:	At contractor site.

Government Furnished Property:    None.

Period of Performance:	Starting date is 15 May 2010
				Ending date is 31 Dec 2010

Government Technical POC:
		Prof. Brij Agrawal
		Naval Postgraduate School
		MAE Department 
		699 Dyer Road
		Monterey, CA 93943
                          831-656-3338

Government Acceptance of Deliverable(s): 
		Prof. Brij Agrawal
		Naval Postgraduate School
		MAE Department 
		699 Dyer Road
		Monterey, CA 93943
                          831-656-3338

NPS Contract Administrator:             	
		Teri Jay
    		Research Office
                          Naval Postgraduate School
                          699 Dyer Road
                          Monterey, CA 93493
                          831 656-1044 Voice
                          831 656-2038  Fax
                          contracts@nps.edu

Classification:     Unclassified


WAWF
[bookmark: PD000007]SUP 5252.232-9402  INVOICING AND PAYMENT (WAWF) INSTRUCTIONS (April 2008)
	
(a) Invoices for goods received or services rendered under this contract shall be submitted electronically through Wide Area Work Flow -- Receipt and Acceptance (WAWF):

		(1) The vendor shall have their cage code activated by calling 866-618-5988.  Once activated, the vendor shall self-register at the web site https://wawf.eb.mil.  Vendor training is available on the Internet at http://www.wawftraining.com.  Additional support can be obtained by calling the NAVY WAWF Assistance Line:  1-866-618-5988.

		(2) WAWF Vendor “Quick Reference” Guides are located at the following web site: http://www.acquisition.navy.mil/navyaos/content/view/full/3521.

		(3) Select the invoice type within WAWF as specified below.  Back up documentation (such as timesheets, receiving reports etc.) can be included and attached to the invoice in WAWF.  Attachments created in any Microsoft Office product are attachable to the invoice in WAWF. Total limit for each file is not to exceed 2MB. Multiple attachments are allowed.
	
(b) The following information, regarding invoice routing DODAAC’s, must be entered for completion of the invoice in WAWF:

	
	Routing Table

	WAWF Invoice Type
	2 – in – 1

	Contract Number 
	

	Delivery Order Number
	

	Issuing Office DODAAC
	N00244

	Admin Office DODAAC
	N00244

	Inspector DODAAC (usually only used when Inspector & Acceptor are different people)
	N62271.91

	Ship To DoDAAC (for Combo),
Service Acceptor DODAAC (for 2 in 1),Service Approver DODAAC (Cost Voucher)
	N62271.91

	Acceptance At Other
	

	Local Processing Office (Certifier)
	N62271.91

	DCAA Office DODAAC (Used on Cost Voucher’s only)
	

	Paying Office DODAAC
	N68732

	Acceptor/COR Email Address
	contracts@nps.edu



(c) Contractors approved by DCAA for direct billing will not process vouchers through DCAA, but may submit directly to DFAS. Vendors MUST still provide a copy of the invoice and any applicable documentation that supports payment to the Acceptor/Contracting Officer's Representative (COR) if applicable. Additionally, a copy of the invoice(s) and attachment(s) at time of submission in WAWF must also be provided to each point of contact identified in section (d) of this clause by email. If the invoice and/or receiving report are delivered in the email as an attachment it must be provided as a .PDF, Microsoft Office product or other mutually agreed upon form between the Contracting Officer and vendor. 
	
(d) For each invoice / cost voucher submitted for payment, the contractor shall include the following email addresses for the WAWF automated invoice notification to the following points of contact:

	Name
	Email
	Phone
	Role

	Teri Jay
	contracts@nps.edu
	831-656-1044
	LPO



