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1.0 Background/Introduction: The Department of Physics at the Naval Postgraduate School (NPS) has a requirement for contractual services to conduct supplemental research that will aid Principle Investigators and thesis students with existing coding projects and supplemental research support regarding detection and identification of buried objects. 
The Department of Physics at the Naval Postgraduate School is conducting research in detection and identification of buried objects that poses threat in the battlefield such as Improvised Explosive Devices (IED) and landmines for the Department of the Navy. The objective of this research is to develop improved methods for detection and identification of buried objects based on hyperspectral imaging. A combination of long-wave and mid-wave infrared surface temperature maps and near-infrared surface reflectometry will be used to generate hyperspectral images that allow detection/identification of buried objects with higher probability. In this project, materials that constitute contemporary IEDs must be characterized and studied. A controlled experimental range using different soil types, environmental conditions and sensing techniques must be put in operation to allow hyperspectral imaging to be performed.

2.0 Scope: The Department of Physics has a temporary contractual requirement for a material science and engineering specialist to study IED material properties, assemble the necessary experimental setups to record data and perform multispectral infrared imaging of the soil atop with a buried object as well as help in the micro-fabrication of multispectral michroelectromechancial systems (MEMS) sensors for buried IED identification. The contractor will perform five tasks (detailed in the next section) to help current researchers to obtain the experimental data needed to carry on the aforementioned project.

3.0 Tasks: The results from these tasks will help to provide to DOD sponsors a methodology for detection and identification of buried IEDs based on hyperspectral imaging.

The contractor shall perform the following task(s) as follows:

3.1  Identify, study and characterize thermal properties of at least 5 different materials that constitutes most of the modern IEDs.
3.2  Study and experimentally characterize thermal and optical properties of 3 different soils: fine granularity sand, medium granularity sand and coarse granularity sand.
3.3  Assemble and calibrate a controlled experimental range where IED materials buried in controlled soil samples can be monitored throughout long periods of time (4 to 5 weeks).
3.4  Perform multispectral imaging of the soil surface in the near infrared (NIR), mid-wave infrared (MWIR) and long-wave infrared (LWIR) ranges, including data collection using LabView and data analysis using MATLAB.
3.5  Assist in micro-fabrication of multispectral microelectromechanical systems (MEMS) sensors for buried IED imaging, specifically performing metal evaporation, plasma etching, chemical etching and photolithography in NPS’s clean room facility 

4.0 Deliverables:

The contractor shall be responsible for providing the following deliverables:   

        4.1 – Reports containing a list of common used IED materials, their properties and measurement methods.

        4.2 – Reports containing a List of studied soils, their thermal and optical properties and measurement methods.

        4.3 – Functional experimental range for indoors and outdoors operation capable of measure soil temperatue, humidity, wind speed and solar radiation, as well as record infrared images of the soil atop with the buried object.

        4.4 – Collected experimental data and respective analysis, recorded in electronic media.

        4.5 – Five semiconductor samples of metallic multispectral sensitive homogeneous and patterned layers.

Performance Measurement - Quality Assurance Plan 

	Task
	Deliverable that will be inspected 
	Acceptable Quality Level (AQL)
	Method
	Frequency

	3.1

	Report containing a list of common used IED materials, their properties and measurement methods.
	At least 5 different materials with measured properties validated with open literature.
	100% inspection of  Deliverables


	Inspection to occur monthly

	3.2
	Report containing a List of studied soils, their thermal and optical properties and measurement methods.
	At least 3 different soils (fine, medium and coarse granularity sands) with measured properties validated with open literature.
	100% inspection of  Deliverables

	Inspection to occur monthly

	3.3
	Functional experimental range for indoors and outdoors operation capable of measure soil temperatue, humidity, wind speed and solar radiation, as well as record infrared images of the soil atop with the buried object.
	The experimental setup must be automatically running with all processes controlled by LabView. The automatic processes should be image recording of the infrared cameras, and data recording of the sensors that includes temperature, humidity, wind speed and solar radiation. The experimental setup must work for 6 months and collect data continuously in periods of 5 weeks.
	100% inspection of  Deliverables

	Inspection to occur every 5 weeks.

	3.4
	Collected experimental data and respective analysis, recorded in electronic media.
	All data (described in task 3.3) should be well cataloged in tables and graphs and infrared images stored in electronic media, and the result of the analysis comparable with the a priori knowledge of the buried object should be provided in a one page textual report, every 5 weeks.
	100% inspection of  Deliverables

	Inspection to occur every 5 weeks

	3.5
	Five semiconductor samples of metallic multispectral sensitive homogeneous and patterned layers.
	Semiconductor samples with deposited nanometric metallic layers, samples with patterned metallic layers, etched chemically and using plasma-etching tools, ready for testing and characterization. 
	100% inspection of  Deliverables

	Inspection to occur quarterly



If performance falls below the AQL defined above, the Contracting Officer’s Representative (COR) shall document the instance(s), coordinate with the Contracting Officer and advise the Contractor.  The Contractor will be requested to review the documentation and provide a written response on how performance will be corrected in the future.  Re-performance of any work for failure to perform in accordance with the specified AQL or task requirement shall be completed at the Contractor’s own expense and at no additional cost to the Government.

5.0 Minimum Technical Requirements: 

· The contractor must have at least 4 years experience (including time spent for undergraduate and graduate studies) in material sciences, finite element modeling and simulation and instrumentation.
· Minimum acceptable education is a graduate degree in physics, material science or engineering; 
· The contractor must have at least one year experience in writing and running simulation codes for material analysis.
· The contractor must have at least one year experience in use of COMSOL, MATLAB and LabView software packages.
· The contractor must have at least two year experience in microfabrication processes in cleanroom facilities, specifically metal evaporation, plasma etching, chemical etching and photolithography.
· The contractor must be able to operate, manage, and maintain data acquisition systems.

6.0 Period of Performance: 

Base Period:

1 Sept 2015 through 31 May 2016.

Option Period:

1 June 2016 through 31 December 2016.

7.0 Place of Performance: 

Work will be conducted at the Naval Postgraduate School, Monterey, California BLD 230 and BLD 232 Naval Postgraduate School, Monterey, CA.

8.0 Government Furnished Property:

The Department of Physics will provide, for use by the contractor, office space, telephone, computer and all laboratory equipment necessary for completion of all described tasks (3).

9.0 Work Week and Hours of Operation:

The Contractor shall provide services during normal working hours excluding federal holidays. Normal working hours are 0730-1630, Monday through Friday, unless requirements dictate otherwise. Exceptions can be permitted by the COR upon request and at the COR’s discretion.

Following is a list of holidays observed by the Government.   

Name of Holiday				Time of Observance
New Year’s Day		 		1 January
	Martin Luther King Jr. Day			Third Monday in January
	President's Day				Third Monday in February
	Memorial Day				Last Monday in May
	Independence Day 				4 July
	Labor Day					First Monday in September 
	Columbus Day				Second Monday in October
	Veteran's Day				11 November
	Thanksgiving Day				Fourth Thursday in November
	Christmas Day				25 December

If any of the above holidays occur on a Saturday or a Sunday, then such holiday shall be observed by the Contractor in accordance with the practice as observed by the assigned Government employees at the using activity

10.0 Travel: No travel is expected.

Travel will be in accordance with the Joint Travel Regulations (JTR) and will be reimbursed by the government on an as-incurred basis.  
	Associated Task 
	From/To Travel Location 
	Duration of Trip 
	How Many Travelers

	
	
	
	

	
	
	
	



11.0 Security Requirements: 

The work is unclassified.
The security requirements are in accordance with the attached DD254.  Contractor Key Personnel must be U.S. Citizens or possess a SECNAV waiver. 

12.0 Privacy Act Statement: 

“Pursuant to Title 5 United States Code 552a(m)(l), the contractor and all employees of the contractor working under this contract are required to comply with the requirements of 5 U.S.C. 552a (“The Privacy Act of 1974”).”  

13.0 Identification of Contractor Employees: 

In accordance with DFAR 211.106, there shall be a clear distinction between Government employees and service contractor employees.  Service contractor employees shall identify themselves as contractor personnel by introducing themselves or being introduced as contractor personnel.  Contractor personnel will be required to obtain and wear badges or other visible identification for meetings with Government personnel to provide a clear distinction between service contractor employees and Government personnel. In addition, contractor personnel shall appropriately identify themselves as contractor employees in telephone conversations and in formal and informal written correspondence.  They must also ensure that all documents or reports produced by contractors are suitably marked as contractor products or that contractor participation is appropriately disclosed. 

14.0 Non-Personal Services Statement: 

Contractor employees performing services under this order will be controlled, directed, and supervised at all times by management personnel of the contractor.  Contractor management will insure that employees properly comply with the performance work standards outlined in the SOW.  Contractor employees will perform their duties independent of, and without the supervision of, any Government official or other Defense Contractor.  The tasks, duties, and responsibilities set forth in the task order may not be interpreted or implemented in any manner that results in any contractor employee creating or modifying Federal policy, obligating the appropriated funds of the United States Government, overseeing the work of Federal employees, or otherwise violating the prohibitions set forth in Parts 7.5 and 37.1 of the Federal Acquisition Regulation (FAR).  The Government will control access to the facility and will perform the inspection and acceptance of the completed work.
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