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Section B - Supplies or Services and Prices

ITEM NO

0001

FOB:

ITEM NO

0003

FOB:

SUPPLIES/SERVICES MAX UNIT UNIT PRICE
QUANTITY
1 Lot UNDEFINED

SETAC - FP Labor
COST

Provide services outlined in the scope of work (SOW), as defined in a given task
order (T/O), at the fixed prices/government labor category specified in Section B
paragraph entitled, "GOVERNMENT LABOR CATEGORIES AND
ASSOCIATED FIXED PRICES PER DPPH"

PURCHASE REQUEST NUMBER: SB3R205700-01

MAX COST
Destination
SUPPLIES/SERVICES MAX UNIT UNIT PRICE
QUANTITY
1 Lot UNDEFINED
Consultants
COST

Provide services outlined in the scope of work (SOW) at the cost reimbursable
amounts as approved on a task-order-by-task-order basis. Total Fee, including
prime and subcontractor/consultant, shall not exceed 3% of the estimated costs.
This CLIN is valid during the three-year base period as well as any/all award
term extensions carned by the contractor.

PURCHASE REQUEST NUMBER: SB3R205700-01

MAX COST

Destination
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MAX AMOUNT

UNDEFINED

$94,800.00

MAX AMOUNT

UNDEFINED

$0.00



ITEM NO

0004

FOB:

ITEM NO

0005

FOB:

SUPPLIES/SERVICES MAX UNIT UNIT PRICE
QUANTITY
1 Lot UNDEFINED
Materials and STE
COST

Provide materials, special test equipment (STE), and associated services outlined
in the individual task orders at the cost reimbursable amounts as approved by the
T/OM and the Contracting Officer. NO FEE ON THIS CLIN. This CLIN is
valid during the three-year base period as well as any/all award term extensions
earned by the contractor.

PURCHASE REQUEST NUMBER: SB3R205700-01

MAX COST
Destination
SUPPLIES/SERVICES MAX UNIT UNIT PRICE
QUANTITY
1 Lot UNDEFINED
Travel
COST

Travel as directed in the individual task orders. Travel must be completed within
the cost reimbursable amounts allowed per the Joint Travel Regulations and the
DCAA-approved Company-Implemented Policy and Procedures. NO FEE ON
THIS CLIN. This CLIN is valid during the three-year base period as well as
any/all award term extensions earned by the contractor.

PURCHASE REQUEST NUMBER: SB3R205700-01

MAX COST

Destination

BLOCK 17 (DD1155) CONTINUED

TASK ORDER FUNDS REQUIRED $ 100,000
TASK ORDER FUNDS AVAILABLE $ 100,000
UNFUNDED BALANCE $0
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MAX AMOUNT

UNDEFINED

$0.00

MAX AMOUNT

UNDEFINED

$5,200.00

BLOCK 18 (DD1155) CONTINUED: In the performance of this Task Order (T/O), the contractor shall provide the
total Direct Productive Person Hours (DPPHSs), plus or minus 10 percent, as stated for fixed-price labor categories
stated in Section B of the contract listed in Block 1 of the DD Form 1155. These DPPHs shall be billed at the fixed
price stated in Exhibit V of the contract. The contractor shall not exceed the DPPHs, nor the total dollars, stated for
consultant below. The contractor is allowed to provide up to 10 percent less than the DPPHs stated for consultant
and still expend the total dollars as stated in the T/O. Furthermore, under no circumstance shall the contractor
exceed the dollars stated for Materials, Travel, or Total T/O.
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LABOR CATEGORIES: Labor categories are as listed in the contract, Section B, paragraph entitled
“GOVERNMENT LABOR CATEGORIES AND ASSOCIATED FIXED PRICES PER DPPH”

DPPHs ORDERED NTE AMOUNT
FIXED-PRICE LABOR TOTAL DPPHs $ 94,800
*CONSULTANT TOTAL DPPHs $ -0-
T/0 TOTAL LABOR DPPHs $ 94,800
MATERIAL NTE $ -0-
TRAVEL NTE $5.200
T/O TOTAL $ 100,000

*Consultant requirements must have prior written approval of the Administrative Contracting Officer (ACO) (via
subcontract consent package) before any costs are incurred under the consultant CLIN.
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Section C - Descriptions and Specifications

STATEMENT OF WORK

“BEAM REDISTRIUTION SYSTEM (BRS)”

1.0 BACKGROUND
1.1 Laser Beam Control Background

1.1.1 While laser test centers such as the High Energy Laser Systems Test Facility (HELSTF) have conducted
extensive laser testing, to date, no ground based high-energy-laser (HEL) tests have had realistic beam distribution.
Currently no ground-based test and evaluation (T&E) capability provides the ability to simulate high-energy laser
engagement at range. Ground test ranges will be several hundred meters to possibly several kilometers. Operational
ranges can be from a few hundred meters to over 200 kilometers. The operational beam diameters may range from
several centimeters to over 1.25 meters with a near Gaussian distribution. Ground tests can start with a 10 to 25 cm
nominal top hat distribution, and over a few hundred meters, the beam must become Gaussian over the range of
sizes of a few centimeters to 1.25 meters. This cannot be done by conventional optics.

1.1.2 T&E capability is needed to distribute a HEL beam on close range targets to emulate long-range beam-on-
target irradiance profiles. Realistic lethality assessments require a laser beam on target similar to an operational
laser beam on target. The T&E laser test centers need a portable optical system that can acquire, diagnose, and
reshape a high power HEL beam to simulate high-energy laser engagement at range within a ground-based test
setting. The Beam Redistribution System (BRS) is the critical element of a laser test cell that would have the
capability to accomplish high power laser engagement testing.

1.1.3 In a real world scenario, the laser engages a target at some substantial range. An optical system is needed to
simulate high-energy laser engagement at range within the short ranges available in a ground-based test setting. For
testing, the target is located close to the test laser. That is the target is in the near field of the test laser beam.
Generally, actual targets are in the far field of the laser weapon. It is believed that beam reshaping can simulate the
correct laser beam shape and size of the far field beam in the near field distances expected for ground based testing.

1.2 General BRS Performance Parameters:

1.2.1 Flexible: High Energy Lasers will perform a number of missions, such as missile defense and tactical
engagements for air-to-air and air-to-ground missions. A beam reshaping optical system shall be sufficiently
flexible, so that a number of different engagement scenarios could be simulated. The BRS concept would have to
support a variety of wavelengths. The BRS shall be capable of providing a variety of laser spot sizes, from a few
centimeters to over a meter.

1.2.2 Portable: The optical system shall be portable, so that it could be used at multiple laser test locations such as
Kirtland AFB, Edwards AFB, White Sands Missile Range, Eglin AFB, China Lake, and other laser test sites as
required.

1.2.3 Rugged: It shall also be rugged enough for outdoor use at the test ranges and in other adverse environments.

BEAM
REDISTRIBUTION

HEL — ///////////V
SYSTEM
(BRS) \

1.2.4 The BRS is conceived as a portable optical system that can acquire, diagnose, and reshape a high power HEL
beam to simulate high-energy laser engagement at range within a ground-based test facility setting. The BRS shall
be capable of distributing the HEL beam on static targets at close range (a few hundred meters) so as to emulate
long-range beam-on-target irradiance profiles. The BRS laser test cell may make use of the actual HELs and/or
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appropriate surrogates and support realistic conditions in ground facilities. The laser test cell will support various
fluence levels, beam sizes and deliver a spatially stable beam representative of the far field at the target.

Unconditioned Redistributed

High Energy Laser Beam BRS High Energy Laser Beam

High Energy Laser Heated Spot

Metal Vessel Target

Sensor

2.0 REQUIREMENTS: The contractor shall perform a BRS Concept Study to propose the best BRS concept and
then model and simulate that BRS concept.

2.1 Analysis of Alternatives. The contractor shall begin with a BRS Concept Study to evaluate beam redistribution
concepts. The BRS will require a beam distribution concept that supports the spot sizes and intensities that are
expected in ABL and THEL operations for complete and meaningful ground tests. The study will allow the
government to assess BRS concepts, understand the HEL test and evaluation requirements, identify uncertainties,
and determine the modeling and simulation (M&S) requirements and specifications. Some candidate alternative
approaches are:

2.1.1  Telescope focus/defocus: Potential problems with holes in intensity pattern due to defocusing, Beam-on-
target pattern dictated by HEL intensity distribution

2.1.2  Beam Integrator: Both multiple segmented mirrors and optical channels, such as beam tubes have been
used to redistribute high-energy laser beams

2.1.3  Deformable mirror: This may be limited in tilt and piston
2.1.4  Piston-Tilt Synthesizer: issue is the number of segments required to obtain adequate emulation

2.1.5  Hybrid Optical System: Some combination of the elements above may be necessary to accomplish this
task

2.1.2 The study shall quickly address which of these alternative approaches offers the most viable solution for
testing parameters relevant to Airborne Laser (ABL), Advanced Tactical Laser (ATL), Mobile Tactical High Energy
Laser (MTHEL), and Tactical High Energy Laser (THEL) ground-based testing.

2.2 Vibration and Thermal Sensitivity Analysis. The BRS Concept Study shall also include vibration and thermal
sensitivity analyses and suggest a reasonable isolation system for the BRS test cell (such as a Barry mounted optical
bench) to provide adequate stability for ground tests. The study will also conceptually address BRS test methods
and measurement parameters. The BRS simulation shall use simulated laser beam profiles (such as the ABL,
THEL, or ATL profile) to model and simulate the BRS. The BRS concept shall support rapid test turn around, safe
operations, a variety of laser power levels and spot sizes, and operation at multiple wavelengths, including 1.315
microns (ABL and ATL) and 3.8 microns (THEL and MTHEL). With available low absorption coatings, it is
anticipated that the BRS will use un-cooled optical components.

2.3 BRS Required Equipment. The study shall determine a suitable design concept for a BRS that is a portable
outdoor test stand structure with electrical power and vibration isolation. Optical requirements include beam
diagnostics, optics for beam conditioning and beam transfer, and beam shaping (mounts, lenses, mirrors) with beam
profile diameters ranging from 5 cm to 1 meter or suitable size shall be determined by the Concept Study. The
Concept Study shall determine any additional diagnostic requirements.

2.4 Concept Modeling and Simulation (M&S)
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2.4.1 After choosing the best BRS concept the contractor shall develop beam redistribution simulation to further
characterize the BRS. This BRS study will address performance-degrading elements of the BRS to establish the
expected optical performance of the BRS for simulated laser beams. This simulation tool shall also be transportable
to other computer systems, so that it can be incorporated with testing and analysis software.

2.4.2 The BRS simulation model shall be adaptable, so that it can readily be incorporated with laser beam train
analysis tools and can be utilized by test centers to establish testing requirements within that center. The model will
accurately and reliably evaluate optical performance of the BRS in the off-nominal configuration. The study shall
include an initial optical system error budget to assess the affect of fabrication errors, misalignment, thermal
distortion, and jitter on beam redistribution system performance.

2.5 Kick-Off & Technical Interchange Meetings (TIM). The contractor shall hold a kick-off meeting at the start of

the effort. The contractor shall hold a technical interchange meeting upon completion of the effort at AFRL/DEL
Kirtland AFB, NM.

PERIOD OF PERFORMANCE

19 MAY 03 —31 DEC 03

KEY PERSONNEL

I
DELIVERABLES
Item/Title CDRL# # Copies Delivery Date
Task Order Management Plan A001 1* Per CDRL
FMER A003 1* Per CDRL
Interim Technical Report ' A004 1 Monthly
Final Technical Report > A005 2 k[EE 31 DEC 03

! The contractors shall provide monthly status reports that cover technical progress, technical issues, and action
items (limited to two pages). The Interim Report will summarize the monthly reports, and include schedules, costs,
and significant events associated with the task. The Interim Report shall include work accomplished during the
previous period including planning, data and data analyses, a review of the simulations and theoretical modeling
with assumptions and limitations of the modeling used and clearly defined parameters, and plans for the next period
if not included in the original schedule.

* At completion of this Task Order, the contractor shall deliver a Final Report describing the task effort including
results of the BRS Concept Study and BRS Simulation results. The first draft of the final report shall be due 14 days
prior to completion of the final task. The first draft will be reviewed by the T/OM and returned to the contractor for
changes within 7 days. Within 7 days thereafter, the contractor shall make final changes and return the final draft to
the T/OM.

The BRS simulation model will be delivered under this effort with the Final Report for use with other software. A
users manual will also be included to describe the capabilities, algorithms, and interface methodologies utilized by
the simulation.
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Quarterly Transmittal Listing A007 1 Per CDRL

* Plus Electronic Version.

** One (1) hardcopy to the T/OM, and one (1) hardcopy to the SMDC Command Library (SMDC-IM-PL/Fred
Mathews)

TRAVEL

Except for the locations listed below, the contractor has no authority to incur travel costs without explicit prior
written approval (email acceptable) of the Task Order Monitor. Under no circumstance shall the contractor incur
travel costs in excess of the NTE amount stated herein. NTE: $5,200.

HELSTF, WSMR, NM  Kirkland AFB, Albuquerque, NM Eglin AFB, Valparaiso, FL

MATERIALS

ESTIMATED COST FOR MATERIALS AND/OR SPECIAL TEST EQUIPMENT: The contractor has no
authority to incur material costs without the explicit prior written approval of the contracting officer. Prior to
forwarding requests to the contracting officer, the contractor shall obtain the Task Order Monitor's concurrence.
Electronic Mail (email) shall be utilized for both steps in this process. Under no circumstance shall the contractor
incur materials costs in excess of the NTE amount stated herein. NTE: $0

SPECIAL INSTRUCTIONS

Cost data shall be segregated/reported/vouchered/paid at the ACRN level.
The “Limitation of Funds” is applicable at the ACRN level.

The effort described in the Task Order Statement of Work anticipated to be performed in FY03, is subject to the
Clause at FAR 52.232-18, Availability of Funds.

All of the terms and conditions of the contract listed in Block 1 above are applicable to this T/O.

All of the provisions and clauses of the contract listed in Block 1 above are applicable to this T/O.

No Government Furnished Property or Test Facilities are available for use in performance of this Task Order.

It is incumbent upon the contractor and/or subcontractor to ensure that appropriate Technical Assistance Agreements

(TAAs) and/or applicable export licenses are in place before conducting any activity under the SOW which requires
such approval and documentation.

DISTRIBUTION

TASK ORDER MONITOR:

MAILING ADDRESS:  US Army Space and Missile Defense Command
SMDC-AC-H-T
HELSTF
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White Sands Missile Range, NM 88002
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Section G - Contract Administration Data

ACCOUNTING AND APPROPRIATION DATA

AA: 213 2040.0000 36 6020 P665605E97 2514 SB3R205700 S01021 SB3R205700/3HHRD4/H
AMOUNT: $100,000.00



