UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET
Exhibit R-2

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N
PROGRAM ELEMENT Tl TLE: RF SYSTEMS ADVANCED TECHNOLOGY

COST: (Dol lars in Thousands)

Proj ect FY 2004 FY 2005 FY 2006 FY 2007 FYy 2008 FY 2009
Nunmber  Act ual Estinmate Estimate Estimate Estimate Estimate
& Title
Tot al 60, 933 71, 743 75, 070 50, 041 29, 609 30, 590
PE
R2913 RF SYSTEMS ADVANCED TECHNOLOGY
44,282 43, 609 75, 070 50, 041 29, 609 30, 590
R9152 COMMVON AFFORDABLE RADAR PROCESSCR
5,783 7,627 0 0 0 0
R9329 APY- 6 REALTI ME PRECI SI ON TARGETI NG RADAR
4,805 2,477 0 0 0 0
R9330 HI GHLY MOBI LE TACTI CAL COVMUNI CATI ONS ( HMTC)
1,636 2,972 0 0 0 0
RO331 REMOTE OCEAN SURVEI LLANCE SYSTEM ( ROSS)
2,017 1, 485 0 0 0 0
R9332 SCOUT (LPI) RADAR DEMONSTRATI ON
2,410 0 0 0 0 0
R9481 C BAND ACTI VE ARRAY RADAR
0 6, 340 0 0 0 0
R9482 HORI ZON EXTENSI ON SURVEI LLANCE SYSTEM ( HESS)
0 2,081 0 0 0 0
R9483 M NI ATURE AUTQOVATI C FUSI ON SPLI CER
0 991 0 0 0 0
Ro484 PHOTONI CS PROTOTYPI NG FACI LI TY
0 4,161 0 0 0 0
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FY 2010
Esti mat e

51, 332

51, 332
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Fy 2011
Esti mate

52, 607

52, 607

0

0
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhibit R-2

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N
PROGRAM ELEMENT Tl TLE: RF SYSTEMS ADVANCED TECHNOLOGY

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: Work in this Program El ement (PE) addresses

technol ogies critical to enabling the transformati on of discrete functions to network centric warfare which
utilizes multiple, sinmultaneous and conti nuous comruni cations/data |inks between platforns while

si mul taneously performng the functions of Electronic Warfare (EW and radar surveillance. The Radio
Frequency (RF) Systens Advanced Technol ogy Program addresses RF technol ogy for Surface and Aerospace
Surveil l ance Sensors and systens, EWsensors and systens, RF Comunication Systens, and Multi-Function sensor
systens. The program enphasi zes near to md-termtransition opportunities by devel opi ng and denobnstrating

t echnol ogi es whi ch enabl e options for Tine Critical Strike, Mssile Defense, Fleet Force Protection, and
Know edge Superiority and Assurance Future Naval Capabilities. Wthin the Naval Transformati onal Roadmap,
this investnent will achieve transformational capabilities required by: “Sea Shield” Theater Air and Mssile
Def ense; as well as technically enable “Sea Strike” Persistent Intelligence, Surveillance, and Reconnai ssance.

Due to the nunber of efforts in this PE, the programs described herein are representative of the work included
in this PE
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET
Exhibit R-2

DATE: Feb 2005

BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N

PROGRAM ELEMENT Tl TLE: RF SYSTEMS ADVANCED TECHNOLOGY

PROGRAM CHANGE SUMVARY:

FY 2004 FY 2005 FY 2006 FY 2007
FY 2005 President's Budget Subm ssion 62,041 44, 046 53, 105 53, 226
Cong Resci ssi ons/ Adj ust nent s/ Undi st. Reducti ons 0 - 686 0 0
Congr essi onal Action 0 28, 400 0 0
Executi on Adj ustnents 355 0 0 0
Federal Technol ogy Transfer -30 0 0 0
FNC Real i gnnent 0 0 26, 697 16, 733
Non- Pay Inflation Adjustments -58 0 0 0
Pr ogr am Adj ust ment s 0 -17 -70 -41
Pr ogram Real i gnnent 0 0 -4,682 -20, 023
Rat e Adj ustnments 0 0 20 146
SBlI R Assessnent -1, 375 0 0 0
FY 2006/ 2007 President's Budget Submi ssion 60, 933 71,743 75, 070 50, 041

PROGRAM CHANGE SUWMMARY EXPLANATI ON
Techni cal : Not applicable.

Schedul e: Not appli cabl e.
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N PROGRAM ELEMENT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY
PRQJECT NUMBER  R2913 PRQIECT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY

COST: (Dol lars in Thousands)

Project FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FYy 2010 Fy 2011
Nunber Act ual Estimate Estimate Estinate Estimate Estimate Estimate Estinmate
& Title

R2913 RF SYSTEMS ADVANCED TECHNOLOGY

44,282 43, 609 75,070 50, 041 29, 609 30, 590 51, 332 52, 607

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The Radi o Frequency (RF) Systens Advanced Technol ogy
proj ect addresses technologies critical to enabling the transformation of discrete functions to network
centric warfare which utilizes multiple, sinultaneous and continuous comuni cations/data |inks between

pl atforns while sinultaneously performng the functions of Electronic Warfare (EW and radar surveillance.
Work in this project addresses RF technol ogy for Surface and Aerospace Surveill ance sensors and systems, EW
sensors and systens, RF Comunication Systens, and Multi-Function sensor systens. The project enphasi zes near
to md-termtransition opportunities by devel opi ng and denonstrating technol ogi es which enabl e options for
Time Critical Strike, Mssile Defense, Fleet Force Protection, and Know edge Superiority and Assurance Future
Naval Capabilities (FNCs). Wthin the Naval Transformational Roadmap, this investment will achieve
transformati onal capabilities required by: “Sea Shield” Theater Air and Mssile Defense; as well as
technically enable “Sea Strike” Persistent Intelligence, Surveillance, and Reconnai ssance.

B. ACCOVPLI SHVENTS/ PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007
ADVANCED MULTI - FUNCTI ON RF TECHNOLOGY 18, 458 22, 364 33,977 23, 048

Advanced Multi-function Radi o Frequency (AVRF) Technol ogy enphasi zes devel opnent, denonstration and transition
of wi deband, high performance nultifunction Radi o Frequency (RF) apertures capable of transmtting and
receiving nmultiple, simltaneous, independent RF beans while providing reduced signature and nunbers of
apertures. Program goals include devel opnent and denmponstration of nmulti functional RF technol ogy applicable
to systems devel opment for DD(X) and other ship classes that will provide reduced recurring costs for tota
system functionality; reduced nunber of topside antennas and support systens; reduced ship radar cross
section; reduced nunber of unique spares and | ower ship nanning requirenents; provide ability to upgrade
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N PROGRAM ELEMENT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY
PRQJECT NUMBER  R2913 PRQIECT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY

systenms and capabilities with reduced cost, tinme, and conplexity while mtigating the risk of obsol escence;
and provide ability to rapidly exploit technol ogical innovation through open systens concepts.

Maj or objectives within AVRF include multi function concept devel opment, testing, and technol ogy denonstration
of communi cations, electronic attack, electronic surveillance, and radar functions wthin the AVRF-Concept
(AVRF-C) Test Bed; devel opnent of a Multi Function Electronic Warfare/El ectronic Surveillance (support)

(MFEW ES) Advanced Devel opnent Mdel (ADM) for DD(X) that denonstrates key El ectronic Warfare Support (ES)
capabilities for several sinmultaneous ES functions; devel opnent of an MFEWES ADM architecture that is capable
of supporting additional RF functions; and conducting MFEWES ADM testing that satisfies DD(X) program

Technol ogy Devel oprment (TD) Phase requirements to enable a smooth transition of AMRF technol ogy to the DD(X)
Syst em Devel opment and Denonstration (SDD) Acquisition Phase with mnimal changes in system architecture.

AMRF Systens Technol ogy devel opnents directly support the Departnment of Defense Joint Warfighter Science and
Technol ogy Pl an and the Defense Technol ogy Area Pl ans.

FY 2004 to FY 2005 and FY 2005 to FY 2006 increases due to FNC MFEW ES; FY 2006 to FY 2007 decrease due to
pl anned conpl etion of efforts.

FY 2004 Acconpli shnents:

e Initiated devel opnent of a nmulti-function system ((MFEW/Advanced Miulti-function Radi o Frequency Concept
(AVMRF-C) Version 2) capable of denopnstrating integrated comunications and El ectronic Warfare (EW for the
AMRF-C effort.

e Completed nmulti function RF technol ogy hardware, architecture, and conponent testing for the AVMRF-C effort.
Denonstrated the initial capability of the multi function RF technology testbed. This effort included initial
designs for w deband technology with power and linearity sufficient to support comunications, EWand linted
radar functions.

e Continued and conpl eted the operation of the wi deband nulti-functi on Comuni cati ons and EWtestbed in
support of multi-function system devel opnent and nulti-function technology insertion and denonstration for the
AVMRF-C effort.

FY 2005 PI ans:

e Continue the MFEWES Program Technol ogy Devel oprment Phase.
« Continue operation of the wi deband nulti-function Comunications and EWtestbed in support of multi-
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N PROGRAM ELEMENT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY
PRQJECT NUMBER  R2913 PRQIECT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY

function system devel opment and nulti-function technol ogy insertion and denonstration for the AVRF-C effort.

e Continue MFEWES Core Software Devel opnent.

e Initiate devel opment of a Hi gh Band array antenna capable of sinmultaneously supporting nultiple Electronic
Support Measures (ESM surveillance functions for the MFEWES ADM

* Initiate devel opmrent of a Md Band array antenna capabl e of simultaneously supporting multiple ESM
functions for the MFEWES ADM

e Initiate devel opment of back-end anal og recei ver equi pnent supporting MFEW ES ADM

e Initiate systens integration, risk reduction, and Navy critical subsystem devel opnent effort leading to
denonstrati on of MFEWES ADMin a rel evant environment and support M-EW ES hardwar e/ component testing wthin
t he AMRF-C t est bed.

FY 2006 Pl ans:
e Continue all efforts of FY 2005.
FY 2007 Pl ans:

Continue all efforts of FY 2006.

Conpl ete the MFEW ES Program Technol ogy Devel opnment Phase.

Conpl ete MFEW ES Core Software Devel opnent.

Conpl et e devel opment of a Hi gh Band array antenna capabl e of sinmultaneously supporting multiple ESM
surveillance functions for the MFEWES ADM

e Conpl ete devel opment of a Md Band array antenna capabl e of simultaneously supporting nultiple ESM
functions for the MFEWES ADM

» Compl ete devel opment of back-end anal og recei ver equi pnent supporting MFEW ES ADM

» Complete systens integration, risk reduction, and Navy critical subsystem devel opment effort leading to
denonstrati on of MFEWES ADMin a rel evant environment and support M-EW ES hardwar e/ conponent testing within
the AVRF- C testbed.

e Initiate Shipboard EWI nproverent and El ectronic Attack (EA) Transmitter projects to devel op El ectronic
War fare/ El ectronic Attack capability for rapid technol ogy insertion into DD(X) and ot her ship classes
utilizing MFEWES ADM components and architecture and AMRF-C testbed technol ogy.
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N PROGRAM ELEMENT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY
PRQJECT NUMBER  R2913 PRQIECT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY

FY 2004 FY 2005 FY 2006 FY 2007
ELECTRONI CS AND COVMUNI CATI ONS TECHNOLCOG ES 25, 824 21, 245 41, 093 26, 993

This activity includes Future Naval Capabilities (FNC) investnents formerly included in the Activity for Radio
Conmuni cati ons Radi o Frequency (RF) Advanced Technol ogy and Surface and Aerospace Surveillance Advanced RF
Systens. This additional breakout provides inmproved detail of the underlying investnent.

The Radi o Communi cati ons RF Technol ogy addresses critical naval comruni cations technol ogy deficiencies and
needs that are not addressed by the comercial technol ogy sector. The activity's goal is enabling network-
centric operations by addressing hi gh-bandw dth, reliable interoperable comunications at all |evels of
conmand and technol ogy to enable rapid and reliable utilization of government and commercial tel ecomruni cation
assets worl dwi de. The Radi o Communi cati ons RF Technol ogy incl udes support to the FNC Capabilities for:
Advanced Conmuni cati on for FORCEnet Knowl edge Superiority and Assurance (KSA) Enabling Capability (EC) (KSA
EC-4B); dobal Information Gid (A @ Conpliant Networking (KSA EC-4C); Discrimnation and Provision of

Term nal Gui dance for Wapons Targeted at Myving Targets (KSA(EC)-4B); Marine and UxV Tactical Intelligence
Surveil |l ance, and Reconnai ssance (ISR) (KSA EC-7GQG; and Miulti-Source ISR to the Warfighter (KSA EC 7B).

The Surface and Aerospace Surveill ance Advanced RF Systens address devel opnent of sensor technol ogi es and
systens for transition into new and existing naval platforms. The technology activity focuses on providing
the Navy with high performance affordable surveillance systenms that are responsive to identified naval needs
for real tine situational awareness, |ong range target detection, discrimnation, identification, tracking and
targeting of air and surface threats in all operating conditions. Surface and Aerospace Surveillance Advanced
RF Systens includes support to the FNC for: Long Range RF Detection and Tracking M ssile Defense (MD) (M EC
1B); and Advanced El ectronics Sensor Systems for MD (MD EC-1A). Also included are projects devel oped and
denonstrated under the Fleet and Force Protection (F/FP) FNC. These include the Electronic Attack (EA)

Techni ques to Counter Advanced Threat and the Enhanced NULKA Payl oad projects. These Electronic Warfare
projects support the Sea Shield Concept of the Naval Power 21 Strategic Plan. FY 2004 to FY 2005 decrease due
to planned completion of efforts; FY 2005 to FY 2006 increase due to transfer of the High Altitude Relay from
0602235N and the new FNC initiative S-band Digital Array Radar; and FY 2006 to FY 2007 decrease due to planned
conpl etion of FNC efforts.
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FY 2004 Accomnplishnents:

e Conpleted integration and performance eval uati on of the S-Band receive phased array and transition into the
AEG S MD System

e Compl eted design of full duplex phased array Ku-band antenna for Firescout Unnanned Airborne Vehicles (UAV)
conmuni cati on payl oad.

e Conpleted redesign for Qband transmt phased array antenna.

e Conpleted K/ Ka/ @ band fabrication of wi deband m mc.

e Completed X-Ku band card assenbly design transition to DDX Extrenely H gh Frequency (EHF) Satellite

Conmuni cati on ( SATCOM) .

e Continued Integrated, Very H gh, Utra H gh Frequency, L band (IVUL) nulti-couplers for cosite mtigation.
e Conpleted fabrication and integration of the radar signal processor, receiver exciter and finalized the
design for the 2-D array and rotary coupler for UAV installations

e Continued fabrication and platformintegration; began testing of the Affordable G ound Based Radar (AGBR)
project, an advanced devel opnent nodel (ADM technol ogy candidate for the Marine Corps Ground/ Air Task-
Oiented Radar (GATOR) (formerly Miulti-Role Radar System (MRRS)) for use in defending nmobile forces against
air and mssile attacks.

FY 2005 PI ans:

e Initiate devel opment of U tra H gh Frequency (UHF)/L Band Phased Array Antennas for Carrier Vessel Nuclear
(CWN).

* Initiate devel opment of S-band Digital Array Radar.

e Initiate advanced devel opnent of Next Generation Conmunication at Speed and Depth (NGCSD).

e Initiate and conplete a segnent of the Mssile Defense FNC Littoral Affordability effort (classified
program .

e Initiate devel opment of EA Techni ques to Counter Advanced Threats.

Initiate devel opnent of a Real Time Precision Surveillance Targeting (PS&T) Radar.

Initiate denpnstration and performance optim zation of the integrated | VUL prototype antenna.

Initiate Airborne Comunications Package and conpl ete airborne testing.

Conpl ete Real Tinme Conposite Networking and transition to Advanced Digital Networking System (PMM173).
Conpl et e devel opnent of X/ Ku band phased array antenna.
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e Complete ADMtesting of the AGBR project in tinme to support Marine Corps MIestone B decision on the GATOR
MRRS programin md-FY 2005.

FY 2006 Pl ans:

Continue all efforts of FY 2005 | ess those noted as conpl et ed above.

Conpl et e devel opnent of NGCSD advanced devel opnent denpnstration unit.

Conpl et e denonstration and perfornmance optim zation of the integrated | VUL prototype antenna.

Conpl et e Ai rborne Conmuni cati ons Package and transition to Firescout UAV ( PMA-263).

Conplete the integration of the PS&T radar system and conduct initial flight testing aboard the BAC 111
flight test Aircraft.

e Continue devel opment of EA Techni ques to Counter Advanced Threat by conducting field testing of Coherent EA
Advanced Techni ques CGenerator (ATG and Digital Radio Frequency Menory (DRFM Hardware.

e Initiate devel opment of Hi gh Altitude Airborne Relay and Router Package.

FY 2007 Pl ans:

Conpl et e devel opment of UHF/ L Band Phased Array Antennas for CVN.

Conpl et e devel opment of High Altitude Airborne Relay and Router Package.

Conpl et e devel opnent of S-band Digital Array Radar.

Conti nue devel opnent of EA Techni ques to Counter Advanced Threat by conducting field testing of the
Coherent EA ATG and DRFM Har dwar e.

* Initiate Enhanced NULKA Payl oad project with the assenbly and testing of a prototype transnit array using
Gal lium Arseni de (GaAs).

C. OTHER PROGRAM FUNDI NG SUMVARY:
NAVY RELATED RDT&E:
PE 0204152N (E-2 Squadrons)
PE 0601153N (Def ense Research Sci ences)
PE 0602271N (RF Systens Applied Research)
PE 0602123N (Force Protection Applied Research)
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PE 0603123N (Force Protection Advanced Technol ogy)

PE 0602235N ( Common Picture Applied Research)

PE 0603235N ( Common Pi cture Advanced Technol ogy)

PE 0602131M (Mari ne Corps Landi ng Force Technol ogy)

PE 0603640M (Mari ne Corps Advanced Technol ogy Denonstration (ATD))

NON- NAVY RELATED RDT&E: Not appli cabl e.

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhi bit R-2a
BUDGET ACTIVITY: 03
PROGRAM ELEMENT: 0603271N PROGRAM ELEMENT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY
PROQJECT NUMBER:  Vari ous PRQIECT TI TLE: Congressional Pl us-Ups
CONGRESSI ONAL PLUS- UPS
R9152 FY 2004 | FY 2005
COMMON AFFORDABLE RADAR PROCESSOR 5,783 7,627

The FY 2004 effort devel oped a single Data Distribution Mddule (DDM and denonstrated four input data streamns
and four output beanms via open architecture Ethernet based interfaces.

The FY 2005 effort will be used to replicate and scale the baseline DDM and denonstrate row and col umm
integration and scalability for the S-band radar digital beam form ng application

R9329 FY 2004 FY 2005
APY- 6 REALTI ME PRECI SI ON TARGETI NG RADAR 4, 805 2,477

The FY 2004 effort updated the current AN/ APY-6 with a wi deband surface node, increased the nunber of test
flight hours and additional software for surface target identification

The FY 2005 effort will devel op additional naritinme nodes and software for the APY-6 baseline. The Navy has a
particular interest in "imge while scan" and periscope detection nodes. The plans include a high altitude
data collection of sea clutter, to devel op detection algorithns, and integrate "inage while scan" processing.

R9330 FY 2004 FY 2005
H GHLY MOBI LE TACTI CAL COMMUNI CATI ONS 1, 636 2,972

The FY 2004 effort integrated Iridiumsatellite comruni cations with current Expeditionary Maneuvering Warfare
(EMN Line-of-sight terrestrial tactical comunication systens. Denonstrated Iridiumtactical comrunication
over | ay technol ogy.

The FY 2005 effort will design and devel op the technol ogy to provide a scal abl e networ ki ng denonstrati on for
integrating mlitary tactical radios (SINCGARS, EPLRS) with small formfactor, ruggedized Iridiumsatellite
handsets in order to provide over-the-horizon comunications for Marine Corps warfighters. The focus will be
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FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

Exhi bit R-2a

Pl us- Ups

PROGRAM ELEMENT TI TLE: RF SYSTEMS ADVANCED TECHNOLOGY
PRQIECT TI TLE: Congressi ona

DATE: Feb 2005

on the scalability of this networking technology in a realistic test environment with a | arge nunber of nodes

in order to nore accurately assess performance and future product suitability.

R9331

FY 2004

FY 2005

REMOTE OCEAN SURVEI LLANCE SYSTEM ( ROSS)

2,017

1, 485

The FY 2004 effort was used to conduct experinents,

separ at e i nagers.

The FY 2005 effort will be used to develop a rea

time processor for the system

R9332

FY 2004

FY 2005

SCOUT (LPI') RADAR DEMONSTRATI ON

2,410

0

devel op al gorithms and assess the performance of three

This effort conpleted nodifications to the timng and wavef orm subsystem for zoom nbdes nodification in the

Scout radar system

R9481 FY 2004 | FY 2005

C BAND ACTI VE ARRAY RADAR 0 6, 340

This effort will devel op affordable Transmit and Receive npodul es and radar at C-Band for snall ships,
hi gh performance S and X band arrays are not required.

R9482 FY 2004 | FY 2005

HORI ZON EXTENSI ON SURVEI LLANCE SYSTEM ( HESS) 0 2,081

wher e

This effort will devel op a UAV based radar for extending the detection horizon agai nst sea skimrmng nissiles.
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BUDGET ACTIVITY: 03
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PROQJECT NUMBER:  Vari ous PRQIECT TI TLE: Congressional Pl us-Ups
R9483 FY 2004 | FY 2005
M NI ATURE AUTOVATI C FUSI ON SPLI CER 0 991
This effort will develop an automated splicer for mlitary fiber optic cables onboard ships, aircraft, and
| and bases. The technology will devel op electronic video i mage processing to perform automatic alignment and

hi gh voltage spark fiber optic welding to precisely align and fuse the optical fibers automatically.

R9484 FY 2004 | FY 2005
PHOTONI CS PROTOTYPI NG FACI LI TY 0 4,161
The effort will devel op a prototypi ng process technol ogy needed to fabricate prototype photonic integrated

circuity for mlitary and conmercial requirenents.
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