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TEXT

DE FE:\‘SE DEPARTMENT'S INITIAL MILITARILY CRITICAL

(No, 327y N -1

TECHNOLQGIES LIST AND DEPARTMENT OF ENERGY'S LIST
OF ENERGY RELATED MILITARILY CRITICAL TECHNOLOGIES
(45 Fed. Reg. 63014, 65152, Oct. 1, 1980)
(For rclated news item, sce page A-2,)

Initial htilitarity Critical Technologles
List .
acency: Office of the Secretary of
Defense.

ACTION: Notice.

suwmmARY: The Department of Defense is
submiiting the following list of critical
technologies whose acquisition by
potential adversaries would be
detrimental o national security. This list
was mandated by the Export
Administration Act of 1979 in order to
provide guidance on export control
matters.

FOR FUNTHER INFORLATION CONTACT:
Deputy Under Secretary of Defanse of
Research and Engineering, International
Programs and "1 echneclogy, Office of
Technology Trade, Room 3B1060,
Washington, D.C. 20301, Telephone: 202
694-4777.

M. S. Healy.

OSD Fecderal Register Licison Officer,
Woshington Headguorters Services,
Department of Defense.

26 September 1580.

Initial Militarily Critical Technologies
List

The Initial Militarily Critical
Technologics List has been produced by
the Department of Defense in response
to Section 5{d} of the Export
Administration Act of 1979, which
states:

{2) The Secretary of Delense shall bear
primary responsibility for developing a list of
militarily critical technologies. In deveioping
such list, primary enmphasis shall be given
to—

(A) arrays of design and manufacturing
know-how,

(B) keystone manufacturing. inspection,
and test equipment, and

{C) goods accompanied by sophisticated
cperation, application, and maintenance
know-how

which are not possessed by countries to
which exports are controlled under this
section and which, il exported, would permit
a significant advance in a military system of
any such country.

(3) The list referred to in Paragraph (2)
shall be sufficiently specific to guide the
determination of any official exercising
export licensing responsibilit:es uncer this
Act

{4) The initial version of this list referred to
in Paragraph (2) shall be complzted end
p.tlished in an eppropriate fcrm in the
Federal Register not later than October 1,
1940.

The Injtia! List has Lezn developed by
the Department of Defense, with the
cooperation of other agencies of the U.S

Government and U.S. industry, to
identify those elements of technology
the export of which to potential
adversaries could increase their military
capacilities to the detriment of U.S.
national security. The Department of
Defense will periodically review and, as
necessary, update and amend the Initial
List as part of its continuing
responsibility to protect the technology
leadiime of the U.S. as compared to its
adversaries in the spplication of
advanced technolcgies to military
capacilities.

The Table of Contents for the Initial
List is presented below. Detailed
specifications of the list and the
supportive documentation are currently
undergoing Government security review.
Subsequently, an appropriately modified
unclassified List as refined and
elaborated by the Department of
Defense in cooperation with other
interested government agancies, will be
submitted for inclusion as part of the
Commodity Control List {CCL), after
consultation with our Allies, for the
concurrence of the Secretary of
Commerce, in accordance with the
procedures stated in Section (5){c)(2) of
the Export Administration Act of 1979.

The technolcgies identified in the
Initial List contribute to the
development, production or utilization
of items beirg controlled for national
security purposes on the current CCL.
The Initial List also idzntifies certain
technologies that contribute to items on
the Munitions List which have present
or poiential civil application.

The commodities described in the list
are limited to equipment and materials
so far identified as either critical to the
development, production or utilization
of end-items of concern or goods which
would convey information concerning
these activities. The list does not
address end-items of intrinsic military
utility; such items remain under the
control of the CCL and the Munitions
List. The Department of Defense may
recommend that certain items on the
Initial List be controlled through the
Munitions List (ITAR}, while certain
items presently on the CCL may be
recommended for decontrol.

The Initial List and associated
detailed documentation of list items
shall provide guidance within the
Depzrunent of Defcnse for the review of
those export license epplications that
paticelarnly involve the Gansfer of
know-how to Wearsaw Pacl countries.
The application of the Initial List by the
Department of Deiense o the export of

equipment will be in a manner
commensurate with the CCL and the
Export Administration Regulations, and
will not supersede the technical
definitions of the CCL until further
refinement dictates suitzble
specification revisions.

The Initial List is its2]f not intend=d zs

- a control list, nor is it inteandad es a

substitute for, or an addition to, the
current CCL, nar dzes it supplant the
case-by-case review of export license
applications. Further, the specificity
with which the technolzzy elements
within these areas are identified in
many cases reeds further refinement for
control decizions. Mcreover, it should
not be construed that technical data rot
listed should te freed from control

In the Initial Lisy, technoiogies are
defined uncer four generzl categories:

A. Arrays of Know-How (including
design and manufacturin2 know-how)
are the know-how and related teclinical
information required tc achieve &
significant development, produciicn or
utilization purpese. Such know-how
includes services, processes, procedures.
snecificaticne. design data and criteria,
and testing techrigues.

B. Keysione Eguipment (including.
manufacturing. inspection or test
equipment) is that equipment
specifically necessary for the effective
application of & significant array of
technical information ead know-zow.

" C. Keystone Materia/s ere materia's
specifically necessary for the elfective
application of a significant array of
technical infortmation and know-how.

D. Goods Accompernied by
Sophisticated Know-How are goods. 1.
the use of which requires the provisicn
(disclosure) of a significant array of
technical information 2nd know-how
(including operation, application or
maintenance know-how). and/or .

2. for which embedded know-how is
inherently derivable by reverse
engineering, or is revealed by use of the
goods.

Contents

1.0 Computer Networks Techrolegzy

2.0 Computer Technology

3.0 Software Tecknology .

4.0 Aulomated Real-time Control
Techrolegy

5.0 Materizis Technolegy

6.0 Directed Enerav Technolomy

7.0 Somico lliiiros oy
Coisponent Technoiom

8.0 Instrumerntation Techrolegy

8.0 Teleccmmuaications Te
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10.0 Cememunication, Nevigation,
Guidance and Cuatrol Technology

11.0 Mic;owave Techinology

12.0 Veticular Technology

13.0 Optical and Lzser Technology

14.0 Sencor Technology

15.0 Undersea Systems Technology

16.0 Chemical Tacha elegy

17.0 Nuc'zar Specific Technology
{Draft being finalized with the
Department of Enerqy for later

N "72'

publication)
1.0 Compute: Netwo:ks Technology
1.1 Network Architecture “

1.2 Implementciion Teckrclogies
2.0 Compuler Tcchaology
2.1 System Architecture Technology

2.1.1 Generza] System Architecture
Technology

2.1.2 Processor Architecture
Technology

2.1.3 Meimory Hierarchy Teclinology

2.2 Systems Herdware Development
end Production Technology

2.21 Computer Hardware
Developmeant Technology

2.2.2 Computer Hardware Production
Technology

2.2.3 Computer Manufacturing Control
System (CMCS) and Computer-
Assisted Manufacturing {CAM)
Techrology

2.2.4 Intercornections Tec‘wol% ;

2.2,5 Productioa Testing Technology

2.2.6 Counputer Cooling Technology

2.2.7 Power Supply and Distribution
Technology

2.3 Digital Computer System

Utilization Technology

2.31 Computer-Assisted Sztvicing
{CAS) Technology

2.3.2 Computer Systems Configuration
Manzgement Technology

2.3.3 Digital Computer Security
Techrology

234 Computer-Assisted Training/
Simulation Technology

24 Legicand Hig! ,~Speec' Memory
Asceruly Technolrg

241 Ser—x'onuuc:o. Lozic and Memory

Assembly Tec hrologv

2.4.2 Magnetic Core Memory
Technology

2.4.8 Josephson junction Technolovy

244 Charge-Coupled Davice (CCD)
Memory Te:l;nc!cgy

245 Magnetic Butkle Logic and
Memory Technology

248 Magnelic Cress-Tie Memery
Tech-’:clo"y

247 Fisted-Wire n.en’.ar} T‘.c_rmogy

2.4.8 Microprocessor Technolegy

ge Technology

2.5 f-f, ,"f_‘.'c N T i

“-v

S
2.5.1.1 Ma r.r:bc Disc Read/Yvrite
Head Tech: nology

16AT

2.51.2 Magnetic Dicc Reconding \.e'..ia

Tbchuu‘fogy

2.5.1.3 Winchostor Diss Technolegy

2.5.1.4 Flaxible Disc Drive Technclogy

2.5.2 Maonelic Tepe Storage
Technology

2.5.21 Conventionzal Magnetic Tape
. Drive Technology

2522 Cartridge/Casette Technology

2.5.3 Other Sior age T Technology

2.53.1 Electron Eeam Memory
Technolog‘{

2.53.2 Cptica
Technology

2.5.3.3 Holographic/Laser Memo~y
Technology

2.5.3.4 Video Disc Digital Recording
Technology

2.5.3.5 Archival Magnetic Tape
Mamory Technology

2.6 Digital Computer D.splay and

Peripheral Tecanclogy

261 A!phanuman’c &nd Graphic
Terminal Technclogy

262 T m.,m:rcl Tachnology

2.8.21 Dizital Flzt-Bad Technelogy

2622 Non- -Impact Linz Prizter
Technology

2 7. Analog and Hybrid Computer
Technology

2.8 Other Related Technology

2.8.1 Speech Processing Technology
2.8.2 Artifical Intellizence Technology

3.0 SOFTWARE TECHNOLOGY

3.1 Dezvelopment Environment

Technology

3.1.1 Soltwere Life-Cycle Management
Technology

3.1.2 Software Library Daxa Base
Technology

3.1.3 Scltware Dﬂvelopment Tool
Techrology

314 Formal Methods and Tools for
Developing Trusted Software
Techaelegy

Cryogenic Memory

3.2 Operctions ond Mointenance
Technology

3.21 Maintenance of Large Safm are
Product Technology

3.3 App!:'}:é:icr—n.Sofrx;a}e Technology
3.3.1 Secure Software Technology

3.3.2 Large Self-Adzpting Software

System Technolcgy
40 AUTO‘ {ATED REAL-TDME
CONTROL TECHNCLOGY

4.1 Utilization of Digital Processing
Technolegy

4.2 Analoz and Hybrid Computiné
Technique Technology

4.3 Display Technology

$.4 Reloted Softwere Technology

kS ] . e
J-G »L.’AA.A.\. 1..) A..‘_,A..Iu~CG

5.1 Melals end Alloys Technology

(IreXx) iG-T -0

11 U 'T.“"C and Amorhous Yintcls
Tcw o ;S}

51.2 Nichel ;

5138 Titanlem A.Hc.v)s Jec‘. olugy

5.4.4 il h-Tanperature Contings
Tecknolocy for Superalloys and
Titenlum

51.5 Niotium {Commbih.n] Alloys
Technology

5.1.8 Mclybdenwn Alloys Technolegy

5.1.7° Tungsten Alloys Technology

§.1.8 Casting end Coating Technology
of Intricate Hollow Superelioy
Shapes

5.1.80 Plasma Spraving Technology

51.10 Advenced Powder Metallurgy
Technolegy

51.11 Superplastic Forming/Diffusion
Deacing (ZPF/DB) T:r.‘-.'::"*-y

51.12 Titenium, Nickel, and iron
Aluminides Technolony

5.1.13 Superconducting M2
Technology

51.14 Pressure Pipe Fittings
Technology

terials

82 Advonced Composites Tec L:7::»10gy

5.21 Fibers and Filamentary Materials
Technology

5.2.2 Filament Winding, Tapz Lzying,
and Interlacing T deo 5y

523 Advanced C.CQDJC NMatl
Composites Technology

2.4 Muotel- end Graphis-Matrix
Composites Techaology

5.25 Ceramics Technology

5.2.6 Svperalley Coinposites
Technology

5.3 Precessing and Forming

Technologies

%.3.1 Hot Isostatic Pressing (HIP)
Technology

5.3.2 High-Temperature Press
Technology

5.3.3 Isotherma! Rolling Mil!
Technology

5.3.4 lsothiermal Metal Werking
Technology

5.3.5 High-Tempsrature Furnzce and
Coating Unit Tecknolegy

5.3.8 Numerciallv Controlled Machine
Tools Technology

5.3.7 Precizion Turning hMachines
Technolegy

53.8 Spin- and Flow-Forming
Machines Technelogy

5.3.9 High Vaccum Technolozgy -
(Pumps)

5.3.10 Laser Processing Technology

5.3.11 High Performance Welding
Technology

§.3.12 Fracture Analysis, -
Nondestructive Eveluation (NDE).
and Contro! Tecknology

5.3.13 Test Equipment for Integrated
Structural Testing Technology

€.0 LCiected Cocrgy Technelozy

81 HihErswvlczzr {BEL Tozers)

Technziogy

8.1.1 Iigh Energy Laser Technology

Fut-lished by THE BUREAU OF NATIONAL AFFAIRS, INC., WASHINGTON, D.C. 20057
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chh::‘.cgy
6.1.3 [=em Poin‘ing and Control
Technology
Maountire Subsyrtem Technology
Becam-Tarseting Coupling
Technology
6.1.8 LCezm Propzgation Technolegy

6.2 Particle Beam Technology

6.2.1 High-Current Particle Beam
Generatica Technolegy

6.2.1.1 Post-Injscticn (Pzrticle Beam
Accelerator) Ter:hnolog?y

6.2.2 Short-Term Enzrgy Generation
Subsystem Techaolegy

6.2.3 DBcum fropagation Technolegy

6.2.4 Ecaxn-’ra:;et Coupling
Techzology

6.2.5 Doam Conirol €
Technology

6.2.6 Resm Neutralization Technology

5.1.2

614
6.1.5

Subsystem

63 Microweve Erergy Transmissicn
Teckaology

7.0 Szmicondnclor and Electronic
Compcnent Techaclogy

2.1 Microcircuit Teckaology

7.1.1 Waler Preparation

7.1.2 Epitaxy

7.1.3 Oxidation

7.1.4 Meskmaking

71.5A Lithography-Resist Proce sing
7.1.58 Lithegraphy-Wafer Imaging
7.1.6 Selective Reinoval

7.1.7 Diffusior/Implantation

7.1.8 Thin Film Deposition

719 Assembly

7.1.10 Testing

7.1.11 Facilities

7.112 1C Design

7.1.13 Hybrid Microcircuits

7.1.14 Microwave Microcircuits

7.2 Transistor, Diode, cnd Thyristor
Technology

7.21 Discrete Transislors
7.2.2 Diodes
7.2.3 Thyristors

7.3 De ‘ector, Tube, In.cns'r ‘er, and
Cooler Tecinolegy

7.7.3.1 Semiconductor Declectors
7.3.2 Photemultizlier Tubes

7.3.3 Image Intensifiers

7.3.4 Thermoelectric Coolers

74 Acoustic Wave Device Tecknology

7.5 Thin Film Memory Dzvice

Techknoiogy

7.5.1 Magnetic Bubble Memories

7.5.2 Plated Wire Memories

7.5.3 Cross-Tie Memcries

7.6 Fassive Component Technology

7.6

7.6.2 DBoundary Laver Menolithic
Ceremic Cvztlters

763 Qo.rim Coitals

7.64 Printed Circuit Boards

7.7 Crycgenic Componen! Technology

7.7.1 Superconducting Digital
Ccmponents

Forrite Nzterials

‘1'.. ,.J T”I '7"""}'

~8 E ’-’r.‘mmc

7.81 BulkIndium Phospmue (izP)

7.8.2 Bulk Gallivm Arsenide (GeAg)

7.83 Vapor Ihase Epitaxy of In;,Ge,Py

. yAs;on InP

7.84 LeadLzdthenum Zxrcaomum
Titanate (PZLT)

7.8.5 Lead Zirconium Titanate
{Pb({Zr,Ti)0,, PZT)

7.8.8 MgO (Magrnesivm Oxide,
Periclase)

7.8.7 Thin Film Interference Coatings
for Optics and Other Applicetions
by Vacuum Deposition

7.8.8 Sodium end Potassivm Halides
{NaF, NaCl, KC}, KBr, etc.)

7.88 Thallium Bromoidiode {TIRs L4,
KRS-5)

7.8.10 Dehydrogen Phosphates (ADP,
KDP, KD*P, CD*P, CD* A, etc))

7.8.11 Bicmuth Silicen Oxide (BSO,
Bi.;Si0.,) Bismuth CGermeanium
Oxide (BGO, Bi,,;Ge0:)

7.8.12 DPolyvalent Binary Flucrides (e.g.,
BaF- CeF; LﬂF‘ Tth Z&F‘)

7.813  Yitrofuorides (e.3. LiYF,,
KY-F]Q‘ etc. )

7.8.14 Niobales and Tantalates (e.g.
LINbBO,, LiTa0,, KNbO,)

7.815 Neodymium Laser Hosts
(especially YAG (Y.Al.,). but also
including L2:3e;0;, NéP, 0.,
K;NdLi:F;;\. e’c.)

7.8.16 Lanthanum Chloride Laser
Materials (LaCly:Pr®,:Er®, etc.)

7.8.17 Mercury Cadmium Teliuride
(bulk and thin films)

7.8.18 Cadmium Telluride Cyrstals

7.8.19 Leed Telluride {PbTe)

7.8.20 Epitaxial Lead Tin Teiluride and
Lead Telluride (PbSnTe and PbTe)

7.8.21 Lead Tin Selenide {Pb,.,SN,Se)

7.8.22 Electrooptical Materials with the
Chalcopyrite Structure

7.8.23 Rare Earth-Transition Metal
Permarent Magnets (example:
samarium cchalt end substituied
samarium cobalt)

7.8.24 Gedolinium Gallium Gamet
(GGG) and Substituted GGG as a
Substrate for Magnetic Oxide Films
(see alsy Szction 3. 5)

7.8.25 Malerials for Magnetic Bubble
Memeories {Thin Magneltic Films
Grown on Subrates)

7.£.26 Germenium-—High Purity
Detecter Grade

7.8.27 3" or Greater Diameter Silicon
Walers

7.8.28 Detector Grade Silicon Weler
with Resistivity 10,000-15,0603 ohm-
cm

7.8.29 Indium Dope? Extrinsic Silicon
Crystédla with Inuum Ccrnceniration
of £52ut 10%em

7.6.22 :’.'3.‘:::.5 ;,'.“:-E
7 7.8.31 Pyrolytic Boron Nitrid
7.8.32 Geallium Antimonide
7.8.33 Indium Arsenide
7.8.34 Indium Antimonide

)3
ce

j
("EN)
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88 DNCTIINICVTATION

TTC'YY‘.'CL’? SY

81 Time-Doma’n MMezsi-zmeat

Techinology

811 Oscilloccops Technoligy

81.2 Timz Interval Mzesuring
Technology

82 Frequency-Demain Mlecsurement
Technalogy

8.2.1 Radio Spectrum Aralyzer

Technology

8.2.2 Fanorzmic and Dizital Receiver
Technology

8.2.3 Real-Time Spectrum Analyzer
Technology

824

83 Frequency Slendards
Source Tec. waclogy
83.1 Freguency Standard Technolegy
8.3.2 Frequency Syutlesizer
Technolozy
8.3.3 Signal Generator T c‘ﬂology
8.4 E'zctrical Feromelzr and Digital
Measuring Technolegy
8.4.1 Network Analyzer Tzchnolegy
84.2 Digital Vollage Ma2suring
Technology
Microswave Power M{zter
Technology
Active Sign
Technology

Frequency-C--:nter Technolegy
and Signal

84.3

8.4.4 al Acquisition Probe

85 Digital Instrument Technology

8.5.1 Logic Analyzer Technolegy

8.5.2 Micreprocessor Develcpment
System T2cknolcgy

8.5.3 Analcg-to-Digital znd ngnal to-
Analog Conver:er Technology .

8.5.4 Automatic Test Eguipment
Technology _

8.5.5 Digital Storage Oscilloscope and
Digitizer Tecknolegy

8.6 Recording Technolzcy
8.6.1 Reccrder/Reprod

8.7 Fhotograpkic and Criical
Measvrement Tecbno;’og"

87.1 Photegrenhic Interzre
Technolozy

8.7.2 Laser Rargafinding Technolezy

8.7.3 Laser Measurement .ec‘mu.og\

87.4 LIDAR/Laser Radar Technology

8.7.5 Aerial and Streak Camera
Technology

8.7.6 High Speed Cinama Recording
Camera Technolcgy

8.7.7 Microdensitometer Technology

cer Technolegy

tation

8.0 TELECOMNMIUKNICATION
TECHNOLOGY

8.1 Telecormunicotions Systems
Technology

9.11 RFCOA.mmeaho s Systems

Techno’cgy
81.3 Acoustic Communications
Systems Technoicgy

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., WASHINGTON, D.C. 20037

N-3 2



N'=4  (No. 327)
014 Cpoze Quilifiad

.—,--. - = mm——e

Telecommuniczlions Eguipment
Technology

£2 Swilching Techuology
9.2.1 Circuii Switcliag Tecunol oy

9.2.2 }{.csazz Switching Technology
§.2.3 Pucaet Swilchi ,.3T'.ch.nclc.gy

8.3 Mkiodems and Mulliplexing
Techknolzgy

9.3.1 Modem Technolegy .
9.2.2 Multiplexing Techinology

10.0 COMMUMICATION, )
NAVIGATION, GU'D ANCE, AND
CONTROL TECHNOLGCGY

10.1 Vekhicle Control Tecknology

10.11 Spececrafl Guidance and
CO 1t ‘01 Tor—‘\qn‘nqy

10.1.1.1  Spececraft Stabilization
Technology

10.1.1.2 Spacecralt Attitude Control
Tech"\ogv

10.1.1.3 Spacecraft Technigues for
Srace "rnronrr'":"al Effects

10.1.1.4 Satellite Thermal Design
Technology

10.1.1.5 Onboard Sensor Techniques
Providing Control Infermation

10.1.2  Air Vehicle Guidznce and
Control Technology

10.1.21 Remote Control Techniques

10.1.3 Ship Guidance and Control
Technolegy

10.1.3.1 Nevigation and Fositioning
Technigues

10.1.3.2 Techniques for In-Water Speed
Measurement 2nd Integration

10.3.4 Submersible Guidance and
Control Technology

20.2. Inerticl Novigetion Systzms (INS)

and Felaied Technology

10.2.1 Incrlial Navigation Systems
Integration Technology

10.2.2 Inerial Gimballaed Platform
"~ Technolegy
10.2.3 Inertiaj Suapdown Systems
Technolegy '
10.2.4 Floated Bal.-Beanr.g Gytoscope
TeJmo;ogv

10.2.5 Gas Dearing Gyroscope

Teghnology

10.2.6 Flexure Rotor Gytoscope
Technology

10.2.7 Ring Laser Gyrescope
Techrology ’

10.2.8 Electroslaticallv Supported
Gyroscope Technnlogy

10.2.9 Nuclcar Maznetic Resonance
Gyroscope Technolegy

10.2.10 Fiker Cptics Gytoscope
Technology

10.2.11 Low-Cost Gyroscope
Tnc“rologv

10.2.32

10.2.13

[ SR
a

Vo T :'.f’.":‘: oy

10.3 Cocpeictive Systems for Radio
Nevireticnend Redio Communication
Technoiogy

n ’chﬂ"“no cgy
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- --(‘:-:;:r:'..'w RadicMovizziion and !
Racio Direciiva rinding j
310.3.11 Ro2is Si—alConenmticn J
Technology .- ‘
10.3.1.2 Radio Signal D‘l“CL.OD and ‘
Processing Techno! cay

.103.1.3 N~v16d.:on Cemputation and .’

Control Technelogy

10.3.14 Systems Integration
Technology

10.3.2 Platform Cooperative Radio
Communicaticn Te':hr.clczy

10.3.2.1 Radio Signal-to-Nois
Enhancement Technoiogy

10.3.2.2 Anlecana Matching Overa
Multiplicity ¢i User Lilocated kF
Band Technclogy

10.3.2.3 Radio Signal Transmitting,
Receiving Detection, end Processing
Tec}‘nolo

10.3.3 &ne:al Avicnics/Flsctronics
Systeme Tecknolegy

10.3. 3 1 Utilization of Solid-State

Digital Components in System

Design Technnology

10.3.3.2 S) stem Archilecture
Technology

10.3.3.3 RU"”\.ILEd/ Hardened
Equipment Techinology

10.3.4 LDispley and Centrol Interface for
Integrated Communication/
Navigation Technology

10.3.4.1 lmp oved HUD-Hclegraphic
Combiner Lens Tecknology

10.3.4.2 Voice Control Input
Technology

11.0 MICROWAVE TECHNOLOGY
11.1 Microwave Tube Technology

11.1.1 Electron Gun and Bezm Design
11.1.2 Microwave Circuits
11.1.3 Microwave Tube Assembly

11.2 Microweve Solid-State Device
Techaology

11.3 High Pcwer MMicroweve Conirol
Co'“ponem Tecknology

11.4 - Waveguide and Component
Technology

12.0 VEHICULAR TECENOLOGY
12.1 Aeronautical Vehicle Technology

12.1.1 Laminar Flow Contro} (LFC)

121.2 Airfoil, Helicopter Rotor and
Wing Designs [including high hft
d°v1c=s)

12.1.3 Ccmputer-Aided Design end
M an..fa:ture (CAD/CAM)

1214 Technologies for Integrating
Sensor Subsvstems

1213 Cznirol Coafigured Vekicles

1216 flight Conrol and Flight

Manzgement

E‘rcfj- “f'”“chc Hardening
Techn o og

12+ q }-'
SO ,'.‘C:-“.,

1‘?19 hb.S‘..A.n_; ity (Loes of
Lubricatien) Technology

12110 Alvenced Dropellens

12.1.11 Advanced Structwal Bonding

Nl

R

metat Datin

(ITEX) 1C-7-80

12.2 Morine Vabicle Technningy

12.21 Iydrodyrerzic L‘es‘,_;n ef
Advarnced Hell Form

12.2.2 Follend feil Sirerioe Ter i)
for Advanced Hydrofoils

12.2.3 L"'h.ne.;,m Nearine Platieima
Struciare Techneleg

12.2.4 Tec!molo(,y for Flzxible Curtains
and Skirts for Air Bubbie Supoiied
Flatforms

12.2.5 Autometed Platform Controls for
Hydrofoils and Other High-Spzed
Merire Vehicles

12.2.6 PolymerInizction Tecknzlogy
for Dreg Reduction

12.3 Deep Submergence Vehicle
Technology

12.3.1 Manned Submersitles,
Untethered

12.3.2 Manned Subme:sibles, Tethersd
and Divirg Equipment

12.3.3 Unmanned Tethernd and T Tow ed
Submersibles

12.3.4 Unmanned, Untethered Vehicles

12.3.5 Symtactic Foam Technaclogy

124 Gas Turbine Propulsior for
Aeronautical Vehicle Tecknolozy

12.4.1 System Coxfiguraticn,
Aerodynamic and Thermodynamic
Analysis

12.4.2 Variable Flo.'.pﬁlh Technolegy

12.4.3 Centrifugz] Flow Compressor
Aerodynarmics

12.4.4 Axizl Flow Fen and Compressor
Aerodynamics

124.5 Turbine Technolozy

124.8 Cooled Turtine Techaology

12.4.7 Rotating Fropulsion System
Structures

12.4.8 High DN Rolling Element
Bearings

'12.48 Gas Film Bearing Design

12.4.10
12411
12412
12.413
12.4.14

Ceramic Hybrid Bezring Decign
Lube Sy stom Seals Tecinzleg

Gaspath Seeling Technology

Cozting Teclinology

Combustor Aerodynamics

12.4.15 Combustion System Stuctures

12.4.16 Aftarburner/Ductburner
Aerothermodynamics

12.417 Frames, Cucts, and Cases

12.418 Propulsion System Inlegration
Technology -

12.4.19 Electronic Control Technclegy
and diagnostics

12.4.20 Sersors, Actuators. Intesfaces.
and Intercernnections for Advanced
Engine Coniro} Systemts

12.4.21 Fuel Pumps

12.4.22 Elecrical Fower Ceneration

12.4.23 Inlet Technclogy

12.4.24 Nozzles. Thrust Vecicring
Thrust Reversirg Techrz Jf}'

12.4.25 \Wind T\.n."el end Fropoision
Test Cell Technelozy

,and

125 Ges Turtinz i *'_'."—““,'_'.'

Marine Veh:cle Tech 0/0gy

1251 Gee Tuwbine Enjine Molsiure
angd Particulate Srparul Systems

20037
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10-7-80  (ITEX)
* ;12 2 Diotaciive gCul: 3 Techacto
for NMarine Gas T ..nmc Tnri

12.5.3 Technolozy for Heavy Fu cl
Capebility for Merine Gos Turbine
Engines

12.54 High Temperature Heat
Exc}ﬂr'mr T"“Mlcgy

12.5.5 L!bh'umbht Combined Gas and
Steam Turbine (COGAS) Systems

12.6 OtkcriMarine Propulsion

Technology

12.61 Compnosi'e Shafting

12.6.2 Lighmc];b: Cearing

12.6.3 Waler-Cocled and
Supercenducting Electrical
Machinery

12.6.4 Ship Propellers

12.6.5 Advancad Lift Fans

12.6.6 Largze AJvanced Waterjels

12.7 Easrgy Ceserction, Conversion

and Storage Techrnology

1271 Photo Vol'zic Cells

32.7.2 Radioactive Thermoelectric and
Thermicnic Generaters

12.72.3 Fuel Cells

12.7.4 Aerospace Qualily Nickel-
Cadmium and Nickel Hydrcgen
Batteries

12.7.5 Special Purpose Primary and
Reserve Balteries

12.7.6 Lithium Primary end Secondary
Eatteries

12.72.7 Hizh Energy Density—!ligh
Temperature Sezondary Batteries

12.7.8 Power Conditioning

12.7.9 Advanced Flywheels for Energy
Storage

13.0 OPTICAL AND LASER
TECHNOLGOGY

13.1 Fiber Optic Tecknology

13.1.1  Fiber Teclinology

13.1.2 Fiber Optic Cable Technology
13.1.3 Source and Detector Tecknology

13.1.4 Fiber optic Connecting and

Splicirg Teu“uo!ogy

13.1.5 Optical Coupler Technolegy

13.2 Integrated Optic Tecknology

13.3 Filter Teckzolozy

134 Mirror and Surfcce Techaology

13.5 Dye Leser Technology

13.6 Gas Loser Technology

13.7 Sernicanductor Leser Techrology

13.8 S50lid-Stats Leser Technology

139 Chemicel Laser

140 Sensor Technology

141 Infrared Czticel and UV Sersor

Techno. 2y

Tochnology

i42 Pcssive X-Roy Sensor Teckrology

snser
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4.6 Grovity Meter Teclnology
14.7 Rodor and Rzleted Technology
14.71 Syst=ina Architecture, Design
and lnteazelion Technuiogy
14.7.2 Transmitter Technelogy
14.7.8 Advance Radar Antenna Design
Technology
14.7.4 Radar Receiver Technology
14.7.5 Signal Processing Technology
14.7.8 Dicolay Technology
14.7.7 Radar Absorbing Material
Technology
15.9 Uudersca Syrtems Teclinology
15.1 Undersea Acoustic Technology
15.1.1 Acoustic Propagation, Modeling,
and Forecasting Technolegy
15.1.2 Accustic Reception Technology
15.1.3 Acoustic Transmission
Technology
1514 Acoustic Display Technology
15.2 Platform Acoustic Technology
153 eavy Lift Salvage Technology

154 Deep Sea Sensor Implantation
Technology

15.5 Research Facility Techrology
16.0 Chemical Teckoology

16.1 Polymeric Material Techrology
16.2 Hydraulic Fluid Technology.

16.3 Synthetic Lubriceting Oil and
Grecse Technology

15.4 Synthetic Elestomer Technology

165 Atnocphenc Pur'ﬁcatzon
Technology

17.0 Nuclear Specific Tecknsology
{Draflt being finclized with the Department of
Energy for later publication)
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zfcnce T
nelated Lk y Critlszl Teehnelogizs

AGENCY: Department of Energ

£omicH: Notice o!’pucha‘..cr o[ alist of
energy related militarily critical
technclogies.

suMnaRY: The Export Adniinistration
L £5-72) requires under
Section §{d) that an initial vzrsionof 2
list of mi!i?ari!_\' critical technelogics be
publis..ad in an apgropriate formin the
Foderel P: oistor not later than Oltoher
1, 1990 Thz Secretary ol Dcfznse l*as

o - o e
svelening

techneliogics. In support of the

(No. 327)

Departaant of Defense th 2 Deparlment
of Energy hzs prepared = Lt of energy
related r‘:lxt?mv critical lechinologies,
This List ie ettached.

patEe: Commente mus! be reesived on

or before December 30, 1230.

ADDESSEE: Written commants should

be directed to Inlio L. Torr~g, Dirertor,

Office of International Se"'..n'xy Affairs,

Room 5F—Co8, Forreste! Buiiding, 1000

Independent Avenue, SW., U. S

Depariment of Energy, Wezhington, D.C.

20585.

FOR FURTIZA §:FORIAATION COATACT:

John A, Griffin, Director, Bivizica of
Politizo-! filitary Security ATlairs,
Oxﬁce of International Seeurity
Affzirs, Room 5F-C56, Forraetal
Building, 1600 Independent Avenue,
S.\W,, U.S. Department of Energy,
Washmalon. D C. 20335 (202) 252~
2127.

Leca Silverstrom, Assistant Gereral
Counsel for International
Development #nd Delenze Frograms,
Room 8F-053, Forrestal Suiiding, 10060
Independence Averue, S.W., U.S,
Depaitment of Energy, Weshington,
D.C. 20585 (202} 252-6975.

Dated at Weshington, D.C. this z5ih day of

September, 1230,

Duane C. Sewell,

Assistont Secretary for Defense Prcgrams.

DOE Critical Tachnology List
1 Introduction

This mat erial was prepared in
response i¢ the Export Administration
Act of 1978, which requires &N
interagency study, headed by the
Department of Defense and with
Department of Ene:gy participaiion, of a
proposed new approach to export
control. The propesal sugzests shifting
the focus of contrg! it G € ad preducts to
& set of critical technolozics, inthe bt ope
that this shift of focus would provid
more effective system of coatro’s and
promote a broacer ranze of exparts
without any increesed Tisk to natizral
security.

The attactad list was developad in
several iterations, with input from the
National Laboratcries and cther
selected DOE contractors. During this
development & great deal of thoucht has
been devoted to the preblems of export
control, and it is ciear that substantially
more work will have to bz dona to
obtain a list that reficcts el of the
legitimate national security concerns,
vet with enough specificity to be uscful
1o export contro! cificars.

Luch of the background for the now
epproach to export con rc] trr g
heve come from the so-cail
raport.? The new
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Part VI
Department of
Energy

' Defense Programs; List of Energy
‘Related Miiitarily Critical Technologies
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