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DEFINITIONS
IDA publishes the following documenta to report the resulta of Ita wol1l.

Reports
Reports are the most authorttatlve and moat carefully considered producla IDA publishes.
TIley normally embody resulta 01 major projecla which (a) have a direct baartng on daclslons
aRectlng major progrems, or (b) address Issues of significant concern to the executive
Brench, the Congress and/or the public, or (c) address Issues that han slgnlflcantaconomlc
Implications. IDA Reports are reviewed by omlde panels of experts to ansure their high
quality and relevance to tha problems studied, and they are released by the President of IDA.

Papers
Papers normally address relatively reatrtcted tachnlcal or policy Issues. TIley communicate
the resulta of special analyses, Intertm reports or phasas of a taall, ad hoc or quick reaction
wol1l. Papers are mlewed to ensure thatthay meet atandards similar to thosa expectad of
refereed papers In professional Journals.

Memorandum Reports
IDA Memorendum Reports are used for the convenience of the sponsors or the analysts to
record subatantlve wol1l done In quick reaction studies and major Interectlva tachnlcalsupport
aellvilles; to make available preliminary and tentatln resulta of analyses or of wol1llng
group and panel actlvllJes; to forward Information that Is 8ss.entlally unanalyzed and uneval·
uated; or to make a record of conferences, meetings, or brtellngs, or of data developed In
the course of an Investigation. Revlaw 01 Memorendum Reports Is sulled to their contant
and Intended use.

TIle resulta of IDA wol1l are also conveyad by brtallngs and Informal memorenda to sponsors
and others designated by the sponsors, when appropriate.

TIle wol1l reported In this document was conducted under contract MDA 903 84 C0031 for
the Department of Oefensa. TIle publication of this IDA Memorendum Report does not Indicate
endorsemant by the Department of Defanse, nor should tha contenta ba construad as rallectlng
tha oRlclaf posllJon of that agency.

TIlls Memorendum Report Is published In .order to make available the material II contains
for the use and convenience of Intereated parties. TIle matertal has not necassarlly been
completely evaluated and analyzed, nor subjected to IDA review.

Further dissemination only as directed by OUSDAIlPaT, The Pentagon, Washington, DC
20301·3070; 15 July 1987, or higher authortty.
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FOREWORD

IDA was asked by the sponsor to undertake the leadership for a task to assess in various
countries the state of the technology base of potential use in military weapons systems. This
report is submitted in fulfillmentrof that request.

The draft of this report was prepared for IDA by:

Leading Technologies Incorporated
1611 North Kent Street
Arlington, Virginia 22209

This report presents the findings of a team of experts assembled under the leadership of
Oarence A. Robinson, Jr., President, LTI. They include:

Supriya Chakrabarti, Ph.D., Senior Fellow and Principal Investigator, Space Sciences
Laboratory, Berkeley

Wayne P. Gagner, President, S&W Associates

Kenneth Jordan, Ph.D., Vice President/Chief Scientist, SAIC

R. Norris Keeler, Ph.D., Consultant.

Based on the guidance of the sponsor, the team of experts visited, at times with IDA
representation, selected companies and laboratories in Israel and Europe to evaluate their
technology base. The United States Embassies in each country were notified by the
Department of Defense of the visits and that the visits would on an informal and unclassified
basis. While the embassies were not asked to provide assistance, nonetheless they did provide
assistance in varying degrees. Their assistance is appreciated.

At each company or laboratory, the team briefed the attendees on the purpose of the
discussions and provided a nondisclosure agreement stating that the information received was
for U.S. Government use only and would not be disclosed to U.S. industry or others.
Therefore, to assist in the distribution of this report, the material has been screened by LTI
to exclude company proprietary information. The excluded material is available to U.S.
Government users through the sponsor.

The draft report was originally prepared as a briefing document and used in a series of
briefings presented by the team to various offices and agencies of DoD. Subsequent to the
submission of the briefing document to the sponsor, IDA and LTI revised the document to put
it into the more conventional format herein.

iii
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1=lJf1l1erdlssalJllllohon only os directed by OUSDNIP&T The Pentagon, WashlngtDn, DC 20301-3070; 15 July 1987, or higher
aultmnty

. ,

o Armor/Anti-arrnorTechnology

Israel. SOREQ is developing electron beam discharge plasmas to accelerate
projectiles to hypeJVelocity using existing guns. This research should enable
scaling to larger caliber projectiles at velocities of 2 km/sec., and is known as
electro-tl1ermal technology. Dr, Kaplan is conducting the research in this
project. Rafael is developing and deploying reactive armor and pursuing more
effective shaped charge designs to penetrate annar. There is close
collaboration with MBB in West Germany, where tests have been conducted on
captured Soviet-built armor. A sliding sabot annor penetrator also is being
developed that increases operational effectiveness through very clever
engineering.

Israel Military Industries is developing a ramjet propelled anti-tank missile, and
is conducting research in several programs that could relate directly to SOlO
kinetic kill vehicle weapons. Another concept in Israel is called Porcupine
which disrupts penetrators and shaped charge implosion. ISrael is the largest
exporter of kinetic energy weapons in the Western world.' Rafael also has
developed a new self-forging tank penetrator.

r-4

FurtoerlllSSermnotlOn only os 6Jrecteo l1y OUSDNIP&T The Pentagon, Wnstllngton DC 2030 1-3070; 15 JIIly t907, orl1rghtll
llUthooty
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o Mirrors. (See Attachment XU.

o Sensor technologies

Israel. Work. is in progress by Soreq with a new compound. MZT at 3·5 or 8·
12 mkrons for increased reliability. sensitivity and shelf life. Another infrared
technology development is Mercury Cadmium Telluride up to lo-in. diameter.

Plasma detector work is being done by Rafael to develop radiation hardened
arrays against microwave radiation. EI-Op is developing visual optics for night
vision and unaided visual optics. Tadiran is working on an area of passive
radar to detect and classify a single pulse signal.

1·6

Further dissemination onlyllS directed by OUSDNlP&T TOe Pefllagon. WastlltlglOn, DC 20301-3070; 15 JUly 1967 orhoghef
Ollltlonly
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SEC110Nm

ISRAEL

A. OVERAlL ASSESSMEIIT FOR ISRAEL

o Military teehnoIoI.Y driven by Israel's peaJljar thrcat and economk situation

T&ticaI orientation to molt efforts with the possible accption of anti-tactical
ballistic. miw'Jes requirUw "stu." apprOKhcs

Tcc.hnoIocY bated on CItrJpolations of U.s. equipment and ideas

De'Ydopments oricnCcd toward particular threats

Good _ but _orr upabilitics ...aIc (with • few a __) as ...11
as wupons codes

o Asarault

Much Israeli fielded dedronic warfare and conununiutions equipment ahead of
U.s. fielded .qu"""
Slratqic DcfcnIc Initialiw: uacfuI '_DIY io • fallout from their to<ticaJ
efforu

o Israeli industry coordinalcd with the Ministry of [)creMe

Avoids duplation of efforts

Transfer ollhreat data and doctrine to all required c:ompanies

E.Itensive we ofreserve miJitlJ')' as desip cngineen and operational analysis

B. ISRAEU CONVENTIONAL TECHNOLOGY ASSESSMEIIT

o First dbcoveTy of "active" armor (with MBB of Germany)

o Stri1cin& IlICCeUCS in protectinc Jsrldl arr.'lOfed whktes Iph. shlpe:d charJes

o Prldical orientation

o Oriented to present threat

o Quict to adapt con«pts for praetical ...

o Exelknt inteUilenee on futuR systems

o Continuous UWadinl (in tests) ollsracli """"" chutes

m·1
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•

•

State chart formalism for seneration of spedfiutions
Correctness usina formal methods of mathematical logic

o Continual upgrade of systems to provide fast rcxtion indication and warning

Tri-modes of: threat indication. carrier weapon detection. and point
deleme
ExtensiYe EW. and force mUltiplier capabilities in lacta and equipment

3. Directed EneraY Weapons Overview

o &ceUcnt pulsed po'ifI'er. power conditioninC d'Cort

o InnoYItive FEL etrott

o Calculations for nuclear pumped X-ray laser

Not as thorough as Uwrcncc Livermore National Laboratory
I..att of radiation·hydro capability and nudear pumping limits project

o Vulntnlbilily,lclhaJjly capabilily

o Detonation pumped laser (PbN3) CIIcuIations

o Ncutr>l: I!-l>wn not pursued

o Good analytic capabilily

o Point dcfc:Ne • tactical applications

The Israeli pulsed power and power conditionina is limited in scope to luer. cyclotron
maers. and rdatMstic electron beIm applic:.ations. Althouah the current scope is nlJ'l"OW, the:
pulsed power work is first rale. Pulse power also constitutel a technology bue for rd guns.
charged or neutral partide beams Ihou1d Israel choose to conduct work in these prosrams.

There are • number of intereatinl Free EJectron Luer concepts being initiated in Israel.
One of the more promisinc is the IO<aILed -wtgIerlCil" FEL, providina: for a weicht and cost
reduction. This idu would eliminate a JUbltlntial metallk: component of the FEL, providinl
for a weiJht and cost reduc:tion. The unanswered question b whether the laser can lCa!e to
hJlher currents.

The Istldl A1!C (Dfmolllllleer SIleYa) Is ICtMly punuina • number Dr x-ray 1_
options. The nuclear pumped X-rq laser runs in parallel wtth radiation transport code
development, but the USDOE X-ny luer Protnm is more Idvanced. SeYer.. other promisina:
ideas are also beq pursued. incIudu. coherent radiation from thanndcd e-bcams in crystals.

One of the more intcrestinl later projects is the proposli to buikt a tbemicaI laser (in
the viaibte) operatinc from detonation products. There are tubstanrial ditliculties with the
practicol realzalion 01 thIa ideI, bu' W h could be done, boCh ",.tqic and ,ac_
implications would be enormous.

4. Klnetlc 1!neJI,Y W........

o Dcvdaped as fallout ofantHant raearch efforb
o UrF larelp ..... martel

ro·3
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NEGEV lEAD AZIPE. SHORT WAYEJ FNGlH CHEMICAL LASER

Israel is developing a laser pumped by the detonation product Iud azide. The energy level of

the laser is formed by the detonation depicted in the 1UPh. The activated lead atom is the,

product of the detonation and corraponds to luer radiation al a wavelencth of 46Z

nanometers. dose to the molt eftcttiYe WlVelerwth to penetJllte the ocean 10 IipUficanI

depths. The ted\noIClIY is planned for IIIef communications IS • compact. inexperwive device

10 we as a bellrincer I)'Stem for JUbturines. It also could be UJed for countermeasures

....... IR...-. Oft the ta<ticaI battlelleld and In IpllU.

m·I2
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SOREO LEAD SALT TIJNABLE DIODE LASERS

The configuration of SOREQ's laser is depicted for hetrodyne detection of infrared energy

from a remote source. This tunable device technology could provide shot noise limited,

frequency stable, single mode lasing features. Graph at right depicts the increase efficiencies

from heterodyne detection as opposed to direct detection.

ill-14

Case 1:18-cv-02048-TSC   Document 18-4   Filed 02/28/19   Page 30 of 129







 

    

     

     

    

          

         

 

     

     

       

 

   

CATEGORyn

o Thermal imaging devices (UROD)

o High repetition laser rangefinder (HRLR)

o Stabilized fire control system (FSC)

o Muzzle reference sensor (MRS)

o Wild field of view HUD for Lavi, multicolor symbology display

o Development of IR sensor for discriminating against penaids

CATEGORY IDA

o Computer controlled optical surfacing machine

o Development of wavelength dependent choppers

o Optical coatings for high energy lasers

CATEGORY llIB

o Stabilized heterodyne systems

m-17
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EL-OP HIGH POWER, SEALED OFF CARBON DIOXIDE LASER

A 1o-Kilowatt, 10% efficient carbon dioxide laser is being developed by EI-Op in Israel. The

device is completely enclosed, and is made possible by very efficient heat transfer. The

maximum amount of surface in this design is exposed to the heat exchange medium. The laser

path is lengthened to accommodate surface cooling. The performance is the best for a known

enclosed-cycle laser in the West. The laser could be used on spacecraft, or in a variety of

other applications, such as sensor countermeasures.

ill-1S
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EL-OP HOLOGRAPIDC OPTICAL ELEMENTS

There are numerous applications for HOE technology. E1-0p has specifically applied this

technology to a Helmet Display System (HDS) to increase a combat pilot's first-shoot time

with complete freedom of head movement. The HDS measures line of sight, range to target,

ballistics, wind data, etc. The collimated image is transferred through fiberoptics from a high

brightness CRT. The image is projected and seen by the pilot properly oriented regardless of

head position, enabling freedom to monitor cockpit displays as well as outside scenarios.

m-22
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EL-OP SPECffiAL AND ANGULAR SELECfIVITY

The thin film holographic optical element is highly selective in wavelength, avoiding the three

apex lines with high accuracy of the deflection angle. One application is for Identification

Friend or Foe (IFF), or for stealth applications in the visible or IR regions. As depicted, the

bandwidth is extremely narrow in the vicinity of 25 nanometers over a variation angle

incidence of 10 degrees in spectral response. The see-through response is also depicted

between 400 and 700 nm.

m·24
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Attachment IV

in various kinds of arrays. In this way performance can be natitored in

a practical way. See attached References .

. :-i r

IV-2
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Attachment VI

Category 1 Item: WIGGLERLESS FREE ELECTRON LASERS -- HEBREW

UNIVERSITY

Scientists working at the Hebrew University of Jerusalem, Yale and the

Office of Naval Research have come up with an interesting scheme to construct

a free electron laser without a wiggler, using a -two beam- accelerator. This

possibility was also studied theoretically, although without reference to

specific beam sources, by the Frascati group.

These investigators propose abandoning the use of wigglers for

stimulating optical emission from a charged particle beam, and propose instead

a two-stage accelerator approach based on uling magnetic fields. This is

shown in Figure I of the attached paper.

As shown in Figure I electrons are introduced from the accelerator at an

energy of 2 MeV and a current of 3 kiloamps. They are introduced at an angle

to the two magnets so that a spatially coherent helical orbit can be produced

for all the electrons. 0.5 mm radiation is coupled from stage one to stage

two to serve as a driver for the autoresonant accelerator in stage two. The

radiation is focused into a tapered light pipe for acceleration and efficiency

in focusing. In this arrangement the compact device can produce 10 MeV

electron beams. In the first stage, an intense electromagnetic wave with

circular polarization is generated by using the magnetic field shown in Figure

1.

In the second stage, the output of the Wiggler-free FEt is used for

accelerating electrons, known as the gyro-resonance accelerator. This

nomenklatura derives from the fact that a tranverse electromagnetic wave,

which can accelerate charged particles moving in resonance with the wave, is

autoresonant.

VI-l
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Attachment VI

Althoulh it may be difficult to Icale this idea, and thil i. Itill a

matter of controverlY, there i. no que.tion that the compact nature of the

lecond Itase acceleratioD i. attractive. These individuals .hould do

experimeDt. which will sive them a clear knowledge of how Icaleable their

IYltem i., and bow compact the firlt .tase caD be made.

VI-2
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Attachment VII

$180 - 240K total.

o Hebrew DDiversity also proposes experimental work iD understanding

RamaD processes which domiDate atmospheric transmission and in particular to

study the physical aspects of the relationship amoog gain, frequeDcy spread,

dispersion and phase froDt control.

The existing major equipment in the lab includes:

E-beam (cable gun, 300 nsec, lS0KeV, ISA/cm2).

Biom.tin digitizer with 2Sec/dlv resolution, hooked to Apple

computer, for time resolved recording and analysis.

Spectrometers (variety) + OMA hooked to Apple computer for spectrum

recording and analysis.

Appollo C02 laser + F.I.R. laser for I.R. interferometry aDd far

iDfrared absorption.

Ruby laser -- for ThompsoD scattering.

Power supplies (variety).

Vacuum system and pumps (variety).

Detectors aDd photodiodes (variety).

There also is a Lambda Physiks short pulse exclmer laser + dye laser and

a CW Nd Yag laser. Fot major numerical analysis the Unversity has a Cyber

computer 180 - 855 C.D.C.

VII-5
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Attachment X

CATEGORY I ITEM: COMPOTER YISIOH - !LBIT

Researcb on computer vision haa been carried out by Hr. 11811 Tuches

.of Elbit for tbe put fiVe or six years. The objective of tbis research

baa been severalfold. The first is to provide a d1&ital representation

of an im&8e an efficient lIIU1Der, tbus Provid1Dl data compression. The

second is to provide pattern recongnition in an adaptive manner for target

recognition and discr1.m1.Dation applications. The tbird is tbat tbe algorithms

should be cOlIIPutationally efficient and lend tbeuelves to an efficient

computer arcbi tecture so tbat tbey can be carried out rapidly, and by a

pbysically small, 11&bt we1&bt and low power package appropriate to tactical

applications and even expendable use.

Tbe algoritblll, developed by Hr. Tuches, consists of searcbing for

areas of interest, mapping tbe field of view into a set of cbaracteristic

transform coefficients, and tben pattern recognizing by means of discr1lll1nant

functions applied to tbese coefficients. This is boiled down to a discriminant

operator (by a learn1Dl process) wbich produces a single number, wbicb

it posi t1ve implies a target or if negative implies background. The

coefficients are derived by transforms (masks of tbe image in ways related

to bow tbe eye and tbe braiD process imagery and how a person searches

for patterns. SOlDe initial tbeoretical work was done along this line at

MIT by Yubet and Weizel in 1981. The algor1tblll takes into account the

dimensions or color, motion, and stereo. The algor1 tblll does not d1stort

the image and is invariant to rotation, pos1tion and size. Elbit bas achieved

98.51 classification success for tbe algoritblll on tactical type targets.

X-I
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Attachment X

The comput1Da power requ1red by tbe Illor1tbm 1s 0.5 GiSa-1nstruct1ons

per seoond', wb1ch prov1des search and detection rates ot 7 (512 x 512)

trUles per second. 1 spec1al purpose processor tor lIDplemeatinl the allor1tbm

haa been bullt udnl a parallel arohitecture. It weiSba 33 lbs •• haa dllDena10ns

ot SWxS·x12·, consumes 200 watts. and costs under $1001.

Th1s approacb holds prolll1se tor be1Da a sign1t1cant advance 1D the

area ot real tllDe tarlet 1dentit1cat1on and location as well as data

compress1on tor cODvent1onal and stratel1C app11cat1ons.

X-2
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Attachment XI

Electronic Warfare

The Israel Porces utilize Electronic Warfare as a seqment of
their inteqrated defense forces. This aspect of electronics is
combined with electronic intelliqence, communications,
reconnaissance and weapons within the C3I network. Results
indicate a very effective use of EW to protect critical elements
of equipment and personnel and provide a very effective ·soft
kill· capability to supplement weapon systems.

Israeli aircraft utilize equipment and 000 systems built to
u.s. standards, compatible Radar Warning Receivers (RWR), decoys,
ECCM devices and procedures, as well as dedicated electronic
combat aircraft for effectiveness within the close confines of
ranqe, reaction time and threats.

The aircraft systems are supplemented by drones ehat provide
real-time tarqet data directly to the cockpit of tactical
aircraft. Israel has command type aircraft (Boeinq 707, etc.)
that provide C3I for air operations.

Ground systems include several confiqurations of vehicle and
fixed base systems capable of complete tactical C3I, and include
SF/OF and full SIGINT capabilities. The naval command also has an
inteqrated C3I system with fully operational fixed site and
shipboard systems.

All facilities are inteqrated
intelliqence/command/communications system
military operations.

into a secure
that controls all

Key factors in technoloqy associated with the electronic
combat systems include:

o VLSI Circuits

oReal-Time Processinq

o II Processinq Capability

o Extensive Microelectronics at all levels

o Application of known technoloqy at all levels.

An example of utilization of technology includes airborne
equipment with a VLSI circuit (2 micron size, 12K qates)
inteqrated into a miniature device with a SAW (Surface Acoustic
Wave) elemene thae is totally reproqrammable and capable of
providinq sinqle pulse processinq to the antennae of an airborne
radar.

This example of
information is a
electronic systems.

processinq precise and critical points of
strength that is implemented in Israeli

XI-l
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The
fielded
systems
for all

Attachment XI

The electronic combat systems are designed and fully
functional for Israel and the 50 mile wide geographic constraints
of the country. The need for fully operational indications and
warning, threat assessment and 24 hour reliability of EW equipment
to effectively counter an attack is reflected in the Israeli
systems.

designs are basic and employ existing technology in
devices. The integration of various devices into field
is very apparent and functions as an integrated C3I system

ground, air and naval operations.

The maximum available substrate width (about 2") and the
requirement that the transducer be several tens of wavelengths
wide for efficient operation limit the lower frequency to about 10
MHz. The upper limit of 1 GHz is due to mask fabrication and
photolithographic constraints, as well as to propagation losses.

The maximal relative bandwidth for reasonable insertion loss
and second order effects is about 40\, while the minimal bandwidth
is of the order of 0.1\.

The maximum available length of substrate (about 6") limits
the maximum delay to 50 microseconds, While the minimal delay of
several hundred nanoseconds is due to RF isolation difficulties if
the two transducers are- too close to each other.

SAW devices, being completely passive, feature a high dynamic
range relative to noise, despite the relatively high insertion
loss. They also feature high bandwidth and center frequencies as
compared to digital, CCD or crystal devices. Compared to lumped
element components, they exhibit the well-known microelectronic
advantages of small size, high reproducibility, ruggedness and
freedom from tuning. Their performance, particularly of matched
filters and pulse compressors, is unique.

Typical Applications of SAW CHIRP Filters:

o Radar Pulse Compression: Improves resolution for a. given
range or for jamming immunity.

o Fast Frequency Synthesis: Mixes the output of two CHIRP
expanders impulsed with a variable delay.

o ESM Compressive (Microscan) Receivers: Based on two CHIRP
filters, provide a fast real-time analysis of a wide
frequency bank with good resolution.

o Fourier Transform Processors: Provide real-time analysis of
both amplitude and phase.

o Variable {Voltage-controlled) Delay Lines

o Time Compression/Expansion or Reversal Systems

XI-2
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Attachment XII

SIGINT

Signals Intelligence Systems provide accurate geographic
location of specific electronic signals from hostile C31 and
weapon systems.

The Israelis have developed high speed programmable signal
processing devices for both sonar and radar systems, as well as
electronic warfare and electronic intelligence systems.

The basic features that have been successfully exploited are:

o Programmable signal processing.

o Parallel processing.

o Stand-alone and system integration design.

o Accurate range and location algorithms.

o Specific emitter identification.

The basis of ELTA's software is a ring bus architecture
called the Octopus, which allows multi-sensor fusion of data with
individual signal processing nodes. These nodes interface into a
master communications system and retain their stand-alone
capability for independent use or degeneration of the system.

The parallel processing capability comes from the "Butterfly"
concept under license to IAl from BBN.

Other capabilities include:

o Encryption/Decryption of voice and data.

o Real-time signal analysis.

o Multi-sensor correlation.

The Israeli's system approach to SIGlNT processing has taken
advantage of existing high technology and has integrated
components into field hardware.

The following data illustrates the Octopus architecture and
its processing times:
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Attachment XII

PE"Calculation Speed

Execution Time/Speed

Addition 90 ns

Multiplication 180 ns "

Reciprocal 360 ns

Divi.sion 540 ns

Square Root 360 ns

Sin/Cos 540 ns

FFT Butterfly 540 ns

Impact of VHSIC on Airborne Signal Processor

With VHSIC
Today· Technology

Throughput (MCOPS) ** 7.1 50

Power Dissipated (kW) 1.3 0.1

Volume (FT) 1.0 0.1

Number of ICs 3000 35

*F-15 & F-18 Hughes Programmable Signal Processor (PSP)

** MCOPS
butterfly
algorithm.
adds.

- Million complex radix two butterflies per second. The
is a subalgorithm of the Fast Fourier Transform (FFT)

It consists of four real multipliers and six read
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Attachment XIII-C

EW COMINT, COMJAM & ELINT

COMIST-Series 6000

Microprocessor-controlledreal-time system operating in �V�H�F�/�~�H�F
band (20 to 500 MHz) automatically scans and detectscommunication
signals. Has means for display, monitoring and OF. Stores and
transmitsdigital messages.

COMINT-Series 9000

Completely automatic system for scanning, detection and �r�e�c�o�g�n�i�t�i�o�~

of voice and data HF signals (5 KHz to 30 MHz) with a variety of
tnodulation modes. Includes display unit and has messagehandling
capability.

COMJAM-Series 7000

Mobile systems, operatingover rough terrain in hostile
environments, search, identify. monitor and disrupt enemy
communicationswithout interfering with friendly �c�o�m�m�u�n�i�c�~�t�i�o�n�s�.

Cover the freq range 1.5 to 500 MHz according to need, with high
power transmision from·100W to 10 kW. Operation modes �i�~�c�l�u�d�e

spectrumscanning, "hunting" and operator-orientedhands-off �~�e�t�h�o�d�.

RAS-1B

Airborne radar analysis system for detection, �i�d�e�n�t�i�f�i�c�~�t�i�o�n and
location of hostile radar emitters. Covers 0.7 to 18 GHz band. Fast
acquisition, accuratelocation, precise measurementand fast
processingof all existing signals. Generatesan �E�n�~�m�y 0rJer of
Battle (EOB) map showing radar and weapon systems in area. nirect
on-line airborne operationsagainstactive weapon �s�y�s�t�~�~�s�, �J�e�v�i�s�e�~

and programs countermeasureand avoidanceoperations.

RASAO

Radar signals analyzer/deinterleaver�m�e�a�s�~�r�e�s complex, mixed �a�~�d
intelligence radar signals, deinterleaves,computes parametarand
displays results. Can be integrated into conventional �E�L�I�~�T �s�y�s�t�e�~�s�.

TACOES

Airborne SIGINT system performs real-time �a�c�q�u�~�s�~�t�i�o�n�,
identification, location, processingand reporting of communications
and radar systems in the 20 MHz to t8 GHZ band. Incorporates �~�~�S�-�l�B�,

ACS-500C COMINT, ·MUOF-SOOC OF and computerizedC3 �s�Y�$�t�~�m�s�. Fulll
�i�n�t�e�g�r�a�t�i�~�e system with enhancedcommand and control capability and
real-time �$�~�c�u�r�e voice and data communications.
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Attachment XIV

ELTA - "LAVI" AVIONICS

ELTA Electronics Industries, Ltd., a sUbsidiary of Israel
Aircraft Industries Ltds., has been elected as prime contractor
for the design and supply of three major segmentsof the "LAVI"
Avionics:

THE AIRBORNE RADAR

This is a modern multi-mode radar adaptableto a wide range
of combat and surveillancemissions. As a sensorof the Weapon
System, the radar determinesboth airborne and ground target data
such as position, velocity and acceleration. Its coherent
transmitter and stable multichannel receiver assurereliable
look-down performanceover a broad band of frequenciesas well as
accurateresolution for mapping. A modern programmablesignal
processingunit, backed up by the distributed computer network,
permits an optimal allocation of computing power for the radar's
many modes. This system also has a great deal of flexibility so
that new and updated processingalgorithms are easily
implemented.

THE EW SYSTEM

This advancedself-protectionEW System is fully automatic
and power managed. Based on modern architecturebacked up by a
distributed computer network, it permits flexible and optimal
allocation of a wide range of resources. The integratedESM!r.CM
computer control system enables identification of threat emitters.
and automatic responseusing jamming and deception techniques.
The optimal architectureand powerfuL computing subsystemallow
both identification and responsein tomorrow's densemulti-threat
environment.

The system is designed to enable the "Lavi" fighter to
complete its mission by providing protection and substantially
enhancing its survivability and unassailability.

THE COMMUNICATION SYSTEM

Specially designed to withstand severe types of
disturbances,the unit is fUlly computerizedand enables
operation from various contral protocols including MIL-STO-1553B
Mux-Bus interface.

The overall ELTA role for avionics for the LAVI is more than
60% of the total equipment.
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Attachment XV

AIRBOfNE SIGINT

The prinary facility for �~�r�b�o�r�n�e Sigint is the ASHOC'O basedoperationsthat
integrates total systert8 for Israeli tactical aoo strategicOperations. 'n'le
basichardware inchx1es:

o cnmn', ELINT, and Corrnand Analysis
o Enem.i Deploynent Data
o Detailed Electronic SignatureData Bases

'n\e EUN'I' system locates and identifies radar emissions. 'nle e:a-u:NT system
intercepts pertinent radio transmissiO'1Sand is capable of recordir¥; or real
time display.

System operatioo is fran an airborne ltIJlti-engine platform with operational
altitudesof 36,000 feet arx! 10 accuraciesOJt to 400 Jan.

Ground systemssupplementthe processin;for acHitional detailedanalysisand
c:annaOOand CXlI'ltro1 functiO'1S.

Frequencycoverageincludes:

o ELINT .S �~ - 19 GHz, 70 Potiz - 40 GHz
o CCMINT 20 �~ - 500 Potiz, 2 MHz - 1000 r-tIz

'nle equipnent is housed in a �B�o�e�~ 707 type aircraft.
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