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1. Cm-mm Phased Arrays

Elta - Specializes in the development of radars for a variety of civil and security
purposes. A potentially relevant technology is the Oren Yarok (i.e Green Pine) radar
which is part of the anti-ballistic “Arrow” system. This is an electronically scanned
array (AESA), essentially a phased array radar. It consists of many 1000s of elements,
including the super-computers that shape and steer the multiple beams. It is
apparently of very high sensitivity and spatial and timing resolution, capable of
detecting meter scale objects at large distances on ams timescale. There is ongoing
investment in improving the radar sensitivity, which may have doubled the effective
range in the most recent version (Oren Adir). Elta also built the detector on the
recently launched TECHSAR satellite which provides Synthetic Aperture Radar
(SAR) imaging of the Earth.

2. Electro-Optics

Elop, part of theElbit corporation - The top electro-optical company in Israel. Elop
has significant expertise in land, airborne, and spaceborne imaging sensors. They have
infrastructure to make lightweight aspheric mirrors and elements up to a size of 80-
cm, or a bit larger. Their strong points are in optical design and fabrication. They do
quite a lot of IR work, but not cryogenically cooled. The company employs about
1000 people, more than half of them have academic degrees. Elop developed the
optical systems for the Ofek space based telescope series. It developed cameras for
the commercial Eros program, and a multispectral imager for a South Korean satellite.
It developed a multispectral imager for the CNES Venus program to be launched in
the future.

3. Detectors

OPGAL - Develops sensitive cooled and uncooled thermal imaging IR cameras.
SemiConductor Devices (SCD)- Owned by Elbit and Rafael, develops similar highly
advanced products including InSb arrays, Vanadium Oxide microbolometer arrays,
and higher-efficiency hetero-structure detectors.

4. Optical devices

HoloOr - Designs and manufactures diffractive optical elements. It was selected as
the supplier of holographic gratings for the Large Binocular Telescope multi-object
double spectrograph.

Ricor - Cryogenic and Vacuum Systems — World-leading producer of refrigerators,
cameras and systems for imaging, mainly in the infrared. Their products are used
routinely in various observatories.

Tower Semiconductor - An independent major foundry for manufacturing of
detectors in the visible and infrared. It develops its own products, as well as accepting
different processes for manufacture.

CI Systems - Design and manufacture testing equipment for electro-optics.

Ophir Optronics - Among other things produces optical spherical and aspherical
elements in the IR. Also develops laser measurement equipment (beam power,




spectrum and profile). Various other companies develop potentially relevant electro-
optical devices, including TAMAM, Ortek, ITL, Isorad, Controp Precision
Technologies, Duma Optronics, Ofil, and Optigo Systems.

5. Powerful Lasers

The Soreq Nuclear Research Center - Develops powerful kilowatt-class lasers,
laser-induced fluorescence (LIF), and highly tunable lasers from the UV to the mid-
IR. These are developed and applied also as research tools for measuring atmospheric
properties, and may be applicable for artificial guide star devices.

6. Software development

There is a large number of companies which have set major research centres in Israel:
Intel, Microsoft, Google, IBM, etc. Most of these deal with computer science issues,
such as compressing, sorting, image processing, process analysis and more.

7. University-based technologies

Tel-Aviv University - Development of mid-IR fiber waveguides based on Silver
halide. These infra-red fiber optics products are being considered for use for stellar
interferometry (A. Katzir).

Technion - Development of (hardware) wavefront sensors and correctors, software
for analysis for wavefront sensors and multiconjugate adaptive optics. Beam
combiners for multi-telescope optical interferometry (E. Ribak). Multiplex imaging
(Y. Schechner), IR detectors (Y. Nemirovsky), optical physics (S. Lipson).
Ben-Gurion University - Development of "smart" CMOS image sensors, with low
power sensor design, suitable for space applications. This includes special
architectures (“attention-based" sensors), circuits and materials (silicon over saphire)
for ultra-low power sensors.




