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      AIRBORNE LASER

One of the Missile Defense Agency�s (MDA) highest priority programs involves putting a weapons class laser aboard a
modified Boeing 747-400 series freighter aircraft and using that laser to destroy enemy ballistic missiles shortly after being
launched.  The program is called the Airborne Laser and the aircraft is designated the YAL-1A  Attack Laser.

Destroying Scud-like missiles such as those used in the Gulf  War is not a simple feat.  The laser must be powerful enough to
extend hundreds of miles away to destroy missiles during their boost phase.  These missiles could be traveling two-thirds of
a mile per second, so advanced infrared sensors and optics must spot the missile shortly after launch and direct the laser,
keeping it focused on its fast-moving target. Corrections must be made for the atmosphere, which typically distorts and
spreads a laser beam.

The program has completed a wide variety of milestones, including the construction and roll-out of the first aircraft in
December of 1999 and its flight to Wichita, Kansas in January 2000 for modifications and the installation of equipment that
will turn it into the prototype weapon system.  The aircraft will relocate to Edwards Air Force Base, California, for testing.
Testing will culminate in late 2003 with the destruction of several ballistic missile targets under simulated wartime conditions
off the California coast.  An initial op-
erational capability will be available
in 2009, with a fully operational fleet
of seven aircraft available by 2011.

Instrumental in producing the YAL-
1A are several key contractors who
are working under the original con-
tract awarded by the Air Force in No-
vember of 1996  to the Boeing De-
fense Group.  Boeing was to build the
aircraft, manage systems integration,
aircraft modifications, and the devel-
opment of battle management sys-
tems (computers and software coupled to communications, intelligence and weapons-related instrumentation to detect,
engage and defeat the attacking missiles).

Boeing is working with two other contractors.  TRW Space and Electronics Group of Redondo Beach, California, is develop-
ing the laser and Lockheed Martin Missiles & Space of  Sunnyvale, California is in charge of beam and fire control develop-
ment.  Another key organization is the Air Force Research Laboratory�s Directed Energy Directorate, at Kirtland Air Force
Base, New Mexico.  For more than 20 years, the Laboratory has been conducting research into technologies needed to make
a defensive laser aircraft a reality, including the development of the chemical laser being used on the YAL-1A Attack Laser.

The most noticeable of the changes that the aircraft is currently undertaking in Wichita is the installation of a turret in its nose
from which a beam of laser light will emanate to destroy attacking missiles.  Additionally, the aircraft will be modified to accept
a megawatt-class laser, specialized optics, and the computerized equipment that will allow the Airborne Laser to spot its
targets.
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The Laser is a chemical oxygen-iodine laser (CQIL)invented in 1977 by a predeces-
sor unit of the Air Force Research Laboratory�s Directed Energy Directorate.  This
laser technology has some distinctive advantages.  First, laser light is produced as
a result of a chemical reaction.  This means the laser does not need a large electrical
power plant to make it work.  A second advantage is the laser�s wavelength � an
infrared (invisible) wavelength of 1.315 microns.  That is the world�s shortest
wavelength for a high-power laser.  This wavelength is less attentuated through
the atmosphere resulting in greater laser brightness-or destructive potential- on
the target.  Finally, by using a defensive weapon that incorporates the speed of
light, the Airborne Laser has a significant advantage intercepting missile targets
much more quickly than conventional boosting interceptors.

  THE LASER

Working out of astronomical facilities
at the Starfire Optical Range in the
southeastern corner of Kirtland AFB,
researchers from the Laboratory�s Di-
rected Energy Directorate and the Mas-
sachusetts Institute of Technology�s
Lincoln Laboratory made revolutionary
break-throughs using lasers, computers,
and deformable optics.  Additional test-
ing continues at the North Oscura Peak
site in the northern portion of White
Sands Missile Range.

In this area, lasers and computers de-
termine where the distortions are.  The
computers then manage deformable
optics: a mirror whose face can be al-
tered hundreds of times per second to
help compensate for the distortions in
the atmosphere.  For the Airborne La-
ser, technology offers a way to increase
the ranges of the laser beam through
the air to destroy ballistic missiles.

CORRECTING FOR ATMOSPHERIC

TURBULENCE

Aside from needing a powerful laser, an airborne laser system must also be able to
find and hit its targets.  At the Army�s White Sands Missile Range in southern
New Mexico, tests were conducted in June of 1996, using a laser to illuminate and
track a boosting rocket.

  ACQUISITION, TRACKING, AND POINTING

Before an airborne weapon can become a reality, scientists needed to know more
about what would happen to a high power laser beam traveling in a near level
(horizontal) path.  Experiments were conducted involving two airplanes flying at
nearly 500 miles per hour, between 15 and 125 miles apart and at altitudes ranging
from 35,000 to 50,000 feet.  One aircraft was equipped with specialized instrumen-
tation that received and measured a laser beam from the second plane, and mea-
sured atmospheric turbulence in between.

 ATMOSPHERIC EXPERIMENT

Computer simulations indicated that in actual battle, an airborne laser would be
very effective.  A fleet could arrive on-station within 24 hours, ready to take defen-
sive positions.  Two Airborne Lasers would be flying around the clock, at about
40,000 feet.  If the enemy were to launch a ballistic missile, the Airborne Laser
would detect the booster while it is still powered as it emerges through the cloud
line.  The Airborne Laser would then destroy the missile, with the resulting debris
falling short of its intended target, and if engaged early enough during boost
phase the missile�s warhead may fall on enemy territory.

THE SYSTEM
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