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Abstract: Non-lethal laser blinding weapon, as a new high technology equipment, is a 

kind of directional energy weapon that can disturb, damage the eye vision and the 

photoelectric sensor in the weapon equipment. Its killing effect is different from the 

conventional weapons such as gun and gun, and the special weapon like nuclear and 

biological. It is through the light radiation and the biological tissue. The optical and 

thermal effects and photochemical effects of material make the eye temporarily or 

permanently lose visual function, and the telescope, sight view mirror, periscope, and 

night vision instrument in military equipment such as investigation, fire control, 

command and sight, etc, can interfere with, blockade, suppress and repression, and 

defeat the enemy, and avoid the casualties, Destruction of the infrastructure and the 

ecological environment. 
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The damage of laser weapons to the human eye will not only cause the injured person 

to lose the opportunity to fight, but also cause intense psychological fear and pressure. 

Soldiers may not be afraid of sacrifice, but they are afraid of blindness. If the opponent 

uses a laser weapon, the soldiers may have a huge fear in the battle because of the fear 

of laser weapon exposure, which greatly reduces the fighting power. At present, the 

laser spot shaping technology is mainly concentrated in the field of high intensity and 

distribution uniformity, and is mainly applied to engineering technology. 

 

1. Development of Laser Weapons 

Since the first laser developed by American scientist Theodore Maiman in 1960, lasers 

have been used in the military field. Soon after the invention of the laser, it showed 

good performance and improved performance in the experiment. In June 1971, 

Americans lit the wood outside of 3.2km with laser light, stunned all the people present. 
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In 1972, laser shot down the target drone of 9km altitude, bringing military experts to 

an eye opener. In the spring of 1973, laser weapons began to come to the fore, and 

American laser weapons shot down the 4.57m, a flying target of about 482.8km at a 

speed, which made the Americans ecstatic. In 1974, the United States has successfully 

developed a tracked vehicle equipped with laser weapons, called mobile test system. 

With high energy pneumatic laser, the turret can be rotated flexibly and equipped with 

target tracking equipment. The laser beam can damage the human body and destroy 

the outer metal and thin steel plate of the aircraft, which is mainly used for aircraft and 

helicopters and other flying targets. In the next few years, the United States has 

repeatedly experimentation and successfully shot down the target drone. Laser 

weapon technology has made great progress. Some American scientists, led by Dr. 

Edward Taylor, believe that laser weapons can be called the "third generation nuclear 

weapons" and that lasers with small energy may produce a "amazing killing effect". 

At the same time, some countries outside the United States are also actively conducting 

research experiments on laser weapons, from small and exquisite laser guns to laser 

artillery that can fly high speed anti tank missiles in the air, and the laser weapons 

loaded from aircraft ships to satellites are constantly emerging. In the early 80s, the 

world developed high-power lasers. The former Soviet Union reached 100kW, France 

was 40kW, Germany was 10kW, and the United States had reached 200kW at that time. 

At present, laser weapons have made great breakthroughs in technology. There are 

new weapons and equipment such as laser light weapons, laser cannon, laser guidance, 

laser reconnaissance, laser ranging, laser communication, laser confrontation, laser 

fuze, laser gyro, laser simulator and so on. There are more and more military 

applications of lasers. With the progress of science and technology, non lethal laser 

blinding weapons have emerged. 

 

2. Research Status of Non-lethal Laser Blinding Weapons in China 

The research of non-lethal laser blinding weapon in China started late and is in its initial 

stage. At present, non-lethal laser blinding weapons used in China mainly include laser 

guns and laser blinding devices. In 2004, the non-lethal laser dazzling device 

developed by Qu Yongfeng [1] and so on was composed of laser, power supply device, 

aiming device, laser beam collimating system and control switch. The principle of it is 

that the green light laser is used as the light source, and the laser is modulated by the 

laser. With the advantages of good monochromatic color, high brightness, good 

direction and strong illumination, the irradiated object is temporarily blinded or 

"blinding blindness" in the eyes, without permanent damage to the eyes. The effect is 

to make the criminal suspect temporarily lose its blindness and give up resistance or 

reduce the degree of resistance, thus creating good conditions for the armed police 
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force to uniform or dispel the suspect of the riot and reduce the casualties. In 2008, the 

laser dazzer developed by Guo Jin[2], such as the green laser generator, the pulse 

stroboscopic control device, the double switch starting device and the laser collimation 

device, can produce instantaneous dazzle at the same time without permanent 

damage to the vision, and can effectively adapt to the field operations. In 2009, the 

new laser dazzler developed by Zhang Hongjun [3], including a supporting support, set 

up a green laser with a DC power supply and a near infrared laser on the support. There 

are two steering mirrors in the near infrared laser launches, which are used for aiming 

and controlling adjustment. In 2009, Wang Hongling [4], Ordnance Engineering 

College, developed an adaptive laser dazzling interference system, using a laser 

irradiance control unit, a computer control unit, a distance measuring unit, an 

automatic optical variable drive mechanism. The emission optical system calculated the 

control equation by the distance information of the target through the computer 

control unit and sent it into the system. The zoom driving mechanism is used to change 

the divergence angle of the emitted laser so as to control the unit area energy of the 

laser beam and achieve the non-lethal effect. 

 

3. Status of Non-lethal Laser Blinding Weapons in Foreign Countries 

At present, the United States and Russia (former Soviet Union) have been in the 

leading position in the research of non-lethal laser blindness weapons. After 1970s, the 

United States and the Soviet Union began to develop non-lethal laser blindness 

technology. 

 

3.1 Portable Laser Gun 

AN/PLQ-5 is a portable laser blinding weapon [5] developed by the Lockheed Company 

for the United States Army. It can be equipped on the M-16 rifle, which can cause blind 

eyes, detect and destroy photoelectric sensors. The effective distance is 2K m, and the 

capacity of the battery can be transmitted 3000 times. AN/PLQ-5 can also be on board, 

helicopter or small shipboard. At present, the equipment has been serving in the US 

armored forces, high mobility units and Special Forces. Portable laser blinding weapons 

as well as US Cobra laser and glare. 

Eric Hull [6], an American scholar, designed UV laser induced rigid weapon. The rigid 

weapon can make the injured person's muscles and nerves unconsciously without pain, 

convulsion and spasm until stiff and lose the ability to move, and then get caught. The 

important organs such as the heart and diaphragm of the hit are not injured by the 

protection of the thicker muscle tissue, and the high power ultraviolet laser does not 

constitute permanent injury to the human eye and the skin. 

The Russian defense equipment export company has developed a portable non-lethal 
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laser beam weapon [7]. The laser beam of this weapon can quickly and accurately 

cause the enemy sniper to be temporarily blinded or the photoelectric sensor of the 

weapon is out of order, causing the enemy soldiers and technical equipment to lose the 

fighting power. In addition to low energy lasers, the weapon is equipped with laser 

radar, night vision and other range tracking and automatic adjustment devices. The 

weapon can automatically search and lock the target in operation. When searching for 

the target, the laser beam emitted by the laser has a stronger intensity and a 

wavelength of 0.86. When the target is attacked, the 0.53 and 1.06 lasers are emitted. 

This weapon is characterized by no human death and blindness, and can be identified 

by target recognition, which can effectively identify the light reflected by glass, glasses 

and other objects in order to avoid the wrong response of the system. The whole set of 

weapons is 56kg. For carrying it conveniently, it can be carried or can be split into two 

28KG packages, acting at a distance of 1.5km. It has played a great role in urban 

anti-terrorism operations. 

Russia has also developed another non-lethal laser weapon called "stream"[9], which 

can be used by police or security forces to cope with all kinds of riots and terrorist 

events. In theory, it takes only a second to knock down the target with a "stream", but 

it will not cause death or blindness. This kind of weapon is lighter and more portable 

than ordinary laser weapons, with a range of up to a few hundred meters, weighing 

only 300g and 15cm long. 

 

3.2 Vehicle Type 

Vehicle mounted laser blinding weapons are mainly equipped in tanks and armoured 

chariots. The typical representative is the American Stingray "Ray" laser weapon 

system [8], which is installed in the armored combat vehicle, using low energy laser to 

detect, accurately locate and destroy the enemy optical and photoelectric fire control 

system. The diode pumped slab Nd:YAG laser can output more than 0.1J, which can 

destroy the far 8km photoelectric sensor and damage the farther eye. And the Outrider 

"horse rider" vehicle laser blinding weapon system, developed on the basis of the "ray 

fish", is integrated into a high mobility multipurpose combat vehicle for reconnaissance, 

recognition and warning and support to ground forces. 

 

3.3 Airborne type 

Airborne laser blinding weapons are mainly launched from the air, blind interference on 

ground and surface targets, and also in collaboration with ground and surface systems 

to strengthen defense strength. It is more representative of the Coronet Prince "Prince 

of precious prince" airborne laser system[9], made by the Westing House Electric 

Corporation, which is equipped on helicopters and aircraft, which is mainly used to 
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destroy the photoelectric tracking system of the foundation. It uses a striped Nd:YAG 

laser, and its output power is higher than that of the "ray fish" system. 

 

3.4 Shipborne Type 

The navy is an indispensable force in modern warfare. At present, all countries are 

stepping up the development of shipborne laser blinding equipment. The Russian 

Navy's Kiev cruiser is equipped with a non-lethal laser blinding weapon [10], which is 

said to be able to destroy the sea flying compound guided missiles within 10km, and 

can also be launched underwater for anti-submarine. 
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