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Photons (light) are 
converted into electrons 
by the photocathode
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Electrons are accelerated

and hit the MCP walls to 
generate secondary 
electrons that in turn will 
generate more electrons 
into an « electron 
avalanche »
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Multiplied secondary
electrons are accelerated

and hit the phosphor
screen layer

04
Electrons are converted
back into light

05
The image is projected
through the eye-piece
of the night vision
device
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That extended bandwidth, spectral range of a HyMa photocathode has two important operational 

consequences. First of all, it ensures that the I² tube performs at its very best in all types of light that 
come in different theatres worldwide. From the desert-like high ‘blue/UV spectrum’ to the jungle-like 

high ‘red/IR’ sky illumination. It has to be noted that the HyMa photocathodes possesses a huge 
advantage over GaAs in the blue part of the spectrum where the photons are the most energetic and 

therefore the most useful in the process of generating electrons by the photocathode. Secondly, it 

provides the ability to see light sources outside the visual spectrum (and thus see light that the image 
intensifiers with GaAs photocathodes cannot see). Of course, all image intensifiers can image the beam

and target point of conventional individual soldier’s IR laser pointers (800-950 nm). But only the wider 
bandwidth of a HyMa photocathode allows it to also see laser-target designators used by JTAC units 

(like the French CILAS DHY208 or US ELBIT AN/PEQ-17), which the GaAs photocathode cannot. And 
the HyMa photocathode also provides other options (both on the UV as well as the IR side of the 

spectrum) to exploit for tactical use (next-generation lasers, illuminators, pointers and beacons). This 

can help the soldier to remain stealthy and thus less vulnerable.

Filmed or filmless? A matter of life time… and performance

From the beginning of its use for I² it has been obvious that the GaAs material is very vulnerable to the 

positive ion feedback that damages its cesium activation layer necessary for the electron release 
process. To protect the GaAs photocathode from deteriorating, an ion-barrier film needs to be installed 

on the MCP. This film is not at all to get a longer life time than HyMa photocathode based I² but just to 
prevent GaAs photocathodes to have a life time of few hundreds of hours only. That “ion barrier film” 

is not required with a HyMa (4G) photocathode as that is a much more robust material and has a cesium 
activation layer with a much better chemically bond to the photocathode material; all Photonis image 

intensifiers are filmless.

The major drawback of this film is that it captures a significant

amount of the electrons released by the GaAs photocathode.
Therefore, in the context of the race to the highest FOM, L3-

Harris proposes GaAs filmless image intensifiers, even though 

this move jeopardizes the lifetime of their I². But it is a law of 
Physics that GaAs technology has reached its limits while HyMa 

technology (4G) has still a lot of improvements to deliver, 
hence removing the film is the last step available to US 

manufacturers to the detriment of lifetime.
Fig. #7: Ion barrier film on GaAs I² 

4G image intensifiers have made formidable improvement in terms of lifetime in the past decade. All 
Photonis image intensifiers offer guaranteed lifetime characteristics of more than 10000 hours 
according Mil-Spec criteria with limited performance decrease over time. As far as 4G is concerned, 
and as recently again proven independently by the renowned Fraunhofer Institute (Germany), the SNR 
characteristics have a typical value drop of less than 5% over the full lifetime which largely supersedes 
the US MIL-SPEC. 

Every light condition, an electronic iris as fast as the blink of an eye 

The operator needs an I² tube that performs best under all light conditions (in the widest possible 
luminance range), but also including so-called dynamic light conditions (e.g. extreme light bursts of an 
explosion, flame bursts during shooting, a sudden illumination in a dark room, and pinpointed light 
such as a streetlight). That applies particularly when operating on the battlefield, in an urban 
environment and/or inside buildings. The Auto-Gating (ATG) is comparable to an electronic iris of a 
camera and enables the I² tube to reveal mission critical details (allow non-disrupted “eyes on target”) 
at all times; a clear image in both dark nights and twilight (or even day time) conditions. 

The 4G power supply unit (PSU) holds a super-fast Auto-Gating (SFATG). ATG is an electronic feature 
that gates the voltage applied to the photocathode and MCP in such a way that the best performance 
of the I² tube is maintained in all light conditions. The typical advantage of the 4G SFATG is best felt 
when using a weapon sight which experiences a flame burst during shooting. SFATG will avoid the 
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