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Success Story: Listen To the Noise of Silence 
 

New tactics of carrying military and antiterrorist operations calls for a 
development of a new generation of warfare, among which sophisticated portable 
infrared imagers for surveillance, reconnaissance, targeting and navigation play an 
important role. The superior performance of such imagers is achieved by using novel 
optronic technologies along with cooling the infrared focal plane arrays down to the 
cryogenic temperatures using closed cycle Stirling cryogenic engines.   

Since such devices, e.g. thermal weapon sights, hand-held and ground-based 
infrared cameras, may sometimes be used in a close proximity to the opponent force, 
their overall performance is defined not only by the imagery quality, low weight, bulk 
and power consumption but also, and importantly, by the aural stealth. 

Typical cryogenically cooled infrared imager comprises an optical train – 
telescope, which is optically aligned with the focal plane array of the Integrated Dewar 
Cooler Assembly (IDDCA) using   an optical bench.  

In spite of apparent simplicity, such a cryogenic engine is quite a sophisticated 
piece of machinery, comprising numerous movable components, the mechanical motion 
of which produces periodic microcollisions radiating wideband vibration and noise. 
Since such a cooler is normally rigidly mounted upon the optical bench, which, in turn, 
is mechanically coupled with the imager enclosure, having finite stiffness and showing 
numerous undamped resonances over the audible frequency range, the above vibration 
export is further easily transformed into the resonant structural vibration and then into 
the acoustic noise, the spectrum of which comprises specific resonant peaks correlating 
closely with the frequencies of the above structural resonances.  From experience, even 
a silent cryogenic engine may produce quite a lot of aural structure-born noise when 
mounted upon wrongly designed and resonating enclosure of an infrared imager. 

Vibration mounting of the optical bench inside the imager enclosure works 
perfectly well and helps us to build truly acoustically undetectable infrared cameras!   

In this approach, the following two factors are crucial for attaining the superior 
acoustical stealth, these are: 

�� Isolation of the vibration export produced by the cooler from the camera 
enclosure for attenuation of the structure-borne noise, 

�� Utilisation of the noise isolation properties of the camera enclosure for 
attenuation of the air-born noise. 

Essential vibration isolation over the typical mid- and high-frequency bands 
requires using soft and lightly damped vibration isolators. However, those mounts 
should be stiff enough and damped enough not to cause intolerable cooler-induced line 
of sight jitter and to withstand typical environmental conditions without developing 
excessive deflections and settling times.  

Further, a provision for effective heat sinking should also be soft enough not to 
affect the performance of vibration isolation arrangement.  

Figure 1.a shows the self-explanatory schematics of the infrared imager with a 
vibration isolated optical bench. Figure 1.b shows the details of the thermal interface 
relying on the soft O-ring filled with the thermo-conductive silicon gel, providing for 
the temperature drop across the contact spot as low as 3º at 10W heat dissipation. 

Figure 2.a,b show the external layout of the infrared imager designed per 
schematics in Figure 1. In Figure 2, the Ricor K508 based IDCA is mounted rigidly 
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upon the optical bench (OB) which is mounted upon the camera enclosure (CE) using 
five vibration mounts (VM) seen as blue washers. It is worth noting that the enclosure 
transparent walls are made of Perspex which is not known to be a good noise isolating 
material. In spite of this, the combination of vibration and noise isolation yielded a 
perfect result – the camera was audible undetectable from a distance of 10 meters.  
Figure 3 compares the measured sound pressure levels (SPL) spectrum with the most 
stringent requirement of the MIL-STD 1474D (Level II) requirement for the 10 meters 
aural undetectability when the listener is in the quietest background noise level that is 
likely to be encountered in practice with the closest heavily used highway and 
community noise sources further than 10 km away. This limit will provide aural 
nondetectability under most conditions of wind, temperature, terrain, and time of day. 
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