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Optical-acoustic receivers (OAP) of radiation have an equivalent noise power (NEP) of  
1.410-10 W/Hz1/2 in the spectral range of 0.3–10000 µm. and do not require evacuation and 
thermal stabilization. The range of signals studied using the FDA covers both constant fluxes 
of IR and THz radiation with a power of up to 10–11 watts, temperature changes by 10–6–10–7 K, 
and femtosecond terawatt laser pulses. The main disadvantage of PDA is its hypersensitivity to 
vibrations. It is shown that a flexible membrane acting as a pressure sensor is also an accel-
erometer in which the force acting on the membrane is determined by its inertial mass.  
Since single-layer graphene is the lightest structural material with a surface density of 
0.7710-7 g/cm2, the use of a flexible membrane made of single-layer graphene reduces the 
susceptibility of the PDA to acoustic and vibration noise by more than three orders of magni-
tude without the use of any vibration protection devices. 
 
Keywords: optical-acoustic transducer, threshold sensitivity, acceleration, accelerometer, flexible 
membrane, single-layer graphene, inertial mass. 
 
DOI: 10.51368/1996-0948-2022-6-51-55 
 
 
 
REFERENCES 
 
1. R. J. Kies, P. V. Krause, E. G. Patli et al. Photodetectors of visible and IR ranges. (Radio and Communications, 
Moscow, 1985). 
2. V. I. Malyshev, Introduction to experimental spectroscopy. (Nauka, The main edition of the physical and mathe-
matical literature, Moscow, 1979). 
3. A. N. Iglakova, V. K. Oshlakov, L. V. Seleznev, and B. A. Tikhomirov, Optics of the atmosphere and ocean, 
No. 4, 354 (2015). 
4. V. Yu. Raspopov, Micromechanical devices. (Mechanical Engineering, Moscow, 2007). 
5. S. F. Skorina and Yu. V. Gamov, Nanoelectromechanical acceleration sensor. RF patent RU 2 391 673 C2 from 
2008. 
6. I. S. Gibin and P. E. Kotlyar, Applied Physics, No. 2, 90 (2020) [in Russian]. 
7. T. W. Kenny et al. UNCOOLED TUNNELING INFRARED SENSOR. Pat. US 5.298.748 C1. 1994. 
8. T. W. Kenny et al., Review of Scientific Instruments 67, 112 (1996). 

 


