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GROZA  (“Thunderstorm”) instrument on Venera 11, 12    (GROZA-2 on V-13, 14).  
V-11, 12 included microphone (not useful, aeroacoustic noise;  wind constraint on 
surface) and magnetic loop antenna (above – photo at IKI museum, courtesy A. Ball) 
with spectrum analyzer.  Measured pulses and power in 4 wavebands (10-80 kHz)  Not 
too different from Galileo LRD instrument, with coil antenna for VLF emission detection. 



After conducting a thorough nonadvocate review of prior observations (PEPS, 
submitted), I assert the strongest evidence for electrical discharges in the Venus 
atmosphere is the first  - the VLF signatures observed during the descents of all 
four Venera landers equipped with GROZA    (11/12  & 13/14)



As known from as soon as people started putting radios on airplanes, 
radio noise can result from charge buildup …



Discharge ‘wicks’ added to 
aerospace vehicles to dissipate 
triboelectric charging







~150 pA currents induced on 7cm wire due to dust devil passage  



How to get 50 nA currents ? 

Either 
(1) Large ambient field exists  (apparently 

grows 35-20km.  Is it large enough to 
affect particle descent/coalescence ?)

Terrestrial currents can be 500-5000 nA in 
disturbed conditions (kV/m,  e.g. beneath 
thunderclouds, volcanic clouds, dust 
storms etc.)storms etc.)

Or 
(2) Vehicles descended through, and picked 

up charge from, cloud of charged 
particles. With area of ~4m2 and descent 
speed of ~10 m/s, implies charge density 
of ~150 pC/m3

(cf thunderclouds 1000 pC/m3 ; Sahara 
dust 1000 km from source 25 pC/m3 )



But isnt the lower atmosphere of Venus clear ?

Actually, we don’t know.  Because most of the sunlight 
has already been absorbed by main clouds, both flux 
measurements and radiative balance models are not 
strongly driven by lower atmosphere opacity. 

PV cloud size spectrometer could only detect large 
particles, and nephelometer had limited dynamic range. 
In fact PV nephelometer does show some opacity 
variations in lower atmosphere. 

Venera  13/14 spectrophotometer showed aerosol 
extinction of ~0.1/km, and a layer near surface of 
~1/km…



Conclusions

Interpretation of Venera 13 and 14 discharge measurements has 
been lacking.  (Superficially simple ‘engineering’ data can have 
interesting scientific implications)

Currents provide independent support for some kind of electrical 
activity in atmosphere (as well as null evidence that vehicle 
charging caused VLF signatures attributed to lightning)

Currents require either ambient field of hundreds of volts per meter,  
or the presence of charged aerosols  (not too different in charge 
density or opacity from Sahara dust over the Atlantic on Earth).  
Such aerosol opacity is not contradicted by data, and in retrospect it 
would be surprising if there were NOT dust in the lower 
atmosphere…..    In dry, high pressure conditions, retention of 
charge would be easy.

More in-situ measurements would be of value.   


