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Introduction 
High power microwaves (HPM) are suspected to produce some behavioural deficits in 
rats, however very few studies have been published on this topics. 
The aim of our experiment was to determine if exposure to HPM could affect behaviour 
in locomotor (open field) and memory (objects recognition) tasks.  
Materials and methods 
Exposure 
Six-weeks male rats were exposed to a 13 cm-diameter electromagnetic beam at 
10 GHz ; radiation was emitted through 10 seconds trains of 1 ns-pulses at 100 Hz. 
Power of the source was 350 MW and peak-intensity of the field was 50 GW/m² 
(6100 kV/m) at 5 cm from the conical emitting horn. A single exposure was applied 
every 5 minutes for 1 h and the behavioural test was performed in the following hour. 
Time-averaged SAR over that period was estimated at 0.34 W/kg. Peak-power in one 
pulse was 95 MW/kg and in any second, 9.5 W/kg.  
Groups 
A group of 12 individually exposed animals was compared to a group of 12 sham-
exposed animals, set at the same place and in the same ambient conditions as the 
exposed animals, but omitting HPM emission.   
Behaviour 
An open-field video-track was performed during the different phases. Each phase 
includes 3 successive trials of 5 min, with 3 minutes in between. Phase 1 studied 
spontaneous locomotor activity and animal anxiety by recording its position in the arena 
(periphery meaning anxiety). Phase 2 looked at exploratory behaviour, adding three 
objects in the field. Time spent close to the objects reflects curiosity. Phase 3 looked at 
habituation and spatial memory, changing an object from one quadrant (#3) to another 
one (#4). Phase 4 looked at memory and attention, changing one object by a new one in 
quadrant #3. Measured parameters were, for any central or peripheral area, containing 
or not a previously present or a new object: time spent in a quadrant, number of crossed 
quadrants and run distance.  
Results and discussion 
No significant difference was found for the different phases. Four papers in the 
literature are related to HPM effects on cognition: 2 on monkeys, with microseconds- 
pulses, did not show any effect at 1.3 or 5.62 GHz with a 4 W/kg-SAR on learning 
tasks, and 2 on rats relating to 80ns-pulses at 3 GHz with a 0.07 W/kg-SAR, showed 
changes in a treadmill performance and the temporal bisection. Further works are 
needed to conclude on HPM parameters that might affect motor and cognitive abilities. 
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