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Summary and main resultsSummary and main results
● “Capacitive” (displacement) currents

● Closed circuit-currents from one foot to another
– Due to phase difference of AC voltage between left and right foot

– Due to finite resistance of the wire (most typical argument)

Bird with self-capacitance C

Left foot Right foot

Left foot Right foot



  

Some details on the models and Some details on the models and 
calculationscalculations

N.B. Bird size is < d

~

Voltage between two wires:

● Power line modeled as a 3-phase system

● 1 phase = transmission line
of two parallel wires



  

Some details on the models and Some details on the models and 
calculationscalculations

N.B. Bird size is < d

~

Voltage between two wires:

Phase-to-neutral voltage:

● Power line modeled as a 3-phase system

● 1 phase = transmission line
of two parallel wires



  

Estimates of capacitive currentEstimates of capacitive current

● Single point of contact (only contribution for a 
bird standing on one foot...e.g. flamingo on a 
power line !?) 

Bird with self-capacitance C



  

Estimates of capacitive currentEstimates of capacitive current

● Single point of contact (only contribution for a 
bird standing on one foot...e.g. flamingo on a 
power line !?) 

Bird with self-capacitance C

Bird = conducting sphere with radius r:

and ...conducting (?)
N.B. Perception current:

(men)
(women)



  

Estimates for the resistive currentsEstimates for the resistive currents
● Assume low loss and long wavelength:

Left foot Right foot

Estimates based on
TL data: Phase current

should dominate 

No good data on bird resistance ---> estimate for resistive currents for humans!



  

Conclusion & CorollaryConclusion & Corollary

When lightning strikes:
● Wear a Faraday cage outfit

 
● Hop to safety on one foot : )

Thanks for your attention! An other interesting recent paper:
Why do Earth satellites stay up ?
Am. J. Phys 82, 769 (2014)

The sum of all three currents is probably below the perception current
for birds owing to their high resistivity and small size.


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9

