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LEMP yava aptn nam g ninxien

Cloud to Ground (C-G) and Cloud to
Cloud (C-C) Lightning Discharges

» Natural Lightning
observable and measurable

known and unknown effects
on people, animals,
buildings, airplanes etc.

HPEM made (by nature) has always been there.
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HEMP -n n'72172 n1VaX niiNnNn

HIGH ALTITUDE EMP

DAMAGE TO ELECTRONIC SYSTEMS

[EMP - ELECTROMAGNETIC PULSE - 50 KV/M
LARGE COVERAGE 2009 jJIUI—HN 14




HEMP Radiation Waveform
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Eo = 50kV/m

Energy Density : 0.9 J/m?

Power Density : 3.3 W/m?
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Power/Frequency [dBmim2/Hz]
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Freq Domain - Boresight 11192 05197 mys;ie

Power Spectrum of the measured Electric Field - Odeg 1m
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HPM -1 LEMP ,HEMP v "7n0p90 NI

First presented by Gir1 and Kaelin in AMEREM-1996

Narrow band*

Frequency [HZ]

Range dependent

(e.g. HPM, HIRF, etc.)
A
HEMP  wide band (UWB/SP)
Range dependent
\ 1o A
~ 1073 (I

~10 kHz ~1 MHz ~10 MHz ~300 MHz  ~1-10 GHz
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