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Schemes of EMP generation
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Expermmental setup tor EMP research
on “Iskra-5" lager tacility

Research equipinent:

“echo-less” vacuum chamber

vacuumn systein

high voltage power supply systein
optical scheine of input laser
radiation

(3 1950 x 2994
P~1x10" Torr

U =100 EkV
E1=000J, Ean=300 .,
A=1315 pm, 103 ns
Q~10"%" Wiem?



bxperimental set-up

Radio ahzorher
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® The chamber was supplied with a diagnestic system for
measurements of current parameters, and parameters of incident X-
ray and investgated ERF

® rize ime of accelerated electron current sensors was 70 ps

® rise time of field sensor was £ 40 ps.



X-rays parameters
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Radiating unit design (plane diode)
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Faraday cup

Decizhn of accelerated electron current sensor
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Anode electron current vs emission current

Laser Plasma
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Anode electron current vs emission current (cont.)
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Comparison of Experimental &
Theoretical Results
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The spectrum of electrons, accelerated m a gap of the capacitor.
Measurement was executed with the help of electron spectrometer that operates
accordmg to a prmceiple of 180° deviation of electrons n a constant magnetic field
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e Electrons accelerated m the diode had energy from 30 up to 60 keV
though the voltage 80 k'V was applied



. Electron current density I, vs voltage U
The tume dependence of the electron current ty 1, =
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® With increase in a woltage duration of curent pulse decreases

® Tt was found out that the character of emission current dependence of the accelerated electron current

depended on whether the diode was irradiated in alocal manner or Xray front passed along the whole of the
cathode sutface



EM sensors
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Radiation zones diagram
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magnetic field irtensity Ho, Afm

Time shape of magnetic field for difterent direction
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o Itwas experimentally established that radiation
of the faster-than-light EMP source
has a directed character



Time shape of magnetic field for different target
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e At normal strike of the model device by X-ray the preferential direction of radiation was absent



he tune dependence of the magnetic field
H, (MS; dwection) for
the different diode voltage U
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The dependence of the magnetic field amplitude
H; (MS; direction) for the ditferent diode voltage

Amplitude of magnetic field intensity pulze, Am
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With growth of the applied voltage the first phase EMP as well as current pulse 15 shortened
It was shown that the amplitude of the first phase of EMFP changed approzmimately az T
It was found cut that increase of diode square led to appromimatel v proportionally increase of the field

atm plitu de



Comparison of Experimental &
Theoretical Results
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Conclusions

EMP from faster-than-light source was studied
experimentally

Direct-ike EM radiation pattern was found

EM pulge with ~ 100 kV/m amphitude and ~ 250 ps r1ze-
tfime at distance ot 3 m from source was detected (diode
voltage 1z 80 kV)

EMP amplitude dependence on diode voltage 1z stronger
than linear

Diode current decreasing due to diode electromagnetic
msulation was proved experunentally



