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In operation the possibility of generation of UWB signal was researched at excitement of a helical antenna by a
high-current relativistic bundle of nanosecond duration. The experiments were conducted on a high-current relativis-
tic accelerator REB "Temp-A" with parameters: E, ~ 0,5...1,0 MeV, I, ~ 5...10 kA, duration of a ~15 nc., at the val-
ue of a leading edge ~ 1...2 nc. The calculation data of a helical antenna and parameters of a generated UWB signal

are reduced.
PACS:29.27.-a

INTRODUCTION

Generation and reception nonsinusoidal ultrawidth-
band (UWB) of pulsing signals — actual problem of a
modern relativistic electronics engineering. Such im-
pulses discover broad application in modern systems of
a radiolocation and radio communication. They can be
used for underground exploration, of learning of effect
potent UWB of electromagnetic impulses on different
objects of a natural and synthetic parentage and for a
number of other applications [1].

The methods of generation potent regular shortim-
pulsive UHF of waves decimeter and millimeter-wave
based on the traditional schemes of con-version of ener-
gy of intensive relativistic beam couplings in energy
electromagnetic of fields of micro-wave-radiation have
sufficient low efficiency [2-4]. In middle of 80-years in
operations [5], and later in [6-7], the contributors
showed possibility of enough effective energization of
energy of a TEM-wave at the expense of energy re-
served in the Marx-generator and direct conversion of
energy IREB in energy of a TEM-wave. The purpose of
the given operation — experimental learning of possibili-
ty of generation (UWB) impulse o signals at energiza-
tion isolated conic helical antenna shortimpulsive IREB,
without its previous modulation.

EXPERIMENTAL PART

For this purpose the theoretical calculation was con-
ducted and numerical analysis of a helical antenna [8],
with a fitting condition of her inlet with parameters of a
high-current relativistic electron beam of the accelerator
of “TEMII-A”, and output with a wide berth 8. Band,
which is capable to radiate the given antenna lied in lim-
its from 0,5 GHz up to 10 GHz. t.e. (Almin =60 cM, and
Ama=3cM). Thus radiating antenna was correlated on in-
let with the impedance of a beam, and on outlet — with
the resistance of free space. The receiving antenna was
similar radiating.

The main specifications of a helical antenna had
such values:

2amin =0, 2 lnin and 28mux=0,4 ln.x small and major ra-

diuses of an antenna;

©=20°- aperture angle, (0) =18° — corner of winding

of a spiral, where lnin and I minimum and maximal

length of waves of radiation.

The form and construction isolated ogHo3ax0HOM of a
conic helical antenna of a direct wave is shown in a Fig.1
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Fig. 1. The construction of the isolated conic helical
antenna of a direct wave

The equivalent network of a helical antenna we shall
present as a shunt circuit excited by a feeding device
1(¢) (Fig.2). Here is marked: L-inductance of an antenna,
C - antenna capacitance
R, 1
LC QO
resonant conductivity expressed through parameters of
an outline.
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Fig.2. The equivalent network of an antenna as a shunt
circuit

According to [8] the resistance of losses can be

equated to a resistance of radiation R,=Ry; the relative

frequency range, in which the helical antenna of a direct

wave is characterized by provisional persistence of an

input resistance, makes fi/f, =3. Thus the equivalent
goodness of circuit will be peer
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The edge stress is defined by expression [9]
t
(@)= [i't- x)h(x)dx, ?)
0
where i(.) — rate of change of a function of a current of
a beam coupling, energizing an antenna, h(z) — surge
characteristic of an outline, which with the registration
(1) can be represented as
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e
W)= pe T sin@«/gn %Q 3)

Here p=T/\/3th — characteristic resistance of an outline,
T=2LC

Let's consider some cases:
1) Let field current is characterized by the function with
linearly increasing front by duration tf:
Olg/T £, 0<t<T
()= [ 01/ 4 _f

0 0- t>T f

Then the edge stress is gained equal.
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where, 4=

Graphics obtained by results of calculation (5), are
reduced in a Fig.3.
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Fig.3. Edge stress at an antenna excitation by a current
with linearly increasing front:
1-vT=0,1; 2-v/T=0,5; 3-v/T=1,0; 4 —1/T=1,5;
5—tT=25
2) For a field current with Gauss’s by increase of a lead-
ing edge
, 3 )2 i

. 1 2
z(t):IOEE+ — e 20 dxg, (6)

where ¢ — dispersions Gauss’s of distribution, time de-
pendence of an edge stress are gained with the help (2)
substitution in this expression of the formulas (3) and
(6). The outcomes of calculation are reduced on the
graphs of a Fig.4.
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Fig.4.Dependence of power on time
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The experimental researches of generation potent
UWB of electromagnetic impulses by direct energiza-
tion of the isolated conic helical antenna impulse REB
were fulfilled on the high-current accelerator of
"TEMII-A" is like [10].
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Fig.5. The circuit (scheme) of carrying out of experi-
ment. The 1 — cathode; 2 - anode; 3 - manifold; 4 — in-
sulator, 5 - Rogovsky coil; 6 - a radiating antenna,

7 - receiving antennas

The energization of the isolated conic helical anten-
na occurs by an electron beam, formed in the cathode —
anode interval of the accelerator (pos. 1-2, Fig.5), and
which bound hits on a collector (3), with a radiating
conic helical antenna (6). The current of a beam was
measured by Rogovsky coil (5).

The waveform of power taken out with a voltage di-
vider on a radiating antenna is reduced in a Fig.6.

1

Fig.6. An oscillogram of power on a radiating helical
antenna

It is necessary to mark, that the potential distribution
on time practically precisely transmits the form of a cur-
rent of a bundle and is in good correspondence with de-
signed (Fig.4, curve 1). The typical parameters of a bun-
dle thus are those:

Ey~0,7...0,8 MeB, I~ 7 kA,

duration of a bundle ~15 ns., at the value of a lead-

ing edge ~ 1...2 ns.
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TEHEPALIUA CIII-CUTHAJIA TIPU BO3BYKJIEHUU CIIUPAJIbHOM AHTEHHBI CUJIBHOTOY-
HBIM P3IT

B.A. banakupes, A.M. I'opoanv, A.M. Ezopos, A.B. Kaumemupos, 10.®. Jlonun, A.I. [lonomapes,
U.H. Onuwenxo, B.T. Yeapos, B.H. Yymaxoe, /I.A. llleemyces, B.B. Yepnuwiit

HUccnenoBanacs BoamoxkHOCTh TeHepauuy CIITI-curaana npu Bo3OyXIEHUH M30JIMPOBAHHOMN CITUpaTbHOM aH-
TEHHBI CHJIbHOTOYHBIM PEJISITUBUCTCKUM ITyYKOM HAHOCEKYHJIHOH JIMTENBHOCTH. DKCIIEPUMEHTHI TPOBOAMINCEH Ha
CIWJIBHOTOUHOM pensTuBucTcKoM yckopurene POII «Temn-A» ¢ mapamerpamu: Ey~ 0,5...1,0 MaB, I~ 5...10 kA,
JUIMTEJIBHOCTH My4Ka ~15 Hc, npu BenuuuHe nepenHero ¢pponta ~ 1...2 He. [IpuBeneHsl pacyeTHbIe JaHHbBIE CIH-

parpHON aHTEHHBI M mapaMeTpbl reHepupyemoro CIIII-curHana.

TEHEPAIIISI HIIC-CUTHAJLY ITPM 3BY JUKEHHI CIIIPAJIbHOI AHTEHM
HOTYKHOCTPYMOBMUM PEII

B.A. Banaxipes, A.M. I'opbans, O.M. €20pos, A.B. Kaumemipos, 10.®. Jlonin, A.I. Ilonomapsos,
I.M. Oniwgenko, B.T. Yeapos, B.1. Yymaxoes, /I.A. Illeemyces, B.B. Yepnuii

HocnimxyBanacs renepanii  HIIIC-curnany npum  30y/pKeHHI  CIIpajbHOI  aHTCHHU
MOTYXHOCTPYMOBHM PEIIITHBICTCBKAM IYyYKOM HAHOCEKYHIHOM TpHBaJoCTi. ExcmepuMeHTH mpoBoAWIMCS Ha
MOTY>KHOCTPYMOBOMY pensiTuBicTcbkoMy npuckoproBadi PEIT «Temn-A» 3 mapamerpamu: Ey~ 0,5...1,0 MeB, Iy~
5...10 KA, TpuBaNicTh Imyuka ~15 He, IpH BeNMUUHI epetHboro GpoHTty ~ 1...2 He. [IpuBeneHo po3paxyHKOBI 1aHi
cripaibHOI aHTeHH 1 mapametpu reHepyemoro HILIC-curnay.

MOJJIUBICTH
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