THE METHOD OF THE DISCHARGE CURRENT INCREASE
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The analysis of experimental data of last years received on mega-joule plasma focuses shows, that falling of growth of a
neutron yield in this range of energy is accompanied by falling of growth of a current. In this work the ways of current
increase are considered, and also the rather inexpensive method of the current increase on aready existing ingtalations

is offered
PACS: 52.58.Lq, 52.59.Hq, 52.70.-m

INTRODUCTION

In our recent works [1,2] it was shown that the
observable neutron yield saturation of Plasma Focus (PF)
at MJ level is connected with current saturation and the
current neutron scaling (~1) continues to be carried out in
thisrange. For this range of stored energy the dependence
between the maximum current [A] and the main
parameters of discharge were determined:

for Mather type of PF:

| »30Ur/D, (1

max

for Filippov type:
I, »10°U/V,, @

max

where: U - operating voltage [V], r - anode radius [cm],
A - anode-cathode gap [cm], V,, = h/t - the speed of the
pinch length increase during the radial movement of the
current sheath (t - aquarter of discharge period, h - pinch
length) [cm/s]. These dependences agree satisfactorily
with experimental data received at the installations
PF-1000 (IPPLM), 1 MJ Frascati and PF-3 in Kurchatov
Ingitute. The main result of (1) and (2) is: in the MJrange
of energy the current amplitude depends on operating
voltage, but not on stored energy in capacity bank. This
conclusion is shown on Fig.1l for parameters close to
installation PF-1000.
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DISCHARGE EQUIVALENT
ELECTRICAL CIRCUIT

In view of importance of the above conclusion we show
one more way of deducing of equations (1, 2). Let's start
with the genera equation of an electric circuit (Fig.2) of

the discharge:
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dt 0
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Fig.2

We suppose that in mega-joule range the capacity of
battery C—<0; aso we neglect ohmic resistance of the
discharge R—0 at the run-down phase, in the end of
which the current is close to a maximum. Then the
equation (1) takesthe simple form:

dLi

dt

In the linear approximation of the current and the
inductance the amplitude of the current is:

l,=U, /2K, (5)

Inductance of the discharge in the mega-joule range,

obvioudy, is defined by pair: current shell — chamber. So,

L =2In(R/ r)x0"°. For the Mather type installation | is

the length of the way passed by the current sheath along
the anode, R is cathode radius, r is anode radius. For
Filippov case | = h which is height of the current sheath,
Risthe same and r isthe neck radius For Mather type at
the run-down phase:

B =2v,In(R/r)*10°° » 2V,r /D*10°°

=U,. (4)
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D=R-r<<R and we get eq.(1) at usud V,~10"crm/s.
For Filippov type In(RIr) = 2- 4, then K »5V,, and we get

Eq.(2).
DISCUSSION

Equations (1), (2) are interesting to that in an obvious
view show the ways of the current increase:

-by voltage increasing;

-by reduction of the gap between electrodes;

-by decrease in height of current shest.

In the last case it speaks that so called “X-ray regime”
of Filippov type plasma focus, when the current sheath
dlides aong the anode surface, is more preferable.

For Mather type ingtallation “Poseidon”, “Speed” the
increase of voltage does not give remarkable results;
probably, it is connected with the high ratio of energy to
the surface area of the insulator [3]. For the Filippov type,
with the larger surface of an insulator, such experiments
were not known.

PROPOSAL

In this work the method of the increase of the discharge
current of sub-MJ PF "TYULPAN" in Lebedev Physical
Inditute is proposed. The main idea of the method is that
the traditional formula of calculation of the discharge

current amplitude

I, =U,/C/L (6)
does not work, as the current ceases to depend on capacity
of the battery, see Eq. (1), (2).

So let's increase twice the operating voltage by
dividing capacity bank on two equal parts. Each part is
connected to the electrodes of plasma focus with opposite
polarity, see Fig.3. The operating voltage is increased
twice, the discharge inductivity increases aso, but
dightly, as it is basically determined by the collector
inductivity. This method leads to the considerable
increase of total current. Moreover, because the
capacitance of the condenser bank decreasesin 4 times, so
it is possible to reduce diameters of the anode and
discharge chamber accordingly, that isimportant for great
sizes of Filippov ingallation.
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CONCLUSIONS

Now the transition of a parity (6) in (1), (2) with growth
of capacity is not analyzed in details It is necessary to
lead computer calculations to define expediency of such
offer for the given power of ingallation. Let's notice, that
for more powerful ingallations, like PF-1000 (Poland), a
profit on a current should be more significant.
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CIIOCOB MOBBIIEHUSA TOKA PA3PAJA MOIIHOI'O ITVIASMEHHOTI'O ®OKYCA
B.A. Hukynun, C.H. ITonyxun

Amnanms OKCIICPUMCHTAJIbHBIX JAHHBIX IMOCICAHUX JICT, IMOJTYYCHHBIX Ha MCEra/KOYJIbHBIX IJIA3MCHHBIX (1)0Kycax
TIOKa3bIBaCT, YTO IMaACHUE POCTa HeﬁT’pOHHOFO BBIXOZAa B OTOM JHAITA30HE SHEPTUN COIPOBOXKIAACTCA IMaACHUEM POCTA
TOKa YCTaHOBOK. PaCCMOTpCHLI ITYTH TIOBBIIICHHUSA TOKa, a TAKXKE NPCIITOXKEH CPAaBHUTCIBHO HCHOPOFOI;'I CIroco0

YBEIIMYCHUA TOKA Ha YK€ CYHMICCTBYIOIUX YCTaHOBKaXxX.

CIIOCIb NIABUIIEHHSA TOKY PO3PSIY MOI'YTHBOI'O IIVIABMOBOI'O ®OKYCA
B.A. Hixynin, C.M. Ilonyxin

AHaJti3 eKCIIepUMEHTATIbHIX JAHUX OCTaHHIX POKIB, SIKi OTpHMaHi Ha METaPKOYJIbHUX IUIa3MOBHX (DOKyCax ITOKa3ye,
o0 TMAIiHHSA POCTY HEHTPOHHOTO BHUXOAY B IHOMY Jiala30Hi €HEprii CYMpOBOMKYETHCS MATIHHAM POCTY CTPYMY
YCTaHOBOK. PO3MIIIHYTO NDISIXW MiABUINEHHS CTPYMY, a TaKOX 3alpOIIOHOBAHO ITOPIBHSHO HEJOPOTHH CIocid

301IBIICHAS CTPYMY Ha BXKE iICHYIOUMX YCTAHOBKAX.
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