KBA3UCTALUIOHAPHITMPUCKPUBAYI NMITA3MU (KCI1)

1. Tedil nna3mu B pamMmKax igeanbHoOI MarHirorigpoanHamivyHoi moaeni
3aKOHMU 30epeXXeHHs.

PiBHAHHA BepHynni.

PYHKUIT NOTOKY.

NMoHATTA isoMarHiTHOCTI Ta i3006epHynieBoCTi Nnepebiry nnasmu.

2. Pexxumun podootu npuckoprosava KCIy
2.1. NMpuckoproBaribHUN PEXUM.
2.2. KoMnpecinHMM pexxnm.
2.3. Enopu npuckoproBava/komnpecopa.
2.4. NMNapameTp OOMiHYy.
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Quasi-Steady-State Plasma Flows
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In the case of stationary axial-symmetric flow: o _ 0, H =H, =0, v, =0.

The plasma flow is divided into flux tubes with a width h=h(z).
Under these assumptions three conservation laws (holding true for each
flux tube) follow from the system of Equations mentioned above.
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pvh=const=m - Mass conservation law



[10BIiAKOBO:

N30Tepmsbl

ApuabaTHyeckHi npouecc

PaboTa raza




Forz=O0and v —0 one possible to find the CONSTANT of Bernoulli
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For u<<1 atz=0 all flowenergy is concentrated in the magnetic field.
In the process of plasma flow, for Z > 0, one possible to have two extreme cases:

H* ? . . . . .
2 —> 02 - Purely accelerating regime with maximum velocity:
7P
Vmax = (2)1/2VAO = HO/(Zﬂ'p 1z
2
—i(p) - Purely compression regime with
4mp )

_ , Prax :{(7_1)(:2ﬂ(1+ ﬂ)}yl Here ¢, = /7/& is sound velocity
(Pna) =U =Cpy  p, Cro ’ Po

vy - ratio of specific heats

(For adiabatic compression of hydrogen (7 =5/3) Cap = 108 cm/s, ¢y = 10%cmi/s
the maximum value of compressionis of an order 5.10°).
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PIBHAHHA TpaeKTopiu:

Wi (r,z) = const; We (r,2) = const.
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AHanorisg doopmaniamy yHKLIN NOTOKY 3
O4HOYaCTKOBUM (OpendoBnM) HaADMNMKEHHAM
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Puc. 3.7.3. OagnoctyneHyarbie KOakCHa/dbHble YCKOPHTEMH ¢ COGCTBEHHBIM MAFHUTHBIM TOJEM W CO
CIIOWHBIMA 3JEKTPOAAMH: @ — "KoakcHan”, 6 — TopLeBo#l CH/IBHOTOUHbI yekopuTeas (TCY), 1 —
KaTon, 2 — AM3JEKTPHK, 3 — aHOA, B — MarHUTo-NJia3MeHHbli Komnpeccop (MIIK)



Simplified QSPA (with solid electrodes)

Sub-critical and post-critical regimes
CVvC
Crisis of current

Experiments in simplified QSPA with non-transparent coaxial electrodes,
revealed some undesirable effects

- “anode current creep”),

- Instability of the ionization zone,

- high erosion of electrodes (cathode potential jump) etc.,
resulted in disturbance of the accelerating process. All these effects,
restricting the plasma parameters to be achieved, were avoided in two-
stage accelerator with semi-transparent active or passive electrodes-
transformers. One of the most powerful such a full-block QSPA (QSPA
Kh-50) was installed in the IPP NSC KIPT.



