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Panee ObUIM TIpeICcTaBICHBI AKCIIEPUMEHTHI TI0 AHEUTPOHHOMY CHHTE3Y IPOTOH-00p (pB) B MUHHATIOpHOM

HaHOCEKYHAHOM BakyyMHOM paspszae (NVD) ¢ konebaTenbHBIM yAepKaHHEM TUIa3Mbl 1 COOTBETCTBYIOIIHM
BeIXOsIOM o-dgactui [1]. MogemupoBanue ‘"gactmma B sueiike" (PiC) B pamMkax  MMOJHOTO
anekTponuHammaeckoro koga KARAT BeIsBUIIO KITFOUEBYIO poiib ()OPMUPOBAHUS BHPTYaIHHOTO KaTOJA H
COOTBETCTBYIOIIEH MOTCHIIMAIBLHON MBI B MEXKIJIEKTPOIHOM TpocTpancTBe NVD. DT1o obecmeunBaeT Tam
KaK yJIep)kaHue, TaK U yCKOpPEHHe MPOTOHOB M AEWTPOHOB IO SHEPTHI AECATKOB K3B, a MHOTO3apsaHBIX
HOHOB Oopa - 10 coTeH K3B. OT1o mpeBpammaer NVD B cBoero pojga MUKpPOPEaKTOp “‘CTOIKHOBHUTEIHHOTO”
smepHOTO cHHTe3a, BKimodas DD u aneiitponnsiii pB. B 3Toit paboTe MBI manee pacCMOTPHM HEKOTOPBIE
OCOOCHHOCTH KOJIEOATENbHOTO YAEP)KaHHSA, KaK OTHOCHUTENFHO HOBOTO THIA YAEP)KaHWS IUIA3MbI IS
TepMosiiepHOTO cuHTe3a. PiC-MomenupoBaHue MpOIecCOB cHHTe3a pB mokaszano, uro mrazma B NVD, u
O0COOCHHO Ha OCH pa3psla, HAXOAWTCA B COCTOSHHHW, OJHM3KOM K KBa3WHEHTPAIbHOMY, YTO HECKOJBKO
OTIIMYAETCS OT yCIIOBUW B M3BECTHOW CXeMe MEPHOAMYECKH KOoJIeOmomuxcs miasMeHHbIX chep (POPS),
TIpeIIOKCHHON paHee s cuHTe3a [2,3]. [lo-Buaumomy, MenmkoMaciTabHble kojiebanus B NVD sBistores
MEXaHH3MOM PE30HAHCHOTO HAarpeBa MOHOB, B OTJIHYHE OT KOTEPEHTHBIX CXKaTHH B OPUTHHAIBLHOU CXeMe
POPS [2-4]. Tem HEe MeHEe, O1aronpUsITHOS MacIITAOMPOBAHHE MOIITHOCTH TEPMOSIEPHOTO cuHTE3a B NVD
OKa3bIBaeTCs OMM3KUM K TepMosiiepHoMy cuHTe3y POPS, HO cymiecTBEeHHO OTIMYaeTcs Kak MO CTEeTeHH
CKaTus, TaKk W IO 3HAYEHWSAM MapaMeTrpa KBasuHeilTpampHOCTH [4]. Kpome TOoTO, B OTIMYME OT CXEMBI
POPS, monenmuposanue PiC moka3biBaet, YTo QYHKITMH paclpeeIeHus IPOTOHOB B HOHOB O0opa B NVD He
ABIISAIOTCS MakcBeIIoBckuMH. CremoBaTenbHO, MBI mMeeM Kak DD, Tak M aHeBTpOHHBIH cuHTE3 pB B
HEpPaBHOBECHOM IIIa3Me, OCTAOIIeHCs “He3aXOKeHHON ” Ha ocH paspsaa [5,6].
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Earlier, the experiments on the aneutronic proton-boron (pB) fusion in a miniature nanosecond vacuum
discharge (NVD) with oscillatory plasma confinement and correspondent a-particles yield were presented
[1]. Particle-in-cell (PiC) modeling within the full electrodynamic code KARAT revealed the key role of the
formation of a virtual cathode and the corresponding potential well in the interelectrode space of NVD. It
provides there both confinement and acceleration of protons and deuterons to energies of tens keV, and
multicharged boron ions - up to hundreds of keV. This turns NVD into a kind of microreactor of
“collisional” nuclear synthesis, including DD and an aneutronic pB ones. In this work we consider further
some specific features of oscillatory confinement as a relatively new type of plasma confinement for fusion.
PiC simulations of pB fusion processes have shown that the plasma in NVD, and especially on the discharge
axis, is in a state close to quasineutral one, which is rather different from the conditions in the well-known
scheme of periodically oscillating plasma spheres (POPS) suggested earlier for fusion [2,3]. Apparently,
small-scale oscillations in NVD are a mechanism of resonant ion heating, unlike coherent compressions in
the original POPS scheme [2-4]. Nevertheless, the favorable scaling of the fusion power in NVD turns out to
be close to the POPS fusion, but differs significantly both in the compression ratio and in the values of the
parameter of quasineutrality [4]. In addition, unlike the POPS scheme, PiC simulation reveals that the
distribution functions of protons and boron ions in NVD are non-Maxwellian. Therefore, we have both DD
and an aneutronic pB synthesis in a nonequilibrium plasma remaining “non-ignited” on the discharge axis
[5,6].
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