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This paper investigates an analytical illustration of ignition conditions for the aneutronic
reaction of proton-boron plasma in the presence of the magnetic field for fusion. In particular, the
criterion for this plasma target is derived through two-temperature Lindl-Widner diagrams. Since
the heating and cooling terms in the energy balance equation are affected by inequality between
ions and electrons temperature combined with the impact of the magnetic field, the reduction of
energy loss as well as the areal density parameter will increase the fusion rate. It will also relax
the requirements of ignition conditions. Therefore, numerical derivations of ignition conditions at
stagnation are performed involving the energy balance equation. The additional parameter applied
other than electron and ion temperature as well as areal density is the magnetic field dependent
B/p. 1t is shown that as B/p develops the required areal density decreases. For ions temperature
of T3 < 1000 keV and electrons temperature of T. < 110 keV, the equation has real solutions for
the areal density of pR < 6 g/cm®. Furthermore, it is shown that the B/p parameter can be set at
approximately 10° G- cm®/g value. It shows the magnetic field has more effect than DT case and
can reduce the driver requirements significantly. A comparison of this model with DT magnetized
case shows that this model of p-''B fuel is intermediate between experimental results of p-''B
non-magnetized and DT magnetized in the two-temperature model.

B cratbe mpejcraB/eHa aHaJMTHYeCKas HJIIOCTPALUsS YCJIOBHH 3a’KUraHUs [/ Oe3HeHTpOH-
HOH peakLWH B IJa3Me NPOTOH—00p B NPUCYTCTBMHM MarHMTHOTO NoOJf I/ CHHTe3a. B uyacTHo-
CTH, NOJIyueH KPUTepHH I/1s 3TOH NJIa3MeHHOH MHILEeHH, BbipakaeMbld 4yepe3 AByXTeMIepaTypHble
auarpammbl JInHana-Buagnepa. Tak kak HarpeBaHHe M OXJaXK[IeHHe B YPaBHEHHH HepreTHuecKo-
ro PaBHOBECHSl 3aBHCAT OT HePaBeHCTBAa TeMIIepPaTyp HOHOB M 3JEKTPOHOB, a TaKXkKe OT MarHWT-
HOTO MO0JIl, CHHXKeHHe MNOTepb Hepruu M MNapaMeTp IJIOTHOCTH Cpelbl NPHUBOAAT K yBeJHYEHHIO
CKOPOCTH CJMSHMA. DTO TakxkKe ocsabusieT TpeOGOBaHUSI K YCJOBHSAM 3axKUraHus. Uuc/eHHble pac-
4eTbl YCJIOBUH 3aXKMI'aHUsS MIPH CTarHallMM ClieslaHbl C MOMOILBIO ypaBHEHHS dHepreTH4ecKoro pa.-
HoBecusi. Takxke B pacueThbl, Hapsily C TeMNepaTypoi 3/eKTPOHOB M HOHOB M IJIOTHOCTBbIO Cpellbl,
BBeJIeH JOMOJHUTE/IbHBIH MapaMeTp, BeJIHYHHA KOTOPOrO 3aBHUCHT OT MarHutHoro mousi, B/p. Ilo-
Ka3aHO, YTO C YBeJH4YeHHeM MapameTpa B/p BospacTaeT MJOTHOCTb Cpefbl. Kcmosbsyemoe aJist
pacueToB ypaBHEHHe HMMeeT pelleHHs Mpu TeMmneparype uoHoB 71; < 1000 k3B u Temneparype
aekTpoHos T. < 110 k3B, ecan MJIOTHOCTb cpebl cocTaBaseT pR < 6 r/cm?. Takxke mnokasa-
HO, uTO mnapamerTp B/p MoxeT UMeTh BenuuuHy npubausutenbro 10° Tc-cm®/r. 1o osHauaer,
YTO MarHUTHOe ToJle B JaHHOM cJy4ae WrpaeT OoJiee BaXKHYIO pOJib, YeM B cjydae JdeHTepui-
TPUTHEBOIO CHHTe3a, M MOXKeT CYLIeCTBEHHO CHMKaThb TpebGoBaHMs K ycTaHoBke. CpaBHeHHe 00-
CYXKJ]aeMOT0 B CTaTbe MOAXOJa CO CJydyaeM HaMarHHYeHHOH CMecH JeHTepUH—TPUTHH MOKa3blBa-
eT, uTo paccMarpuBaeMas Mojedb Tomausa p—''B mpejctaBaser coGoil MpOMeXKyTOUHbBIH BapH-
aHT MeXJy CYLIeCTBYIOLUIMMH 3KCIepPHMEHTa/bHbIMH pe3yJbTaTaMH [/ HeHaMarHHUeHHOH cMecH
p—''B U HaMarHUuEeHHOH CMecH NeHTepHi—-TPUTHI B PaMKax JBYXTeMIepaTypHOrO MOAXO/A.
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