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OU3HKA SJIEMEHTAPHBIX YACTHL 1 ATOMHOI'O d4PA. TEOPUYI
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IN INERTIAL CONFINEMENT FUSION DRIVEN
BY FAST IGNITION METHOD
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Fast ignition, a pivotal concept in inertial confinement fusion, presents a departure from
conventional methods by implementing a two-stage process for fuel compression and ignition. This
novel approach minimizes driver requirements and enhances energy efficiency. Among the primary
solutions for initiating fast ignition, the utilization of light ion beams, specifically protons, generated
through the interaction of high-power lasers with convertor foils, emerges as a prominent strategy.
Investigation into the transport of alpha particles produced by the deuterium-tritium fusion reaction
plays a vital role in the formation of a hot spot within the fast ignition framework. The self-heating
effect caused by the energy deposition of alpha particles triggers ignition in the fusion fuel. Thus,
this study focuses on exploring the impact of modern stopping power models, specifically BPS
and MD, on the ignition criteria and hot spot formation of pre-compressed DT fuel using a two-
temperature model in a non-equilibrium state. These new models are compared and contrasted with
previous ones. For this investigation, a DT equimolar fuel with a density of 300 g-cm™2 and an
incident proton beam featuring an average energy of 4 MeV and a Maxwellian energy distribution
are employed. Our calculations demonstrate that the newer BPS and MD stopping power models
slightly shift the ignition criterion towards higher pR values. Furthermore, the thermal efficiency
reduction of alpha particles in these stopping power models leads to a significant decrease in hot
spot temperature when compared to older models.

BrlcTpoe BocnaMeHeHHe, KKOYeBasi KOHLENLHs TePMOsIEPHOT0 CHHTe3a ¢ WHEPLUHOHHBIM yIep-
JKaHWeM, NpeacTaBiseT co00i OTXOA OT TPAAMLHOHHBIX METOOB 33 CUET peasu3allH ABYXCTYIEH-
4aToro NpoLecca CXKaTHsg W BOCIJaMeHEHHS] TOMJIMBA. DTOT HOBBIH MOAXON CBOAUT K MUHHUMYMY
TpeGoBaHUs K CHOCO0Y MHHLHMALKK peaKlUWH W MOBbIIAeT 3HeproadpekTuBHOCTb. Cpeny 0CHOBHBIX
pelleHH# /11 MHULHUMPOBAHHUS OBICTPOrO BOCIJIAMEHEHHS BaXKHOH CTpaTerveil sBJAsSETCS HCIOJb30-
BaHHe MYYKOB JIEKUX MOHOB, B YaCTHOCTH MPOTOHOB, FeHEPUPYEMBIX B pe3yJ/ibTaTe B3aUMOJEHCTBHS
MOIIHBIX J1a3epoB ¢ (oJbroil KoHBepTepa. MccnenoBanue nepenoca anbda-yacTul, o6pasyoLInxcs B
pe3yJbTaTe peakLHM CHHTe3a AeHTepust U TPUTHS, UrpaeT XKHU3HEHHO BaXKHYIO PoJib B (hOPMHpPOBa-
HHUHU TOpsiuell TOUKH B paMKaX CHCTeMbl OBbICTPOro BoCm/IaMeHeHHs. DPdeKT caMoHarpeBa, Bbl3BaH-
HbIH BblJeJieHHeM 3Heprud ajb(a-uyacTHLAMH, BbI3bIBAET BOCIMJIaMeHEeHHe TEePMOSIIEPHOr0 TOMJIKBA.
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Takum o6pasoM, naHHOe HCCHENOBAHHE COCPENOTOYEHO HAa M3YyUEHHM BJIMSHHS COBPEMEHHBIX MOJe-
Jied TOpMO3HO# MoluHocTH, B yacTHocTH DIIC u MJI, Ha KpuTepuH BOCIIaMeHeHHs W 00pa3oBa-
HUS TOPSAYMX TOYEK INpeaBapuTe/ibHO cKaTtoro JT-TominBa ¢ HCMoO/b30BaHHEM JBYXTeMIIEpATypPHON
MOZIe/Id B HEPaBHOBECHOM COCTOSIHMM. DTH HOBble MOJE/IM CPABHMBAIOTCS M MPOTHBONOCTABJIAIOTCS
npeabAymuM. [1s Takoro Mcc/ef0BaHHS HCHOMb3yeTcs dKBUMOoJsipHOoe I T-TonauBO ¢ MJIOTHOCTBIO
300 r-cM ™3 M majaomMi My4oK NPOTOHOB CO CpefHeil sHeprueil 4 MsB M MakKCBeJJIOBCKHM pac-
TnpefiesieHreM dHeprur. Hammuy pacdeTsl MOKasbIBalOT, YTO HOBblE MO TOPMO3HOH MomHocTH BIIC
1 Ml He3HauMTe/bHO CMELIAIOT KPUTEPUH BOCIIaMeHeHHsl B CTOPOHY 0oJiee BLICOKHX 3HaueHu# pR.
Kpome Toro, cHuxeHue TemoBoH 3(P(EKTHBHOCTH ajbda-yacTHLL B 3THX MOIEJSAX C TOPMO3HOH
MOLIHOCTbIO MPUBOAUT K 3HAYMTENbHOMY CHHXKEHHIO TeMIlepaTypbl ropsdell TOUKH 110 CPAaBHEHHIO CO
CTapbIMU MOJEJSIMH.
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