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N303HTpOnrueckue "yaapHbie BOJHBI" IPHU YHCICHHOM MOJICIIUPOBAHUH B aCTPOPH3NIECKUX
3a/1a4ax.
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PaccmoTpena 3agada O CUIIBHBIX pPa3pblBaX B PEIICHUM YPAaBHEHUN Tra30BOW JWHAMUKH B
IPEINOJIOKEHUH  HM303HTPONMYHOCTH, T.€. HENPEPBIBHOCTUM JHTPONMM HA  Pa3pbIBE.
IIpencraBineHO CpaBHEHUE pEUICHMs JUId CTaHJAPTHOM YIApHOM BOJHBI, I'I€ HCIOJIB3YETCS
YCIIOBUE HENPEPHIBHOCTH SHEPIrUU Ha pasphlBe, U AJI U30PHTPONMUYECKOHN "ynapHOW BOJIHBI'".
[Toka3aHo, 4TO YUCIEHHOE MOJEIUPOBAaHUE ACTPOPU3NYECKUX 33/1a4, B KOTOPBIX BCTPEYAIOTCA
yIapHbIe BOJHBI OOJBIION aMIUIMTYIBl (B3pPBIBBI CBEPXHOBBIX, MOJEIMPOBAHUE KETOB), C
UCIIOJIb30BAHUEM COXPAHEHUsl SHTPOIUHU, BMECTO COXPAHEHUs SHEPIHU, NPUBOAUT K OOJIBILIUM
omuOKaM MpU pacyere yAapHbBIX BOJH. [IpuMeHeHHe M309HTPONMHUYECKUX ypaBHEHUN Ta30BOM
JUHAMHUKHU JIOIIyCTUMO TOJBKO B CIIy4ae, KOrJa TEYEHHE SBJISIETCS B TEUEHUU ra3a OTCYTCTBYIOT
CUWJIbHBIE PA3pPbIBbI PELICHUS, JINOO KOrJa MHTEHCUBHOCTh yJApHbIX BOJH HEBEIMKAa U OHU HE
OKa3bIBAIOT CYLIECTBEHHOI'O BIMSHUS HA TEYCHHUE.
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ISENTROPIC “SHOCK WAVES” IN NUMERICAL SIMULATIONS OF ASTROPHYSICAL
PROBLEMS
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Strong discontinuities in solutions of the gas dynamic equations under isentropic conditions, i.e.,
with continuity of entropy at the discontinuity, are examined. Solutions for a standard shock
wave with continuity of energy at the discontinuity are compared with those for an isentropic
“shock wave.” It is shown that numerical simulation of astrophysical problems in which high-
amplitude shock waves are encountered (supernova explosions, modelling of jets) with
conservation of entropy, rather than of energy, leads to large errors in the shock calculations. The
isentropic equations of gas dynamics can be used only when there are no strong discontinuities in
the solution or when the intensity of the shocks is not high and they do not significantly affect
the flow.



