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PIBHSIHHSI CTAHY BAH JIEP BAAJIBCA
JJISI ACMMETPUYHOI SIIEPHOI MATEPII

PosrnsiHyTO 3acTocyBaHHS PIBHAHHS BaH Niep Baamsca mo acmMeTpuvHOl simepHOi Matepii B 00IacTi KPUTUIHOTO
crany. Buxonsuu 3 Bupasy enrpomnii y HabmmkenHI Tomaca - ®epwi, sikuit 3a0e3nedye BUKOHaHHs Teopemu HepHcra,
OTPUMAHO TOINPaBKHU JI0 TUCKY Ta BUNBbHOI eHeprii BaH aep Baanbca, 110 BHHUKAIOTh 32 paXyHOK cTaTUCTUKU Depmi.
OTpuMaHi IONPaBKH BPaXxOBYIOTh €(PEKTHBHY Macy HyKJIOHA Ta HEMTPOH-TIPOTOHHY acuMeTpito. [lapamerpu piBHSIHHS
cTaHy BaH Jiep Baanbca onepskaHi BUXOASYH 3 €KCIIEPUMEHTAIBHOTO 3HAYEHHS KPUTHYHOI TeMIlepaTypy CUMETPHYHOT
siIepHoi Marepil Ta TOpIBHSAHHSA MoAeni BaH Jep Baanbca 3 Teopieto ¢yHKmioHanmy ryctuHH eHeprii Ckipma.
PosrisinaeTpecss KpUTHYHA JTiHIS B NPOCTOpPI THCKY, TEMIepaTypu 1 HEHTpPOH-IPOTOHHOTO CKiIamy. BusHagaeTbcs
Koe(ilieHT HEeCTHCIMBOCTI B3IOBX KPUTHYHOI JiHII B 3aJIKHOCTI Bifg ckiaxy saepHoi matepii. OOroBoproeThes
CTpUOOK MTUTOMOI TETIOEMHOCTI TIPH TIEPETHHI KPUTHIHOT JIiHi.
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A. I. Sanzhur*
Institute for Nuclear Research, National Academy of Sciences of Ukraine, Kyiv, Ukraine
*Corresponding author: andriy.sanzhur@gmail.com

VAN DER WAALS EQUATION OF STATE
FOR ASYMMETRIC NUCLEAR MATTER

The application of the van der Waals equation of state to the asymmetric nuclear matter is considered in a critical
state region. The corrections to the van der Waals pressure and free energy due to the Fermi statistics are obtained
starting from the Thomas - Fermi entropy expression which ensures the fulfilment of the Nernst theorem. The derived
corrections account for the effective nucleon mass and neutron-proton isotopic asymmetry. The parameters of the van
der Waals equation of state are deduced by taking the experimental value of critical temperature for symmetric nuclear
matter and testing the model of van der Waals with statistics corrections included against the theory of Skyrme energy
density functional. A critical line in pressure-temperature-composition space is considered. The incompressibility
coefficient is determined along the critical line as a function of nuclear matter composition. A jump in the value of
specific heat upon crossing a critical line is discussed.
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