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UccnenoBanpl oTpakaTeIbHBIE CBOWCTBA YJAapHO-CKATOW TUIa3Mbl WHEPTHBIX Ta3oB B
KOPOTKOBOJIHOBOM 00JIaCTH ONTHYECKOTO CIIEKTpa C HCIIOJB30BAHHEM W3JIYUCHHS MaJioi
WHTeHCHBHOCTH  Y3AlsO1Nd*+KTP  nasepa (1mHA BOTHBI Ay, =0.53 MKM), dTO
COOTBETCTBYET SHEpPru:M (OTOHA 30HIUpYIoIEero m3iaydeHus E,,,,= 2.33 evu kputudeckoit
IJIA3MEHHON KOHIICHTPAITUU Nec— 3.910% em™,

Omnpenenensl Kod(Q(UIMEHTHI OTPaKEHHsI IUIOTHON IUIa3Mbl TPU BapbHUPOBAaHUH €€
TEPMOJAMHAMHUYCCKUX MapaMEeTPOB B MpeieliaX: TUIOTHOCTh TUIa3Mbl H3MEHSIACH B IMANa30HE P
0 0.3 + 3.4 r/lem®, Temmeparypa T 0 2.810" + 3.310" °K, mapamerp nemaeamsHoctn [ =
(4nd3)3e?(ksT) = 0.9+ 2.0u crenens BoipoxkaeHns O = 2m, keT(3777°n) 23 = 1.7,

JInist reHepalny CUITbHO-HEHICAbHBIX TUIA3MEHHBIX COCTOSIHUI WHEPTHBIX Ta30B Oblia
NpYMEHEHa METO/IMKA TMHAMUYECKOTO CIKATHS ra3a MOCPEACTBOM BBICOKOCKOPOCTHOTO COYIapEHUsI
METAILIMYECKOrO JlaiiHepa v ra3oBoi KIOBEThI C MOCIEAYIOLIUM HEOOPATUMbIM Pa30rPEBOM 'a3a BO
(ponTe yaapHoi BoHbl. Hcciie0Banne oTpakkare/ibHbIX XapaKTeEPUCTUK AMHAMHUECKOTO
MJIA3MEHHOro 06pa3oBaHus ObLIO NPOBEAEHO C UCTIOIBL30BAHUEM MMITYJILCHON CHCTEMbI JMArHOCTUKH
na ocrose Y3Al5012:Nd>* nasepa ¢ kackagom npeoGpasoBaHms YACTOTHI OCHOBHOTO M3ILy4CHUS BO
BTOPYIO rapmMoHuKy. Cuctema auarHocTuku padotana B pexxume Q-moayasuuu. JlnvreanHocThb
30HAMPYIOLLETO UMITyJibca cocTaisiaa 15 ue. C ueibio peanunsalny HEUCKaKAIOLUX U3MEPEHUii
KO3(1)C1)I/ILU/I€HT3 OTpPaKKCHUS 11J1a3Mbl Oblj1a BBIMOJIHEHA OoNnTUMHU3alHrd SHEPIreTUUCCKUX U
MPOCTPAHCTBEHHO-BPEMEHHBIX M1APAMETPOB 30HAMPYIOLIErO UMITYJILCA.

PaBHOBecHBIE TEPMOAMHAMHYECKIE CBOMCTBA yIapHO-CKATOM MIa3Mbl KCEHOHA OBLIH
oTpeziesieHbl U3 COOTBETCTBYIOIIMX pacueToB. TepMoanHaMUYECKask MOJIENb I1JIa3MBbI
YYHTHIBaIa KYJIOHOBCKOE B3aUMO/ICHCTBUE B COOTBETCTBHHU C KOJIBIIEBBIM JIe0aeBCKUM
npuOIKEeHnEM B O0JIBIIIOM KAHOHUYECKOM aHcaMOJie, a OTTAIKMBAHHE TSKEJIBIX YacTUIl Ha
MaJIbIX pacCTOSHUAX — B paMKaX MOJIETH MATKHUX cdep.

IIpoBeneHo conocraBieHne 3HaYCHUI KO (HUIIMEHTOB OTPAKEHUS, MOTYyYECHHBIX B
HKCIIEPUMEHTE U PACUETHBIX JIaHHBIX. PaccMOTpeHbl BO3MOKHbBIE (U3HMUYECKIE MEXaHU3MBI,
BIIUSIONINE HAa OTpakaTelIbHbIE CBOICTBA IJIa3Mbl. BBIMIOJIHEHHBIE UCCIIETOBaHMS IOKA3aJIH,
YTO U3MEHEHUS OTPa)KaTeIbHBIX CBOMCTB IJIa3Mbl IIPU YBEJIMUYCHUH €€ DJIEKTPOHHOM
KOHIIEHTpAIuy, 3a(UKCUPOBAHHBIE B X0JI€ IKCIIEPUMEHTOB, IPUBOIST K
BBICOKOOTPAXAIOIEMY COCTOSHHUIO IIa3Mbl, XapaKTepHOMY i1 MeTa/ljIoB. [lomyuennbie
HKCIIEPUMEHTAJILHBIE IAHHBIE TIPEIOCTABIISIOT HOBYIO MH(OpMAIUIO JIJIsl TOHUMAaHUS



MCXaHHM3Ma BSaHMOZ[Cf/'ICTBHSI BCHICCTBA, HAXOLAIICTOCA B YCIIOBHUAX CUJIBHOT'O
MCXKYaCTHYHOI'O BSaHMOI[CfICTBHSI C OIITHYCCKUM U3JIYYCHUCM YMepeHHOfI HMHTCHCUBHOCTH.



OPTICAL REFLECTANCE OF SHOCK-COMPRESSED DENSE PLASMA
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New results on optical reflectance measurements of stmtlpressed dense xenon
plasma at wavelength}s = 532 nm are reported. The investigations have peeiormed for
nonideal plasma with the nonideality parameter up to2.

The generation of the plasma was performed by explgstrezen shock waves which
lead to compression and irreversible heating of threstigated gas. The variation of density
and electron concentration of the plasma was achieydkde change of the initial gas pressure
(2-5.7 MPa). To measure the dense xenon plasma reflectaefficient, a pulsed
Y 3Al:0,:Nd®*+KTP laser system with an electro-optical shutter based DKDP crystal and
higher-order mode suppression of laser radiation was. Uded probe pulse of about 15 ns
duration was formed by an aspherical optical unit.

The thermodynamic parameters of the plasma were detinfrom the measured
shock wave velocity. Plasma densitiepcf 0.27-3.84 g cify pressures of B 1.6-16.7 GPa
and temperatures of up to 3 33 000K were realized during the experiments. Thenmas
composition was calculated within a chemical pictliip Working with a grand canonical
ensemble, virial corrections have been taken int@watdcdue to charge—charge interactions
(Debye approximation). Short-range repulsion of heavyighest was considered within the
framework of a soft sphere model. In accordance with tlcagmulations, the free electron
density nwas 1.1-9.1 cfi Under these conditions the plasma is nondegen@ateks T/Er =
2mksT(3n°ny) 237> = 1.6-7.1) and can be characterized by the nonigepéitameterd” =
€% (4nnd3) " (4rmeoksT) = 0.8-2.0.

The obtained high optical reflectance values are ctersiic of a metallic fluid and are
evidence for a conducting state in the shocked xeReflectance measurements at different
wavelengths provide information about the density paff the shock wave front.

[1] Ebeling W, Forster A, Fortov V, Gryaznov V K@&PRolishchuk A 199Thermophysical Properties of Hot
Dense PlasmaStuttgart: Teubner)



