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[Ipennaraercs ucciieJOBaHHE BHICOKOIHEPTETUIECKUX COCTOSIHUAN JIETKOIIIABKAX METAJIIIOB
(cBUHeI, OJIOBO W T.I.) C IIOMOINBIO HArpeBa HAHOCEKYHIHBIM JIA3€PHBIM HMITYJIHCOM
MOBEPXHOCTA MHMINCHH, 3a)KaTOW MpPO3pavyHbIM JUAIEKTpUKoM [1,2] W  OJHOBpEMEHHOTO
WU3MEpEHHUs JaBIICHWsI W TEMIIepaTypbl TIOBEPXHOCTH C HAHOCEKYHIHBIM BPEMEHHBIM
paspemenueM. CpaBHUMOCTh MEXaHHYECKUX WMIICITAHCOB TIPO3PAYHOTO CJIOS W MUIICHU
CO3/MAlOT YCJIOBHSI KBa3MM30XOPHOTO HArpeBa, 4TO MO3BOJSIET JIOCTHTATh BBICOKMX YpPOBHEH
naBieHus (BIUIOTH 0 JECATKOB KOap) MpU CPaBHUTEIHHO HU3KUX YPOBHSIX DHEPIHHU JIA3€PHOTO
umiyibsca (Ha ypoBHe JIk). HanocekyHIHas JUTUTEIBHOCTD JIA3€PHOTO UMITYJIbCa TIO3BOJISET MIPU
3TOM TMOJIydaTh BBICOKHME Temiepatypbl (BmioTh g0 10 kK u BbIE) MOBEPXHOCTHOTO CIIOS
MuIneHH (MOopsiika MUKPOH), COXPaHSIst €€ 00heM XOJIOHBIM.

MuineHp TmpencTaBiseT coOOW IUIOCKONApaUIeIbHYI0 COOpPKY W3 JBYX KBapIEBBIX
IJIACTHUH, MEXAY KOTOPBIMH 3ajuBaeTcs uccieayembiii Metamn ToimuHoi 150-300 mxMm. C
TBUTGHOM CTOPOHBI MUINEHW TPUCOCIUHSACTCS JAaTYMK JAaBJICHUS - IIHPOKOIOIOCHBIN
MbE30TPUEMHUK Ha OCHOBE HHOOATa TUTHs ¢ mojiocoit He MmeHee 100 MI1t (BpeMst HapacTaHus -
He Oosee 3 HC). ['peromuii ma3epHbIi UMITYJIBC HAMPABIISIETCS HA MOBEPXHOCTh MUIICHH IO
yriaom 45°, ckopocTHBIE (OTOAMOILI PETUCTPUPYIOT (OpMY MATAFOIIET0 W OTPAKEHHOTO OT
MOBEPXHOCTH MeTajlia IMy4YKOB. TerIoBoe M3JIyuYeHHe HarpeBaeMoil MOBEpXHOCTH MeTayia (o
HAIPaBICHUIO HOPMAJIM K MUIICHH) COOMpAETCs ONTHYECKOM CHCTEMOW M depe3 BOJIOKHO U
cucteMy (QHUIBTPOB HOJAaeTCsl HAa CKOPOCTHOM (ortompremMHuk (Bpemsi Hapactanus — 0.8 Hc).
DJIGKTpOHHAS CHUCTEMa PETHUCTPHPYET OJHOBPEMEHHO (3a OJMH HMMITYJIbC) YeThIpe CHTHAJIA!
MATAIONINA W OTPaKEHHBIHN JIa3epHBIN UMITYJILChI, aKyCTUYECKAN CUTHA U TETUIOBOE M3JIyYeHHE.
PaccormacoBanue B3aMHO# PUBSI3KK CUTHAIIOB 11O BpeMeHH He rnpeBbitmaeT 0.5Hc.

OOcyxnmaroTcss METOJAMKH HW3MEpPEHHS TeMmImepaTyphl H  JIaBleHHS, KaJTuOpPOBKHU
M3MEpPUTEIPHON CHUCTEMBI, a TaKXKe pe3yJIbTaThl MpPeIBAPUTEIHHBIX JKCIIEPHUMEHTOB. Pabota
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The investigation of high energy states of metal (Pb, Sn, etc.) mwduc nanosecond

laser pulse incident to the constrained surface of the tardistisssed [1,2]. The temporal shape
of pressure and temperature dynamic is measured simultaneottslpamosecond resolution.
Mechanical impedance of the transparent layer, coupled to the saetale, is comparable to
that of last. This provides quasiisochoric heating up to 10 kK at rdiatoxe laser pulse energy
(~ 1 J). The pressure rise is high too — up to 10-100 kbar.

The target is three layers system consisted of metal (&$0-300um) placed in a teeny
contact between fused silica substrates. The pressure pendoced from LiNb@piezoelectric
crystal was placed at the rare surface of the target anddpsovd ns rise time resolution
(frequency range 100 MHz). The heating laser pulse is incidehettatget surface at an angle
of 45°. The temporal shapes of the incident and reflected laser pw@sdetected by fast
photodiodes. Thermal radiation of heated surface of the target narth& surface is registered
by fast photodiode (rise time 0.8 ns) with a help of condenser and|dfiera The incident,
reflected laser pulses, pressure and temperature response dbrgje¢ are registered
simultaneously in each shot with jitter less than 0.5 ns.

The methods of fast measurement of temperature and pressurgjrengant system
calibration and testing both with the results of preliminary expnts are discussed. This work
is supported by RFBR grant #05-08-50348a.
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