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Hccnenyerces 3agada 0 BO3AECHCTBHN YIBTPAKOPOTKHX JIA3€PHBIX UMITYJIECOB Ha MOIVIOIIAIOIINE
JIA36pHOE U3JIy4CHHE IUIOCKHE TBEpPAOTENbHbIE MHIICHU. [MIAPOAMHAMUYECKOMY IBUIKEHUIO,
BBI3BAaHHOMY JIa3epHBIM OOJIy4eHUEM, IPE/IIECTBYET CTausl, Ha KOTOpoi (hopMuUpyeTcs HarpeThli

cioit TonmmmHON O, BO3ME TpaHUNBl MHIIEHH. [T B3aMMOJCHWCTBHS JIA3€pHOTO HM3IYYCHHS C

METaJIOM MPOBEJCH aHalW3 PACIPOCTPAHEHHs DJIEKTPOHHON TEIIOBOM BOJHBI W3 CKHUH-CIIOS
MeTajyla Ha 3TOM craauu. PacnpocTpaHeHHe TEIIOBOM BOJIHBI COINPOBOXKIAETCS Iepenadeit
TETJIOBOM SHEPIMH SJICKTPOHHOW IMOJICHCTEMbl B MOHHYIO MOJCHCTEMY H3-3a 3JEKTPOH-HOHHOMN
TEMIIEPAaTYpPHOU pelakcali. AHAIU3 TEIUIOBOM BOJHBI M pelIaKCallid SHEPTUH  MEXIY
SIICKTPOHAMHM M HOHAMH MeTajljla TO3BOJSIET OIEHUTHh 3aBHCHMOCTH TOJIIHMHBI HATPETOTO CJIOS
d,(F,,) OT MOBepXHOCTHOH MJIOTHOCTH MOTJIOMeHHOH masepHoit sueprun F ( JIx/em?). [l
ONMUCAHUS  JBW)KEHWs  Ha  THAPOJMHAMHYCCKONM  CTaJdd  TMPUBJEYEHBI,  BO-TIEPBBIX,
ra3oJMHAMUYECKHH KOJ M, BO-BTOPHIX, MHoromporeccopusii (1o 10°  mpomeccopos)
MOJIEKYJIIPHO-TMHAMHYCCKHMA KOA. IIpH 3TOM YUYHTBHIBAE€TCS HEOJHOPOIHOCTh HAYaIBHOTO IS
THIPOMHAMHYCCKON CTaJuKM IpOrpeBa BeIIeCTBa MHMINEHH. MacCHBHOE pacrapaslieIiBaHue
BBIYKCJIUTENIHOTO MpOIlecca TO3BOJHIIO JIOBECTH KOJHYECTBO AaTOMOB B MOJICKYJISIPHO-

JMHAMAYECKHX pacderax JI0 OYEeHb OOJBININX 3HAYEHHWH, COOTBETCTBYIOIIUX YCJIOBHUSIM
6
skcrepuMeHToB (~35[10°). OGBIYHO B MOJIEKYJIIPHO-IMHAMHUYCCKUX pacyeTax HCIOIb3YeTCs

HAMHOTO MeHbIlee umcio wactun ~10°- 10° (To ecTh Ha Tpu MHOpsAAKA MeHBIIE),
OJIHOIIPOIIECCOPHBIE aNropuTMbl. [IpakTHuecku coBnagaroiiee ¢ HAOTIOJAIOMIMMCS B PEATbHOM
HKCIEPUMEHTE KOJMYECTBO YACTHUI[ I1O3BOJISIET HCCIEAOBATh JIUHAMHUKY aOJIILUU W3 TIIyOOKHX
obOnacteil MeTamsia B TeUeHUE JIUTEIBHOTO MPOMEXKYTKa BpPEMEHH, a TakKe paccMaTpHUBaTh
KMHETUKY OOpa3yIoIUXCsl MPU 3TOM METAacTaOMIBHBIX COCTOSHUM MHOroa3sHoro BelecTBa
munieHd. Ha ruapogumHaMuveckoil craaum paccMaTpuBaeTcss HMHTep(epeHIMOHHAs KapTHHA,
BO3HUKAIOIAsl MpPH B3aMMOJEHCTBHM MHOTO(a3HOr0 TOTOKA BEIIECTBA C JAMArHOCTHYECKUM
Ja3epHbIM JIy4OM, HCCIEAyeTCs 3aBHCHUMOCTb KOHTPACTHOCTH M (OPMBI  00pa3yIOIIUXCS

I/IHTepCI)epeHL[I/IOHHBIX KOJIEIL OT TOJIIUHBI >KUIKOH OTKOJbHOM 00OJIOUKH.
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Action of ultrashort laser pulses on absorbing solid plane targets is considered. The stage with
supersonic electron heat conduction wave preceedes the hydrodynamical stage. At this stage a

heated layer with thickness d, is formed near the boundary. For the case of interaction of laser

radiation with a metal an expansion of electron heat wave from a skin layer is studied. The
expansion is accompanied by a gradual cooling of hot electrons due to the electron-ion thermal
relaxation. The analysis of a heat wave and energy relaxation between electrons and ions in a metal

alows to estimate the dependence d;(F,) of thickness of a heated layer on absorbed laser
fluence F,. [Jem?]. For the description of the hydrodynamical stage we use, first, the

gasdynamical code and, second, the multiprocessor (up to 10° processors) molecular dynamics
code. Non-uniform heating of atarget at the first onset of the hydrodynamical stage is taken into
account. Massively parallel computations have alowed us to operate with very large number of

atoms in molecular dynamics simulations (~3510°). This corresponds to experimental conditions.
In molecular dynamics calculations of other research groups three order of magnitude smaller
number of atoms are used (one processor approach). The number of particles which is practicaly
corresponds to that one in the real experiments allows us to investigate laser ablation processes
within a deep metal domain during long time interval and to consider the kinetics of metastable
phases of target material. At the hydrodynamical stage the interference pattern, obtained under the
probe laser irradiation, is considered. The dependence of intensity contrast and a form of the
interference rings on the thickness of liquid spallation shell isinvestigated.









