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IpeacraBreHve o6 yrnipyrom npegerne HEL
(Hugoniot Elastic Limit)

e Amiumtyna HEL Tak
Majia, 9YTO OTPE30K
YIOPYTOU yIapHOU
anqnadaTel
IIPAKTUYECKU HE
OTJIMYAETCA OT NPSIMOU

Pyg << K

. oppr << G

OD-OverDriven; Cxema u3z Graham 1996



JPOLOITKEHE YyITPYron yaapHou aguaoarol
00I1acTh NOBLILWEHHLIX AaBrneHumu

-




JOHAPYKEeHbI yoapHbIe BOHEI,
JACIPOCTPaHALLMECH B COOTBETCTBUM
CHTPOATIEHHOM yrpyromn aguaoaTou
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= Jlazep Ha
KPUCTAJJI€ TUTAH-

cardup
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pressure and shear stress (GPa)

ToJuKa ¢ KoMOouHupoBanueM 2T-ra u M/ pacdeToB
€T JIeTaJIbHO IIPOaHATU3UPOBATH B3aUMOJICHCTBHE
IIaCTUIECKON Y B, MHUIUUPOBAHHBIX (DC
€pPHBIM UMITYJIbCOM

-400 -200
position x (nm)



SPABHEHNME C ()C IKCNEPUMEHTOM

DOTO JIA3EPHOI0 BO3JICUCTBUA HA

d Ta
Tucema B KOTD (2010)

= llpumep c
ATFOMUHUEM



MDCIKCNEePUMEHT Ha HUKeTe

OOHapy keHo, 4TO ¥YB B HUKEIE pacipoCTPaHSIIOTCS ¢ BEICOKOU
CKOPOCTHI0. DTO HE HAIILJIO OOBSICHEHUS Y aBTOPOB
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Measurement of Shock Wave Rise Times in Metal Thin Films

K. T. Gahagan, D. 8. Moore, David J. Funk, R. L. Rabie, and S.J. Buelow
Loy Alamos National Laborarory, Los Alamos, New Mexico 87543

L W. Nicholson

Department of Physicy and Astronomy, University of New Mexico, 800 Yale Boulevard NE, Albuguergue, New Mexico 87131
(Received 24 March 2000)

We have measured the rise time of laser-generated shock waves in vapor plated metal thin films using @
frequency-domain interferometry with subpicosecond time resolution. [09%—90% rise times of <6.23 ps
were found in targets ranging from 0.25 to 2.0 gm in thickness. Particle and average shock velocities
were simultaneously determined. Shock velocities of ~5 nm/ps were inferred Trom the measured free
surface velocity, corresponding to pressures of 30-50 kbdr. Thus, the shock front extends only a few

TABLE 1. Average shock velocity (Ueh). shock velocity at breakout (Ugy), final free surface ve
constant for the free surface velocity (7). and 10%—90% shock wave rise time (74 ) for nic
thickness probed at two different wavelengths, A

‘Jl-pr Esl'L Ush : i

n

Sample (nm) (nm,/ps) (nm,/ps) (nm,/ps)
1000 nm aluminum (D, £) 400 - 572 £ 0.02 0.29 = 0.02
750 nm aluminum 800 - 5.76 = (.01 0.30 = 0.01
2000 nm aluminum 800 - 5.59 = 0.01 0.18 = 0.01
250 nm nickel 800 6.28 | (.5 5.13|= 0.01 0.36 = 0.01
467 nm nickel (4) 800 6.62 |+ 0.4 4.90(|= 0.01 0.22 = 0.01
839 nm nickel (C) 800 6.15|= 0.39 4.80|= 0.02 0.14 £ 0.01
467 nm nickel (B) 400 - 5.03 = 0.06 0.30 = 0.04

Note: Uy = 4.60 + 1.437u, for nickel, and Uy, = 5.35 + [.34u, for aluminum (see Ref. [I




HEPMMEHTASIbHBIE TOYKM J10XKaTCcsl Ha NPOoAOSKeHue
| YIPyrovn ygapHom agmadaTtbl HUKers

oore, Funk et al., 2000 nmpuBenu cBOu JaHHBIE C
OCTHIO, MMPUBEIN MIACTUYECKYIO YAAPHYIO aaradaTy ¢
>ThI0. HO KOMMEHTHPOBATh, C YEM CBA3AHO
105IBJICHME OBIOIIEH B IJla3a pa3HUIbI B CKOPOCTSX, OHM HE CTaJIM

€CTO 3TOI0 CTAThs IOCBIIIECHA TIIATCILHOMY ITOUCKY IPUYHH
MOKHBIX HETOUHOCTEU. |.€. B CBOUX NJAHHBIX OHU COMHEBAINCH

. Average shock velocity (Ush), shock velocity at breakout (U ), final free surface ve
t for the free surface velocity (7:). and 10%—-90% shock wave rise time (74 ) for nic
ss probed at two different wavelengths, A,

aluminum (D, E) 400 572 £ 0.02 0.29 = 0.02
) nm aluminum 200 5.76 = 0.01 .30 = 0.01
0 nm aluminum 0.01 018 = (.01
30 nm nickel 1.2 8 5.13 0.01 0.26 = (.01
nm nickel (4) 200 .62 4.90|= 0.01 0.22 = (.01
) nm nickel (C) 200 .15 | (.39 4.801= 0.02 014 = 0.01
nm nickel (8) 400 3.03 = 0.06 0.30 = 0.04

FIF I+ I+

U = 4.60 + 1.437u, for nickel, and Uy, = 5.35 + [.34u, for aluminum (see Ref. [I
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EABIIOXEHWe ynapHou agmaoaTtel D(u )
MO CTEMEHAM U,

= Kosddunuentsl A, B 0epyTcs 13 X0JI0AHBIX KPUBBIX
HUKes 110 Hampasiaenusm 100,110, 111

E XO0JOAHBIE KPUBBIC HAXOAsITCs ¢ moMoIIbo DET

ap = (2+2A+1)/4, (1)

az = (44+48A—12A% +16 B+8g+4I'—4 A +1%)/32, (2)
as = (—2A°4+2A°+2B—4AB+g—Ag— AI'+A’T'—BI') /4.
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XTEMIMEPaTypHas rmapoanHamMmmnKa

i TEIJIOBOM OaytaHC
0 d [E -E'[rij? TE}J"IP] J ( ﬂi"”:ﬂv TEs Ti} d Te ) -p d“ .P” P
————————————————————————————— f— e ———— E‘

— - —a(l.-T)+=0
j-'-I'J .r( I

Pa6ota pdV

dt ax° _
DJEKTpOHHAS

p° ax?

TEIIONIPOBOAHOCTD DIeKTPOH-
(DOHOHHBIN
AOHHBIN TEILIOBOU OajlaHC rEnIODRIRE
) - [E-sl(ﬂs T.)/p] ou o JlazepHbin
" — — ) — Teo + Trli I.—-1;) HArpeB
ox(x?,t)/dt=u, pdx(x°,t) = p?Ox° Kﬂgggl aiglill(lgﬁocm

eI e [ [iHaMuyecKoe ypaBHEHNE



HByXTEMIIepaTypHas ruapognHamMuka

ME HA BJICKTPOHHYIO U HOHHYIO MOJCUCTEMBbI

DepMueBCKast MOAEID IS DJIEKTPOHOB (METAJIIbI) U
IPOKOAMAIIa30HHOE TAOJMYHOE YPaBHCHUE COCTOSIHUS IS

oM 1ojicucteMbl. OHO OepeTcsi B COOTBETCTBUHU C A.V.
man, [.V.Lomonosov, K.V. Khishchenko, V.E. Kogan,

. Levashov and I.N. Lomov,

A V. Bushman, Gl Kanel’, A.L. N1, V.E. Fortov, Intense Dynamic

Loading of Condensed Marref (Taylor & Francis, London, 1993)

& JluTteparypHbi€ JaHHBIE IJIS AJIEKTPOH-UOHHOTO
TEIJI000MeHa — KOO(PDUIIMEHT 0. B YICHE

= B CJIyddcC aJIIOMHUHUA TCILIOIIPOBOJIHOCTD K BBIYHUCIIACM 110

aByxremieparypaoi moxnenu k(1 ,, T, p), Mroramos, ITerpos,
L MmN
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