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Excitation of shock waves in metallic foils by
femtosecond laser pulses
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Theoretical model: S. I. Anisimov, N. A. Inogamov, Yu.V. Petrov, V. A. Khokhlov, V. V. Zhakhovskii



Femtosecond interferometric microscopy

Temporal resolution - 1013 s
Phase measurement accuracy - z/100 (2nm)
Spatial resolution 2 pm

Ti:S laser: 7, =150 fs, A=800 nm
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Sheme of the experiment

Targets: Al films on glass substrates (150 pm) Interferograms of the free
surface of Al film d=760nm
Laser spot : @ =60 pm (e level) Pump: I = 8:10'2 W/cm?
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Dynamics of free surface deformation. Spallation
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Free surface velocity history. Spall strength

l Shock velocity u =Ad/At

—760nm | Particle velocity — U, = Uy,

—— 1200 nm |
Pressure P,=pou,u,

Spall strength  ¢* = p,c,Au; /2

Usg, Km/s

p
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Time, ps 500 |7.5 052 | 104 | 6.6

760 | 7.7 |044 |91 |6.4
Strain rate 6-108 c-1

1200 | 7.3 0.38 | 7.9 6.1




Spall strength of Al
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Laser acoustic probing of two-temperature
zone created by femtosecond pulse

® - experiment: I = 8:10'2 W/em?; 7, = 150 fs

2T hydrodynamics
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Pe3yabTaThl

NMpoBeaeHbI uccrnegoBaHUsA reHepauun yaapHbIX BOJIH
B aJIlOMUHUEBbIX MNJIEHKAX NpuU BO34eNCTBUN (peMTOCEeKYHOHbIX
nasepHbIX UMNYJIbCOB C MHTEHCUBHOCTLIO | ~1013 BT/cm?

JKCnepuMeHTanbHO peanu3ioBaH MeTon aKyCTUYeCKOW ANarHoCcTUKun
rmy6uHbl npobera TennoBon BOJHbLI NPU HePaBHOBECHOM

HarpeBe 3JIeKTPOHOB U peLleTKU MeTansna oeMTOCeKYHAHbIMU
nasepHbIMU UMMNYNbCaMM.,

NMpoBeaeHbI uccregoBaHUA NPOYHOCTHLIX CBOMCTB aNlOMUHUA
B YCNTOBUSIX BbICOKOCKOPOCTHOro ~10%¢c-1 pacrsaxeHus.
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attention



Limitation of pressure in shock wave

I=2810"> W/cm? Spatial expansion profile of free surface, delay ~20 ps
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