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YcnoBus 3KCNepmMeHTOB

XapaKkTepucTmkn nasepHoro umnynbca: grnnHa BosnHbl — 0.527 MKm
(BTOpasa rapmoHuka), anutenbHocTb — 70 nc, aHeprus — ot 0.5 go
1.5 [x.

BbixogHon nasepHbIn Ny4yok anameTpom 75 mm dookycupoBarcs
OBYXKOMIMOHEHTHBLIM OOBEKTUBOM HA MULLIEHN B NATHA AMaMeTPOM
o1 0.4 go 1.5 mm. PacnpegeneHne MHTEHCMBHOCTU Jla3epHOro
n3nydeHnsi B obnactm dokycupoBKkn Obino 6rnM3Kum K
paBHOMepHOMY. MakcumanbHas BennymHa nNoTHOCTU NMOTOKa
nasepHoro n3nyyYyeHns Ha MMLeHn gocTturana BefIMYmHbI

15 TB1/cm?, paBneHue — 0.8 TlMa.

MwuweHu npegcTaBnanu cobom onbrn n3 nccrnegyembix
MaTtepuanos ¢ TonwuHamm: Al - 100 n 1200 mkm, Pd — 100 mkm, Pb
— 90 MKM.






PacnpeneneHne NHTEHCMBHOCTU B NONEePEYHOM
CeYEeHUN Na3epHOro nyyka B ONUKHEN 30HE
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Scheme of impact of the laser pulse on the target
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Experimental conditions

The experiment was carried out on a Kamerton-T facility based on a
neodymium glass laser (wavelength A = 0.527 um).

A pulse with duration T = 70 ps and energy £, = 1.164 J was focused
into a spot 0.414 mm in diameter on the surface of a 90-pm-thick
palladium target.

Taking into account the measured dependence of the laser radiation
intensity on time, the maximum intensity of this pulse is estimated to be
b =11.08 TW/cm?2.

The result of the action of such a pulse is the formation of a spall of a
part of the material on the rear side of the target.

The spall occurred at a distance of 12 + 1 um from the rear surface; the
diameter of the spalled plate is 0.46 mm.



Mogenb ypaBHEHUA COCTOAHUSA
B Karnopu4yeckoun gpopme
E=E(V, P)nnm P=P(V, E)

O6wun BnAa P(V,E)=Ps(V)+ I_(%’E)(E —-Ec(V))

Ynpyras komnoHeHTa (npu T = 0 K)

E.(V)= ?;CY(: (00" /m—08/n)+Ey

GC :VOC/V
npu V=V,.: E.(Voc)=0 Eq = BocVoc/mn

BC(VOC): —VdPC/dV - BOC
Bé(VOC): dBc/ch = Bf)c



Mogenb ypaBHEHUA COCTOAHUSA
B Karnopu4yeckoun gpopme
E=E(V, P)nnm P=P(V, E)

O6wun BnAa P(V,E)=Ps(V)+ I_(%’E)(E —-Ec(V))

TennoBas KOMMNOHEHTA

o Ve(V)-vi
r\V,E)=yi+ 1+ 0,23 (E—E;(V))/E,

o? +In? o,
o7 +In?(c/om)

Ve(V)=2/3+(yoc —2/3)

O'=V0/V
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Conclusions

e Thus, in a laboratory experiment on irradiating a 90-um-thick palladium
plate with a 70 ps laser pulse with a maximum intensity of 11.08 TW/cm?2,
a spall was obtained at a distance of 12 £ 1 ym from the rear surface of
the target.

e A hydrodynamic model including the equation of state for palladium
have been developed for the propagation and interaction of shock and
release waves in a target under such a pulsed action.

e As a result of the calculation using the developed model, the maximum
possible tensile stress in the sample in the spall plane is determined as
10.7 £ 0.5 GPa and the maximum strain rate at the stage of tension at
negative pressures is determined as 92 + 7 ps'.

Semenov A.Yu., Stuchebryukhov |.A., Khishchenko K.V. Modeling of
shock-wave processes in aluminum under the action of a short laser pulse
// Math. Montis. 2021. V. 50. P. 108-118.
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