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KpeMHUU: nonynpoBOAHUK C LULUPUHOMU 3anpeLleHHON 30Hbl 1.12 eV
[Mpo3payeH B UK, Lunpoko ncnonbdyetca anga U3rotosreHns MHpakpacHom onTukn
MakcnmaneHoe gaeneHue ygapHoro cxatma — 197 GPa ([laesnosckuun, 1967)
YpapHaga cxMMaeMocCTb He uccriegoBarach B nonycdpepuyecknx B3pbIBHbIX
reHepaTtopax 1 B nasepHbIX yaapHbIX BOHaXx.

Upes: nameputb TemnepaTypy yaapHOro cxartmsa onTu4eckom MeTOANKOW B OKHE
npo3payHocTh B IK-onanasoHe, B CTUIE U3BMEPEHNA TeMMnepaTyp B NPO3padHbIX
BeLlecTBax (OpraHM4YEeCKNM XUOKOCTN, CTeKNa, MOHHble KpUcTansbl, OKCUAbl,
cunukaTtsbl, N.T.4.)




YpoapHasa agunabata KpeMHus
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Fig. 4. Shock wave structure in silicon at P = 25 GPa
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Fig. 2. U,-u, diagram for three orientations of Si. Two thick

broken lines indicate the calculated U,-u, relation for the plastic
I wave. The values of longitudinal and bulk sound wvelocities,
Cy and Cg, are from McSkimin and Andreatch.*?
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Fig. 3. Shock compression curve for three orientations of Si.
The hydrostatic compression state (hydrostat) is deduced from
the second-order Birch-Murnaghan equation of state with
values of K3=97.9 GPa and K;=4.2.11



OnTuyeckue cCBOUCTBA KPEMHUSA: OKHO NMPO3Pa4YHOCTU ©
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4-KaHanbHbIA UK-NUPOMETP AN1s1 SKCMNEPUMEHTOB C KPEMHMEM

[Monocbl: 1300, 1500, 1600, 1800 nm.
Aicnonb3yeTcs KBapLeBOe BOSIOKHO U JINH3bl — OrPpaHNUYeHne CBEPXY 2.5 MKM



MaxoBCKnin reHepaTop yaapHbIX BOJIH

Detonation ignition

»

Main charge 10 — 13 kg HE

/

Copper liner

Magnesium rod
@26mm

Mach configuration

Conical detonation wave |

[aBneHue ygapHoro cxatma kpemHuna go 500 GPa
1-ctyneHyaTbin reHepatop (2012-2014). Macca BB: 3.9 kg n 12.5 kr.
[unameTp ueHTpanbHOro ctepXxHsa 20 mm.

Nikolaev D., Ternovoi V., Kim V., Shutov A. Plane shock compression generators, utilizing convergence of
conical shock waves // Journal of Physics: Conference Series. 2014. V. 500. Ne 14. P. 1-5.



OnpepeneHue ygapHOU CXXNMMaAEMOCTU: MeToA OTPaKeHus
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Cxema nameputenbHOU COOpPKM. O

3KCI'IepI/IMeHT MO CXemMe OTpaXeHud: yogapHas BOJIHa N3 3TaJjlOHa nepexoguT B o6pa3eu,

[MnpomeTpunyeckme BONOKHa
BonokHa CKOPOCTHbIX AETEKTOPOB

[epxanka BOrOKOH

Ob6pasey KpemMHus

KBapueBas nnactumHa - aTanoH

3 4 4 CtepxeHb 13 NMMMA

shock wave

Linnnngp. obonouyka

Ob6pasubl KpeMHUSA: 2MM YNCTbIN HE OONMMPOBAHHbIN
nnun 0.35 MM paanoOTEXHUYECKUIA C ANEKTPOHHOM MPOBOANMOCTLIO



EbICprIe OETEKTOpPHI, BUOANMbIM OnanasoH
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YpapHast CXXMMaeMOCTb KPpeMHuUs
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TemMnepaTypa yaapHOro cxxatusi KpeMHUS
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1998: nonbITKa N3MepUTb TeMnepaTypy B yaapHoOW BosiHe Hanpsmyto, 6 Mbap, nsmepeHue
WHTEHCUBHOCTM POTOHOB BUAMMOrO AnanasoHa, BblfieTarowmnx ¢ gpoHTta YB. Pernctpaumnsa —
CKOpOCTHas cTpuk-kamepa. [lonydeHo 1.4 3B npu pacyeTHom Temnepatype 4.2 IB.
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FIG. 2. Rise of optical emission signals (normalized to their
peak values) in two spectral bands together with predictions for
the indicated levels of preheat.
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FIG. 4. (a) Structure of a 6.6 Mbar (20.7 km/s) shock wave
in silicon. (b) Reflectivity R, (for the case with AR coating)
and spectral emission F, (without AR coating) at A = 532 nm
of a 20.7 km/s shock wave as calculated with our model (solid
line). The calculated signals are smoothed with a 7 ps FWHM 300 pm
Gaussian distribution. Unsmoothed interference fringes (dotted

line) are shown for the reflection signal only. The calculated F T.Lower, V.Kondrashov, M.Basko, A.Ng Phys.Rev.Lett.80, 18, 1998

curve has been multiplied by the indicated factor. The observed



Bo3MoxHoOe 06 bsACHeHne: BO3HUKHOBEHUe
3KpaHUpYyoLEero cnost 3NeKTPoOHOB nepen yaapHou
BOJTHOU Npu POTOUOHU3aALNN KPpeMHUA (poToOHaAMM,
BblJfieTaloWMMN U3 ropsiyero ppoHTa yaapHoOu BOJSIHbI.

1970-e: oTKpbIT 3 eKT POTONOHU3aUNM NOYNPOBOAHMUKOB NasepHbIM MMMYNbCOM
Ncnonbesyetca ansa deictpon moaynsauum nsnydyedmnsa CO,-nasepa nnm THz BonH
[Mpn gocTaTtovHOM MOLLIHOCTM Na3epa v NNOoTHOCTU HOCUTENen 3apsana —
3epKarbHoe oTpaxeHune
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T. Nozokido. Modulation of submillimeter wave radiation by laser-produced free carriers in semiconductors
Electronics and communications in Japan, p.2, v.80, No.6, 1997
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Figure 4(a) shows the structure of a 20.7 km/s shock
wave in silicon as calculated with our model. Because of
the electron heat conduction, the electron temperature 7,
is continuous across the jump of the ion temperature T;
and density p. The ionization degree jumps discontinu-
ously from z = 1 to z = 3 because the band gap closes
inside the density jump (at p = 3.6 g/cm?). The critical
density of free electrons (where the plasma frequency w,,
is equal to w) for A = 27¢/w = 532 nm occurs some
15 nm ahead of the density discontinuity in the electron
precursor. The slope of the Poynting vector Sy, cal-
culated by solving the Helmholtz wave equation for the
A = 532 nm probe light and normalized to its value at
30 nm ahead of the density jump, illustrates the absorp-
tivity (hence, the emissivity) of silicon across the shock
front.
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OHN NbiTanncb 06bACHUTD 3aHMXKEHHYIO TeMmnepaTypy (¢ 4.2 3B Ao 1.4 OB) 3NEKTPOHHbIM
NpeaBeCTHMKOM, BO3HUKAKOLWMM N3-3a 3N1EKTPOHHOM TENMNonpoBOAHOCTU. bbICTpble 3f1IEKTPOHbI
BblfeTatoT Bnepen ppoHTa YB. X pacyeTtbl ganu 3saHmKeHne BMgMmMon ONTUKOM TemneparTypbl
0o 3.6 9B..

doToMoHN3aUNS: HaUQyTCs TenoBble POTOHbI, UCnyckaemble PPOHTOM YB ¢ aHepruen,
AocTtaTtodHOW Anst oTomoHusauum (>1.198), 1 ¢ NpoberomMm B XONOAHOM KPEMHUN OKOS10
MuKpoHa. OueHkn npoberos: 0.26 um at A =430 nm 1 1.6 um at A = 570 nm. Takum obpasowm,
NOrnoLwaroLWwmmn cnon nMeeT TonwmnHy He 20 HM, a Ha 2 nopsigka bonblue, 1-2 MKM.
Temnepartypa 3aHmxkaetca ¢ 40000K go 10000K
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Paarpyska B Bakyym
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Temnepatypbl B NMMKe nNogpocsiv, HO He O0OTArMBaloT 4O PpacyYETHbIX.
[Mpobern poTOHOB COOTBETCTBYHOT XONIOAHOMY KPEMHMUIO
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SkcnepumMeHT ¢ P=507 GPa: n3osHTpona pasrpy3ku brnuska K kputudeckon  gp
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BbiBOoAbI

[TonyyeHbl HOBble JaHHble MO yOapHOW CKMMaeMOCTU MOHOKPUCTANIMYEeCKOro KpeMHU4
no gasneHna 507 Mla. NogTeepxgaeTcs 3Ha4YUTENbLHO Donee MArkUn xo4 yaapHom
aguabatbl N0 CpaBHEHUIO C SKCTpanonsymen Tovek [Nasnosckoro 1967 .

[TonyyeHbl JaHHble O APKOCTHOM TemnepaType ppoHTa YB B KpeMHUM B MK-OnanasoHe
(A = 1300-1800nm) B obnactn gaeneHuns 70 — 507 GPa

I'IonyquHaﬂ TeMriepartypa okasaljiaCb 3Ha4UTEJIbHO HMXKE, YEM OaloT paCHeThbl MO
N3BECTHbIM YpaBHEHNAM COCTOAHUA

Bo3moxxHoe 0b6bsicHEHNE — ONTUYECKNA AP EKT TMNA IKPAHUPOBAHUS NK-U3NYYEHUS
CJT0EM C BbICOKOW 3S1IEKTPOHHOM MMNOTHOCTbLIO Nepen PpOHTOM yaapHOM BOSHbI.
OQHO 13 BO3MOXHbIX 0O bACHEHMI - MEXaHU3M POTONOHN3aLUN

BbINoOnNHeHbl 3KCnepnMeHTbl Mo HabnaeHWIo Bbixoaa YaapHOW BOMHbI B BaKyyMm
TemnepaTtypbl B nuke Bblipocnu Ao 14-16 kK, HO Tak XXe He OOoTArMBaloT 40 pacyeTa.
OKpaHUpoBaHWE BIUSIET U Ha 3TY NOCTAHOBKY.

HapacTtaHua curHana nepecymtaHbl B KOO MUUNEHTLI NOrnoweHnsa Ha 4 annHax BOJSH.
[Mpobern PoTOHOB COOTBETCTBYHOT XONIOAHOMY KPEMHMIO.
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