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BBeaeHue 6’

AAsl mMccaeaoBaHUS IIOBeJEHMs MaTepualoB IIPM AMHAMMYECKMX Harpyskax IIPUMMEeHSIOTCS
pasamyHble oOmITHMYeckyme Metoanl. Illmpokoe pacrpocrpaHeHue II0AY4MAUM METOJ — Aa3epHON
unreppepomerpun [1] 1, B YacTHOCTH, AasepHO-TeTepoaMHHas1 MertoAuka (/AI'M), B KOTOpBIX
JICITOAB3YETCs OIITUYEeCKOe OKHO [2]. PacripocTpaHeHue 1o BemjecTBy yAapHOU BOAHBI COIIPOBOXKAAeTCs
yBeANYEHVEeM €ro IIAOTHOCTM U TeMIlepaTypbl, M3MeHeHUeM psja APYIMX CBOJVICTB, B TOM 4YlCAe
ontmyecknx. CaesoBaTeAbHO, IOHMMaHIe W3MEHEHMUs IIOKaszaTeAsl IIPeAOMAEHUS MaTepuasaos
IIPO3payHbIX OKOH IpU yJapHOV Harpy3ke JNMeeT pellaiollee 3HadyeHue AAsl I[PpaBUABHON
MHTepIIpeTaluy TaKIUX DKCIIEPUMEHTAaAbHbIX AaHHBIX [3].
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Yaapuo-poanosbie uccaegopaHna IIMMA, -naaBaeHoro Kpapua-u-campupa*
JL-M. ‘Bapkep (L. M. Barker)n-P.-E.-Xoxenbax-(R.E.-Hollenbach)

Canduiickue-nrabopamopui,zopod-Aavoykepre, wmam-Hero-Mexcurxo-87115-

(moaygeno 3 -anpenn-1970roaa)
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Interferometric measurement of shock-induced internal particle
velocity and spatial variations of particle velocity*

J. R. Asay and L. M. Barker

Sandia Laboratories, Albuguerque. New Mexico 87115
(Received 16 November 1973)

Methods of applying laser interferometry to measure particle velocity history at the interface between
a shocked specimen and a transparent window material are discussed. Particular emphasis is given to
diffusely reflecting interface surfaces, to shock-induced light polarization shifts which can occur in the
window material, and to a transient loss of fringe contrast which occurs whenever the reflecting
surface velocity is spattially nonuniform. It is shown that the loss of finge contrast can be used to
provide time-resolved measurements of the spatial variations in particle velocity.
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JOURNAL OF APPLIED PHYSICS 101, 013523 (2007)

Accuracy limits and window corrections for photon Doppler velocimetry

B. J. Jensen,® D. B. Holtkamp, and P. A. Rigg
Los Alamos National Laboratory, Los Alamos, New Mexico 87545

D. H. Dolan

Sandia National Laboratortes, Albuguergue, New Mexico B7185-1181

(Received 16 August 2006; accepted 27 October 2006; published online 12 January 2007)

Symmetric, plate-impact experiments
(PDV) with established shock wave diag
demonstrated that the velocity accurac
refractive indices were also measured wil
any reflector (VISAR) (at 532 nm) to oh
sapphire, and z-cut quartz. Time-depeni
provide a direct comparison between PI
shortcomings of the new diagnostic. Fu
American Institute of Physics. [DOI: 10,

EPJ Web of Conferences 26, 01022 (2012)
DOI: 10.1051/epjconf/20122601022
© Owned by the authors, published by EDP Sciences, 2012

Interferometric windows characterization up to 450 K for shock wave
experiments: Hugoniot curves and refractive index

E. Fraizier, P. Antoine, J.-L. Godefroit, G. Lanier, and G. Roy
CEA, DAM, Valdue, 21120 Is-sur-Tille, France

Abstract. Conventional shock wave experiments need interferometric windows in order to determine the equation of state
of a large variety of metals. Lithium fluoride (LiF) and sapphire are extensively used for that purpose because their optical
transparencies enable the optical diagnostics at interfaces under a given range of shock pressure. In order to simulate and
analyse the experiments it is | ) ) o o - i )

windows. Therefore, our windo N
is conducted. Our preliminary w I _ @ Crossha
the new characterization at 4501 JOURNAL OF APPLIED PHYSICS 114, 043518 (2013)

effect c_if dc_:nsil_y on optica_] proj
dererminanon is o by point @ A novel approach to Hugoniot measurements utilizing transparent crystals
(1350 nm) diagnostics. Furtherm D. E. Fratanduono, J. H. Eggert, M. C. Akin, R. Chau, and N. C. Holmes

Lawrence Livermore National Laboratory, Livermore, California 94550, USA
{(Received 15 April 2013; accepted 26 June 2013; published online 26 July 2013)

A new absolute equation of state measurement technique is described and demonstrated measuring
the shock state and the refractive index of MgO up to 226 GPa. This technique utilizes steady
shock waves and the high-pressure transparency of MgO under dynamic shock compression and
release. Hugoniot measurements performed using this technique are consistent with the previous
measurements. A linear dependence of the shocked refractive index and density is observed up to
226 GPa, over a magnitude greater in pressure that previous studies. The transparency of MgO
along the principal Hugoniot 1s higher than any other matenal reported to date. We observe a
significant change in the refractive index of MgO as the Hugoniot elastic limit 1s exceeded due to
the transition from uniaxial to hydrostatic strain. Measurements of the elastic-plastic two-wave
structure in MgQ indicate a nucleation time for plastic deformation. © 2013 AIP Publishing LLC.
[http://dx.doLorg/ 10. 1063/ 1.4813871]
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MPHEOPS H TEXHHEKA 3KCITEPHMERTA, 2007, Ne 1, ¢, 95— 103

OBIIAA DKCINEPUMEHTATBHAA

TEXHHEKA

VIK 621.38

COBMENIEHUE ®OTO3JEKTPHYECKOI
1 JIABEPHO-TETEPOJIUHHOM METO/JHK
J17151 U3MEPEHHSI CKOPOCTEH 3BYEKA
B ¥IAPHO-CAHKATBIX METALTAX

@ 2017 r. E.A. Koznoe®, 1. I'. [lankparoe, /1. I1. Kyuxo, A. K. Axynun,
A. T Monuor, M. A. Paspaukos

P - BHHH mexnuneckon duswrcy wm. axademura E.H. 3a6afaxuna
Poccus, 436770, Crhexcuycr Yeanbunckoli ofia., va. Bacuavesa, 13
*e-mail: e.a koglova@vniiiru
TMoctynuaa B penakumn 02.02.2006 1.

Ina npeoaoneHHA HMEHWIMXCH B IMTEPATYDE NMPOTHBOPEYHIl B MIMEPEHHAX CKOPOCTEI 3BVKA B VAADHO-
CHATHIX METALIAN C MCTIONBIOBAHHMEM PATHEIX METOOHK NPeLIKeHO COBMELIEHHE B KAXIOM BIPEIBHOM
IKcnepHMedTe doToanekTpHYeckoi (dh.3.M.) W nazepHOo-TeTePOIMHHON (N.r.Mm.) MeTonHE. DdbexTHE-
HOCTH COBMELIEHHH NPOIEMOHCTPHPOBAHA BO BIPLIBHLIX IKCMEPHMEHTAX CO CTYNEHYATHIMH oDpaILaMH
M3 aycTeHHTHO# Hepxasetowei cranu 12X 1EHI10T » BucokouncTore mariuda Mrds npu mx yaapHo-son-
HOBOM Harpyx&eHHH B ananaszoHax 60— 120 u 20—30 I'Tla cootsetcTieHHO. [1pn nomown du.a.M. ocyiuecTs-
NAETCH KNACCHYECKAN PETMCTPALMH MPOIONEHEX H ODLEMHEIX CKOPOCTEl 38VKA. B 3aBMCHMOCTH OT HH-
TEHCHEHOCTH HATPYXEHHA JI.T. M. 3APerHCTPHPOBAHO HIMEHEHHE BO BPEMEHH CKODOCTH IPAHMLL! pailena
00paiel—HHIMKATOD WIH WIMEHEHHE BO BPEMEHM CKOPOCTH (hpOHTA VIAPHOH BOIHE B MHIHKaTODE.
INo 3THM JaHHEIM KOHTPOIHPOBANHCE NAPAMETPE YIAPHOIO CRATHA H3VUaeMoro o0paiua M onpeiensancs
MOMEHT J0TroHA POHTA YIAPHOH BONTHEL B HHAIMKATODE NePEOi XapakTepHCTHKON Beepa BONMHEI paipe#e-
HusA. B 0fnacTv oTHOCHTEABHO HH3KMX HAIMPY30K, MOKA HHAMKATOPHAS KHIKOCTE PAaBOTAeT KAk OKOHHBIH
MAaTepHAT, COXPaHAd NPO3PaiHOCTh, JLI.M. PETHCTPHPYET H3IMEHEHHE BO BPEMEHH CKOPOCTH IBHXEHMA
IPaHMLE PA3Iena H3vdaeMoro obpasia u BellecTEA-HHAHKATopa. B 0fnacTH BRICOKOMHTEHCHEHEIX HATPY-
30K oDecneuMBaeTcH veToiiunsas padora d.am. [Ipy 3ToM nalepHO-reTepoIMHHON METOIMKOH Henpe-
PEIBHO BO EPEMEHH PErHCTPHPYETCH CKOPOCTE JEMXeHMA (DPpOHTA CTALMOHAPHOMN VIAPHOI BONHEI B HHIH-
KaTope 00 I10roHA ee BONHOH pazpexerns. B npomexyrouHoii ofnact Harpy30k paboTaroT ofe MeTOmMEM.
CoBsMelieHHe METOIHE MO3BOAWIC MOBEICHTE HATEXKHOCTE MOAVYAEMOil HENPOTHROPEYMEONH WHGQOPMa-
LHH MO CKOPOCTAM 3BYKA B YIAPHO-CKATEX KOHCTPYKUMOHHBIX MATEPHANAX M COKPATHTE KOIMYECTBO
E3PEEBHEX 3KCMNEPHMEHTOE ¢ O0PA3LAMH M3 TOKCHYHEIX MATEPHATOE.

DOI: 10.7868/30032816217010232

MexaHuka

YOK 004.942: 519.633: 534.222.2 DOI: 10.14529/mmph240411

NCCNEAOBAHUE NOMPABOYHOIO KO3dUUMEHTA KPUCTAIINA
$TOPUDA NUTUA B NPOLUECCE EO YOAPHOIO CXXATUA
M USO3HTPOMUYECKOWU PA3IPY3KHU

A.B. KpacuanurroeT, E.N. HecmunHoeT’z, E.C. Ujecmaﬁoec:faﬂ?, A.l ﬂonuoef,

A.E. Koeanee’, A.l. ﬂnoseu2

! Poccuiickuli ghedepansHbIl AdepHsIt ueHmp — Beepocculckull HayYHo-uccnedosamensckul WHcmu-
mym mexHudeckol husuku umeHu akademurxa E.M. 3ababaxuna, 2. CHeXUHCK,

Pocculickaa ®edepauus

2 FoxHo- Vpaneckull eocydapcmeeHHbill yHusepcumem, a. YenabuHck, Pocculickas @edepayus

E-mail- shestakovskaiaes@susu.ru

AgsoTanud. MosokpacTant ¢ropnia autoa (LiF) ABifeTca MHOpPoKo Hc-
MOIB3YeMBIM MATEPHAJIOM B OOBITAX OPH HHTEHCHBHBIX JHHAMHIYeCKHX Harpy3-
KaX B KAYECTEE OKHA I8 ONTHYECKHX MeToIOK, Taknx kKak VISAR mmm PDV.
‘OH mpo3padeH H He HNCOBITEIBAET (pa30BLIX MePEX0I0B NPH YIAPHOM CAKATHH I0
~200 I'la. J1a nHETepOpeTalll 3KCOepHMeHTAIbBHEIX JAHHBIX, DOIVIeHHBIX ©
HCMOIR30BAHNEM TAKOTO OKHA, Heo§X0IHMM0 BEOINTE HONPABOYHEIN Ko3hdmmn-
eHT. OH cBABIBAT BHIOMYH MACCOEYVH CKOPOCTE, MOIVIEHHVI) 3KCIHePHMeH-
TadbHO, ¢ HCTHHHOH MaccoBoii cKopocThi. ECIN 108 ¢TANNOHAPHBIX VIAPHEBIX
BOIH 3T0T Ko3dupIOHeHT ABIAeTCA MOCTOAHHBIM, TO 114 Goee CI0AKHBIX Tede-
HHil Ha Hero oKa3bIBA€T BIAHAHIE DIPOCTPAHCTBEHHAA HeOJHOPOIHOCTEH ILIOTHO-
cTH okHA. B pafoTe mpoBeleHB! 3KCOHePHMEeHTATBHEIE HCCTeJOBAHNA YIApHO-
EBOIHOBEIX NpoldeccoB Bo (TOPHIe IHTHH OPH VIAPHO-BOJIHOBOM CHRATHH OpH
Harpy:#eann Jo 90 I'lla. IlpoeeleHo MaTeMaTHIeckoe MoIe IHPOBAHMNE IKCIEPH-
MeHTOB. J18 3Toro mocTpoeHa MaTeMaTHYecKad MoIedb OJHOMEPHBIX YOPYIro-
IIACTHYeCKHX TedeHH cpelbl ¢ HCOOIBIOBAHHEM MOIedH ILTIaCTHYHOCTH
IIpapaTaa—Peiica, a Takke DOCTPOEHO YPABHEHHe COCTOAHNSA (TopHIa JIHTHA.
IMonpaeo9Hblil Ko3(HEOEeHAT M0 IV9eH ABYMA CMOCO0AMME: Ha 0CHOBE 3aBHCHMO-
CTH HDOKa3aTead OpeToMISHHA 0T IIOTHOCTH H 3aK0HA COXpaHeHHA Macchl Ha
yIapHoii BOJHEe H 3aBHCHMOCTH ONTHYEeCKONl IIHHBI OYTH Ja3epHOrO Jy4a 0T
pacopeleleHHdA II0THOCTH B HCCIEIVEMOM MaTepHae.

Krrotggrie cloea; MameMamiHeckoe Modeluposaniie; Nordazamets npeloitie-
HA, GMoPND THINIE, IKCNEPUMERMATEHEIE NCCTEA08ANNA,] JAIEPHEIE NEMOAUKN.
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Teopernueckoe o60cHOBaHME to’

Adbdekt donnepa — U3MEHEHME YACTOTbI U,
COOTBETCTBEHHO, ASIMHbI BOJSTHbI M3NYy4YeHUs,

BOCMNPUHUMAEMOW Habniogatenem
(MPUEMHUNKOM), BCrencTeue OBUXeHU
MCTOYHMKA N3y4YeHns OTHOCUTEINBHO

Habnogatena (npuémHuka). Ecnn  obbekT
npubnmxkaetca K Habniogartento, TO 4yactoTta
N3NyyYyeHns yBeNMYUBAETCH, €Cnun yaansieTcs
— TO yMeHblaeTcs. CoBepLIEHHO HE BaXHO,
OBWXXETCS UCTOYHUK, UM MPUEMHUK, UITN OHN
oba OBWMXKYTCHA, BaXHO UX B3aUMHOE
OBWXEHME OTHOCUTENBLHO ApYr Apyra.

Ontnyeckas pnvHa nytm (OPL) — 3710
npousBegeHne reoMeTpuyeckon OnunHbl NyTn
cBeTa, nNpoxodsdllero 4Yepes CcUCTEMY, WU
nokasatens npenomMmsieHns cpegbl, 4epes
KOTOPYIO OH pacnpoCcTpaHsaeTcsa. JTO NOHATUE
onpepender (asy cBeTta W ynpasnsger
nHTepdepeHumen n gudpakumen ceeta npu
ero pacnpoctpaHeHun. CornacHo npuHUMNy
depma, CBETOBbIE nyyum MOXHO
oXapakTepusoBaTb Kak KpuBble,
ONTUMU3UPYOLLNE ONNHY ONTUYECKOro NyTMw. 10
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« L OddpekT [Jonnepa byner 3aBUCETb OT CKOPOCTU NpUpaLLEHNS
Ceobomas — reoMeTPUYECKON ONUHbI h,
NNOBCPXHOCTH
VnapHuk O6paszei ™| Kourakrnas — 7z
‘map jl> p B h.=x.+y.+ z,
[MpupalleHne reoMeTpruyeckon AnnHbl paBHo:
X 4 z Ax,=D-n2-At—u-n2-At
u —0 Ay.=h0-n1—-D-n1-At
s 0 Ah.=h0 - n1 — Ax, — Ay,
I —
7 }
= CKOpOCTb MU3MEHEHNSA FTEOMETPUYECKON ASTMHbI ONpeaensieTcs
nZ__ | NPOU3BOAHOM NpUpaLLEHNA N0 BPEMEHU:
1
| dh
V=—=Dn1—-D-n2+u-n2

dt

X
Boadx 11
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« ™M Od ekt donnepa, korga obpasel ABnAeTca NPUEMHUKOM,
CeobojHas ~ .
. OyneT BblpaxaTbCcs popMynon:
VYnapuuk O6paszen ™| Konrakrhas
rpanmia £1 — £0 c+v f0 c+D-n1—-D-n2+u-n2
B c c
X oy z SddekT donnepa, koraa obpasel, ABNAeTCS MICTOYHMUKOM,
u —0 byneT BblpaxaTbca OPMYNon:
—> —> P
o
7 f2=f0-— = f0 ¢
> B c—v c—D-n1+D-n2—u-n2
nZ i a7
/ PasHOCTb 4acToT, permcTpmpyemMasi KOMMeKkcom paBHa:

2
Af=f2—f0zi-(D-n1+D-n2—u-n2)

X
Boadx 12
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O
2
Af=f2—f0zz-(D-n1+D-n2—uHCT-n2)

uI/IBM -

cTnHHasa ckopocTthb U, onpenensercsa popmMynoun:

ucm

D,.., _ Uy +D-(n2 —nl)
DI/ICT: uI/ICT_
k+ kL b D
n=nyg—k+k—=a-+ bp; P=Po 77—
0 Po P 0 D—wuy,
k
a=nyg—k b=—
Po
nl =a+ bp, n2 =a+ bp
__ Uyzym
uI/ICT_ a
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O
ITocTaHOBKa YKCIIEPUMEHTOB 10 OIlpeAeAeHIIO
IIONPaBOYHBIX KOO PUIMEHTOB ONNCcaHa B
paborell2l, Vcrioarpsyercs Harpy>KeHue
lccaeAyeMoOro  Marepuada  OpyU IIOMOINNU
yAapHIUKA C OJAHOBPEMEHHON permucrpanyen
«BUAVIMOV» MaccoBOU cKkopoctu Au, u CKOpoCcTu
CBOOOAHOJI ITIOBEPXHOCTH MCCAeAyeMOTo oOpasiia
Ups pUCYHOK 1.

KoadPunment onpegeasercs no popmyae

a=1+ 2
u fs
Oc.u-n.m
JOURNAL OF APPLIED PHYSICS 114, 043518 (2013) ‘

A novel approach to Hugoniot measurements utilizing transparent crystals

D. E. Fratanduene, J. H. Eggert, M. C. Akin, R. Chau, and N. C. Holmes
Lawrence Livermare National Labaratory, Livermare, California %550, USA

(Received 15 April 2013; accepted 26 June 201 3; published online 26 July 2013)

A new absolute equation of state measurement technique is described and demonstrated measuring
the shock state and the refractive index of MgO up to 226 GPa. This technigue wtilizes steady
shock waves and the high-pressure ransparency of MgO under dynamic shock compression and
release. Hugoniot measurements performed using this technique are consistent with the previous
measurements. A linear dependence of the shocked refractive index and density is observed up to
226GPa, over a magnitude greater in pressure that previous studies. The transparency of MgO
along the principal Hugoniot is higher than any other material reported to date. We observe a
significant change in the refractive index of MgO as the Hugoniot elastic limit is exceeded due to
the transition from uniaxial to hydrostatic strain. Measurements of the elastic-plastic two-wave
structure in MgO indicate a nucleation time for plastic deformation. © 2073 AIP Publishing LLC.
[http:/fdx doi.org/10.1063/1 4813871]
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ITocTranoBKa sKcIIepmMeHTa to’

Liegameny * A
Lanqoomop T —

O IR

[froass

—_
e

by

A gurezu 072

350 B8 /L

47 A 167

LW W W

3 2w o 4 ot #1777

B ros®

a) 0)
o ] N1 | N2 | N3 | Nod
e)

3| > 12X18H10T, 12X18H10T, LRSI 12X18H10T,

S o h=3 MM nau h=2

S h=3 mm h=3 mm h=2 mm

X O MM

> Oy

=i 0,9 (moaet 1,9 (moaet 3,0 (moaeT 4,0 (moaet

T 15MMm) 15Mm) 20MMm) 20MmMm)
Obpasen MgO, h=3 mm
P06pl ITIa 14,0 31,0 52,0 82,0
Obpaszen YAG, h=5 mm
P,y [Tla 23,0 55,0 85,0 107,0
Obpasernn GGG, h=5 mm
P, ITla 22,0 42,0 69,0 104,0
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Pe3yabTaThbl @

ITepukaa3z MgO, n;=1,715, 0,=3,58 r/cm?

N T103/2154 o1 | T104/2154 | K510/2154 | K511/2154 o7 | T111/2154
i 10.11.22 | o110.11.22 | o122.11.22 | 22.11.22 | o702.02.23

12X18H10T, @50
3,00 2,97 2,98 2,00 2,00
15,0 15,0 19,9 20,0 20,0
0,9 1,9 3,0 4,0 3,0
Pa3mep ob6pasua B320%3
14 31 52 82 52
3s 35
- n 25
2 PR 3 . Wﬁp
o H’wg ' /0 IR o
a8 S 2 25 phe—_— ' A 3F -
L:? ; ,J- - k :
"—‘ 2 T8 o i 15
g T §
g Y ' 8
¥ v R Moxenm sxooa :
' [ VB s obpasey t; 1 Moxenm svixooa
08 0 ' , VB us obpdsyat:
05 0s s ' us obpdsyat:
0 - - — - -0 0 e b‘d. 0
10 99 92 13 4 95 10 17 %0 1D 0 21 22 23 4 s 2! 2198 22 225 23
Bpoma, Mrc Bpeus, mMxc
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1,90
a
Ilepuxaas MgO, n;=1,715, 9,=3,58 r/cm? Le5 |
N T103/2154 ot | T104/2154 | K510/2154 | K511/2154 ot | T111/2154 pyee o ’
10.11.22 ot 10.11.22 | ot 22.11.22 22.11.22 ot 02.02.23

12X18H10T, @50 L

3,00 2,97 2,98 2,00 2,00 1,70 1 e nanHas pa6oTta
15,0 15,0 19,9 20,0 20,0 e I8

0,9 19 3,0 4,0 30 1651

@203 oxx MMa

1,60 T T : T . !

14 31 52 82 52 o 20 40 60 80 100 120
2 I I T N N A T T

onbiT T103/2154 ot 10.11.22 (W, = 0,95 KM/C) O, 4.,

1,826 1,827 1,822 1,840 1,835 1,829 1,867 - 1,829 - 1,829 1,716

1,830+0,014 ts (n=8) = 2,306

140

1,837 1,835 1,820 1,828
1,83040,014  ts (n=11) = 2,201

1,819

1,833

1,842 1,829

1,814 1,825 1,824 1,778
1,814+0,014 ts (n=8) = 2,306

1,810

1,806

1,811

1,800

1,826 1,830 1,829 1,839

1,832+0,013 ts (n=9) = 2,262
3,02 km/c), o

1,830 1,834 1,826 1,820 1,826 1,823 1,829 - 1,829 1,830 1,829 -
1,82840,013  ts (n=10) = 2,262

1,837

1,837 1,827

5 - D. E. Fratanduono, J. H. Eggert, M. C. Akin, R. Chau, and N. C. Holmes A novel approach to Hugoniot measurements utilizing transparent crystals. JOURNAL OF APPLIED PHYSICS 114, 043518 (2013). P.114.
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1,74

Ilepuxaas MgO, n;=1,715, 9,=3,58 r/cm? P —

x [5]

Ne onuiTa T103/2154 o1 | T104/2154 | K510/2154 | K511/2154 o1 | T111/2154 S e
10.11.22 | 0110.11.22 | or22.11.22 | 221122 | 0702.02.23 puy

12X18H10T, @50 -

3,00 2,97 2,98 2,00 2,00

15,0 15,0 19,9 20,0 20,0

0,9 1,9 3,0 4,0 3,0

@203

14 31 52 82 52 164 | | | |
4,0 4,5 50 55 6,0
p, rlcm3
14 140 A MgO /" Ti
O
13 | = ®  pesynbTaTbl OMbITOB
> D=6,615+1,362u [8] 120 1
1218
100 -
11 A @
80 - %
10 A o
60
9 i
* 40
8 - %
7 - 20 e MgO
*  MgO [10]
u, Km/c
6 T T T O T T T T T T T
0 1 2 3 4 0.0 0.5 1.0 15 2.0 25 3.0 35 4.0
u, km/c

5 - D. E. Fratanduono, J. H. Eggert, M. C. Akin, R. Chau, and N. C. Holmes A novel approach to Hugoniot measurements utilizing transparent crystals. JOURNAL OF APPLIED PHYSICS 114, 043518 (2013). P.114
8 - T.S. Duffy, T.J. Ahrens. Compressional Sound Velocity, Equation of State and Constitutive Response of Shock Compression Magnesium Oxide. Jornal of Geophysical Research, vol.#100. No B1. P.529-542.
January 10, 1995.

10 - DkcriepuMeHTaNBHBIC TaHHBIC IO YapHO-BOJIHOBOMY CIKATHIO U aJHa0aTHUECKOMY paclIMPEHUIO KOHJICHCHPOBAHHBIX BemecTB: Hayunoe m3nanue / I1. pen. P.®. TpyHuna. — 2-e uzn., nepepad. u nom.- Capos:
POSIL-BHUMUD®, 2006, 531 c.
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10

D, kmic

®  pesynbTaTs! ONLTOB
[16]
+ [19]

10.0

u, kw/'c

9.5 4
9.0 4
8.5 4
8.0 4
7.5 4
7.0 %
6.5 4

D, km/c

Cao=7.05%M/¢

6.0

pe3yneTaThl ONBITOB

u, Km/c

I'aaami-ragoavanessni rpadat, GGG,

Gd;Ga;0,, n;=1,935, 0,=7,1 r/cm3

T/ Zn

140 4

120 -

100 4

80 -

P, [Mla

60 -

40 -

20 +

0 T T T T
00 05 1.0 15 20 25 30
u, kw/c

35 40

UtTpmii-aaiomynHnesbi rpaHat, YAG,

Zn

140 1

120 -

100 -

P, Ma

80

€0 -

40 4

20 * .

0 T T T T T T T
0.0 0.5 1.0 1.5 2.0 25 3.0 35 40
u, KM/c
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1.90 4

1,88

1.86

1.84

1,82 4

1,80

2.30 q
2.25
2.20
2.15 A

= 210
2.05 4
2.00 ~ ® PesynbTatl oNbMos

x [17]
105 | n=1824+0016p
n=1.019+0.105¢p
1.90 T T T
9 10 11 12
p, riem3
.
L
P! n=1,444+0,08*p
* PeEyﬂbYaTbl oneLIToB
T T T T T T T T
46 48 50 52 54 56 58 6.0 6.2
p, rlcm3

15 - Xianming Zhou, Jun Li, Williams J. Nellis, Xiang Wang, Jiabo Li et al. Pressure-dependent Hugoniot elastic limit of Gd3Ga5012 single crystals. J. Appl. Phys. 109, 083536 (2011); doi: 10.1063/1.3575330.

16 - T. Mashimo, R. Chau, Y. Zhang, T. Kobayoshi, T. Sekine, K. Fukuoka, Y. Syono, M. Kodama, and W. J. Nellis, Transition to a Virtually Incompressible Oxide Phase at a Shock Pressure of 120 GPa (1.2

Mbar):Gd3Ga5012. Phys. Rev. Lett. 96, 105504 (2006)
17 - Sui Jia, Qiancheng Liu , Jun Li , Jiabo Li, Xianming Zhou, Shikai Xiang, and Qiang Wu, Refractive indices of shock-induced polymorphic Gd3Ga5012 single crystals. J. Appl. Phys. 126, 205902 (2019).
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3-B.J. Jensen, D. B. Holtkamp, P. A. Rigg. Accuracy limits and window corrections for Photon Doppler velocimetry. Journal of Applied Physics 101, 013523 (2007)
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1. Orpaborana MeTOAMKa onlpeAeAeHNs ITIOIPaBOYHBIX KOD(PPUIIMEHTOB OINTUIECKU IIPO3PavHbIX
TBEPABIX MaTepHaAOB;
2. IloaydyeHHas 9KclepuMeHTaAbHas MH(POPMaL A IT03B0ANAA OLEHUTDh [IOIIPaBOYHbIe
KOD(pPUILIVIEHTHI a:

—1,25+0,06 a4 LiF B aumamnazone 20...60 I'TIa

—1,077+0,02 aas SiO2 B ananazone 17...30 I'Tla

—1,25240,014 a5 SiO2 B asnaniasone 0oaee 30 I'TIa

—0.995 +0.003 aa:1 Oprcrekaa B gnanasone 16...40 I'Tla
3. AaapHeras o0paboTKa [103B0A1Aa OIIpeAeAUTh 3aBUCYMOCTD IT0Ka3aTeAs IIpeAOMAEHN AAs
A=1550HM OT IIAOTHOCTU MaTepuaa IPU ero yAapHOM CXKaTUI:

— aas LiF n=1.25+0.05p

— 4244 5102 n=1.077+0.254p B auaniazone 17...30 I'Tla

— Aas oprcrekaa 1=0.995+0.434p

IIokazaHO Xopolee coraacue ¢ pesyabTaTaMy 3apyOe>KHBIX 1CCAeA0BaTe el
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4. BRIIIOAHEHBI ICCAeAOBaHNST HEKOTOPBIX ONITUYECKIX CBOVICTB CAEAYIOIIVIX OIITUYeCKH
IIPO3PavHbIX CPeA;:

- tepukaas MgO (p,=3,58 2/cm?);

- UTTpuUIi-aAloMuHMeBbIN TpaHaT Y;ALO;, VAT, p~4,56 2/cm3);

- raaanii-ragoavHuessit rpanat Gd,GasO,, (I'TT, p=7,1 2/cm3).

5. B saHHBIX MaTepnasax onnpeseAeHsl 3aBUICUMOCTH II0OKa3aTeAsl IPeAOMACHUS 1 U
KoodpuImeHTa repecuéra a4 oT AaBAeHus (maotHoctu) marepuasa n(P), a(P) aas1 AAVMHBI BOAHBL
usayyenus 1550 am:

- MgO: a =1,826+0,009 — He 3aBucut ot Hanpspkenus B MgO; n(p)=1,826-0,025p;

- GGG: a=1,426+0,00450 ., (0, B I'lla) ao ~ 70 I'Tla; B dpase Bricokoro aasaeHus (Boitre 100 I'TIa)
a=1,027+0,00340 .. (0, B I'la); n(p)=1,426+0,016p a0 ~ 70 I'Tla, n(p)=1,027+0,105p csriitie 70 I'Tla;
- YAG: a=1,372+0,0014 o0, (0, B I'lla) npu o, =0...110 I'Tla; n(p)= 1,372+0,080p a0 ~ 80 ITIa.

6. Boimmoanen KOHTpOAb D-1/-COOTHOIII@HN :

- MgO: B peaansoBaHHOM auaria3oHe HanpspkeHuin 40 ~ 90 I'Tla moayyennsie pe3yabTaTsl
YAOBAETBOPUTEABHO COIAacyIOTcCs ¢ gaHHbIMU [8] D=6,615+1,362u;

- GGG: B peaansoBaHHOM Auarnia3oHe Hanpskenun 40 ~ 120 I'Tla moaydenHsle pe3yabTaTsl
YAOBAETBOPUTEABHO COTAaCyIOTCs ¢ AaHHBIMU [16];

- YAG: peaansosaH anana3on Hanpspkenun 40 ~ 110 I'Tla, annopokcumanyen pe3yAbTaToB
IIoAy4JeHa CAeAyIoIas 3aBUCUMOCTb - D=8,934-0,137u+0,183 u?. 25
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3aKkaAr04YeHme
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[onyuweHuns:
| JI'M — paccmaTpumBaeTca criydan ¢ 6€CKOHEYHbIM YOapPHUKOM;
i Ceobommas  — LJ1 MOKa3aTena nperioMyeHnsa N NnpuHATbI criegytowme
Viapuuk ) O6pasen ;ZZT;::: 3aplicimoctit. P D
| | rpaniua n=nyg—k+k—=a+ bp; —
° Po P = Po D—u
X I, V4 z U*(t) =Ny D(t) —n: (D(t) - u(t))
u | Y7 u* t
7 - —() D) bt k—2B 5 p) - u)
nZ i a7 u*(t)
f =ny-D(t)—ny-D(@) +ng-ult)+k-D(t)—k
~u(t) —k-D(t)
u*(t) =ng-u(t) — k-u(t)
| u (t) = (ng — k) - u(t) uw (t) =a-u(t)
Sepr : (posey ; Boad ! k
a=n,y-k k=ny,—a, b = p— n(p) = atbp
0

1. Interferometric windows characterization up to 450K for shock wave experiments: Hugoniot curves and refractive index. E. Fraizier, P. Antoine, J.-L.
Godefroit, G. Lanier, and G. Roy. EPJ Web of Conferences 26, 01022 (2012)

2. Accuracy limits and window corrections for photon Doppler velocimetry. B. J. Jensen, D. B. Holtkamp, P. A. Rigg, D. H. Dolan. JOURNAL OF APPLIED
PHYSICS 101, 013523, 2007
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