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% & H bR w/ (km/s) D/ (km /s) w,/(km/s) p(g/cm®) P,/GPa
HDGI Cu 4.911 6.811 +0.028 3. 147 £0.022 8.954 0. 034 103.3 £1.8
HDG2 Cu 6.377 8.241 +0. 063 4.000 £0.034 9.360 +0. 056 158.8 1.8
HDG3 Cu 4.042 6.222 +0. 020 2.604 +0. 043 8.285 +0. 021 78.1£2.8
HDG4 Cu 5.046 6.989 0. 088 3.222 +0. 025 8.937 +0. 042 108.5 +0.9
HDGS5 Cu 4.590 6. 641 +0.026 2.942 £0.023 8.648 +0. 055 94.1£0.8
HDG6 Cu 5.628 7.443 £0.026 3.57 +0.029 9.272 +0. 061 128.2 1.1
HDG? Cu 2.960 5.176 +0. 020 2.089 £0. 015 8.077 £0. 047 52.10.4
HDGS Cu 4.390 6.394 +0. 064 2.831 £0. 025 8. 644 0. 034 87.2+1.2
HDGY Cu 3.875 5.883 +0. 053 2.527 £0.019 8. 444 0. 052 71.6 £0.5
HDG10 93W 5.205 7.897 +0.025 3.796 +0.017 9.702 +0. 033 144.4 £0.5
HDG11 93W 5.731 8.390 +0. 024 4.152 £0.021 9.536 +0. 041 167.8 1.2
HDG12 Cu 5.134 7.179 +0. 033 3.259 +0. 023 8.822 +0. 069 112.7 0.9
HDG13 Cu 5.610 7.586 =0. 043 3.544 0. 023 9.041 +0. 036 129.5£0.9
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gy P,/GPa €/ (km/s) /K e

HDG1 103.3 1.8 — 4492 £20 0.79 £0. 02

HDG2 158.8 £ 1.8 8.540 +0. 079 6375 + 100 0.74 £0.08
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HDG11 167.8 1.2 — 6307 +30 0.71 £0. 02

HDG12 112.7 £0.9 — 5030 + 10 0.94 +0.01

HDG13 129.5 0.9 — 6145 +60 0.4 £0.03

HDG14 63.6+1.0 8. 094 +0. 040 2639 +50 0.75 +0.04

HDG15 78.2 £0.5 8.792 +0. 044 3682 +20 0.50 +0. 01

HDG16 80.4 +0.7 7.759 +0. 040 3515 20 0.69 +0.02
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FEoAy 0. 211, B HOH 290 F b, AR B8 S0 75 3 45
S HPP2 (13 Fa LLE R 0. 46.
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it Ko SCH 7520 K AV A G 2 AR S 8Ly,
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s PR T h B 38 A e 72 B A a2 (p, = 4. 287
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5O b LI BOE B E (9 HDG i EADR S T S8

5 H AR po/ (g/cm*) Kor/GPa Koy Yo
HPP1 5.57 £0.02 52.7+2.1 4.15 +£0. 19 2.03 +£0.03
HPP2 6.17 0. 01 104.8 +2.7 4.02 +0.13 1.83 +£0.03
oty 3L R AT % SCRR L6 ] b i O 3k ik ﬁ it =1050 K, {Ht = V,, B{H, i+ 5 H v, =0.205
B TAMARR A R TR RE X TR em™/g(R R pyy =4. 878 g/ em’, KT HDG By # &
FEAf 1A He AR 2, 350 BT A A S BE 23 %"Uﬂ 0.8  #pr {H/NT HPPL (08 A ).+ i bk i 2 s

MJ/kg F1 1.7 MJ/kg , JH5 45 R an & 7 v SC £ B s

‘)’_n%%kﬂlka_ET M2 E ol 5o T
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AR 35 BB RE A4 ol 30 RE D00 oA e R T R R Y
HMERT T HDG A4S 235 I Y, 28 af — 5 9%
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G AR 4 S A b Ak RN TR 57 2800 1, OF B X —
S AR R SR EAT

FI Al C %0 A9 4% 2K ik B 405 A A b, Si0, kg it R
Fb £ 85 (1 & Pb.Si, 0,, (Si0,: PbO =1.6:1) " %
FHEE N 4.817 g/em’ [T BB, 24800 35 T 45 H
Hr Si0, 1 PbO MBS /R L2 R 1.67:1, K F 1.6: 1.
M AE b P VE N HDG £ %% 748 Sy 51 ik 16 4% 5
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R A8 Ak, v] fig Xt R % HPP1 ol A 5 1 (0
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FH R 5 T A MR R AR 24 T, R O A
FRFTAS AR 12 305 WA IR B (0.5) , B 9 3 B LT
SE AR TE G, A2 S R T 4 0 45 SR (9 S HF. I 120 GPa
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Abstract

Plate impact experiments are conducted on high density glass (HDG) with an initial density of ~4.817g/cm’ ( Brand
7ZF6) at a two-stage light gas gun facility. A copper flyer plate is used as a standard sample. Experimental shock pressure
is between 52. 1GPa and 167. 8 GPa. A multi-wavelength pyrometer and optical analyzer technique are used to determine
the Hugoniot curve, sound velocity and shock temperature of HDG. The experiment results reveal that polymorphism phase
transitions occur in HDG under compression, and the onset pressures are ~23, ~78 and ~ 120GPa, respectively. The
measured sound velocity first increases and arrives at about 78 GPa, then decreases rapidly, and increases again with
pressure increasing. Beyond ~ 120 GPa, the longitudinal sound velocity turns in to bulk sound velocity, indicating the
melting of HDG. Measured shock temperatures also show discontinuities at ~78 and ~120GPa, after which its increase
rate becomes small and consistent with the calculated Lindemann melting line, confirming the above HDG phase
transformation behaviors. Our Hugoniot data are consistent well with LASL shock Hugoniot data of HDG, which shows
discontinuity only at about 23GPa, indicating that the phase transitions at 78 and 120GPa are not first-order ones. Our
shock data and the gained knowledge of dynamic response behavior of HDG are valuable for improving the accuracies in

sound velocity measurements for metals and non-metals at pressures over a megabar range.
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