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Table 1 Hugoniot parameters of Al and Al, O;

Material Ty /(KD oo/ (g/cm®) Cy/(km/s) A Y
Al (Impactor) 300 2.710 5.38 1.339 2.18
Al (Baseplate) 80 2.724 5.42 1. 334 2.18
Al, O3 (Window) 80 3.977 8.76 0.957 1.32

Note:(a) Ref.[1],(b) Ref.[2].
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Table 2 The test data for liquid carbon monoxide(p, =0. 807g/cm®)

Parameter First shock Second shock Third shock
¢t/(ns) 489.0+4.0 142.114+3.0 136.884+3.0
p/(GPa) 19.3640.13 60. 36+0. 66 71.0240.93
V/(em® /mol) 13.0240. 21 9.15+0.32 8.2140.35
E/(kJ/mol) 219.1+£0.63 373.4+4.98 435.2+11.1
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Multi-Shock Hugoniot Equation of State of Liquid Carbon Monoxide
Measured by an Optical Analysis Technique

ZHENG Xue-Ping' ,LIU Fu-Sheng' ,ZHANG Ming-Jian',
CHEN Xian-Meng®,SUN Yue’

(1. Laboratory of High Pressure Physics ,Southwest Jiaotong University ,Chengdu 610031 ,China;
2. Institute o f Atomic and Molecular Physics sSichuan University ,Chengdu 610065 ,China)

Abstract: The cryogenic target technique and an optical analysis technique are combined to measure multi-
shock Hugoniot equations of state of liquid carbon monoxide. The measured first, second, and third shock
pressures are respectively 19 GPa, 60 GPa,and 71 GPa. The maximum compression ratio of volume reaches
three point five and higher by twenty percent than that of ever reported one. The measured results for specific
volume are less by nearly twenty percent than the predicted ones by molecular fluid theory, which is attributed
to the molecular dissociation reactions of carbon monoxide under shock compressions. The detail of the meas-
urement technique and calculation method are described,and such a scheme can be applied to other molecular
fluids to achieve higher pressures and larger compression ratios.

Key words: optical analysis technique;cryogenic target technique;liquid CO; multi-shock compression;

Hugoniot equation of state



