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Fig. 1 Schematic diagram of laser Raman system for shock compression experiment
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Table 1 Hugoniot parameters of stainless steel,benzene and quartz

Material oo/ (g/cm?®) C,/(km/s) h Ref.
Stainless steel 304 7.896 4.58 1.49 [28]
Benzene (p<<1.5 GPa) 0. 875 1.31 2.238 [29]
Benzene (p=1.5 GPa) 0.875 1.50 1.67 [21]
Quartz 2.203 5.99 [30]
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Fig. 2 Raman spectra of benzene under different pressures
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Table 2 The experimental data for benzene

t/(ns) p/(GPa) Raman shift
Exp. No. ©v/(m/s) d/(mm)
1st shock 2nd shock 3rd shock 1st shock 2nd shock 3rd shock /Cem™ 1)
Exp. 110708 515 1.775 843 424 287 0. 85" 1.96 3.31 10°
Exp. 110719 658 1.675 731 384 270 1.16° 2.63 4. 30 12°
Exp. 110802 503 1. 468 727 398 291 0.79 1.97¢ 2.93 18°
Exp. 111017 715 1.454 609 315 219 1.31 2.97% 4.85 26"

Note: Superscript lowercase letters a and b represent shock pressure for Raman measurement and Raman shift at the observed pressure respectively.
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Measurement System of Transient Raman Spectroscopy and
Its Application to Benzene under Shock Compression

CHEN Yuan-Fu, LIU Fu-Sheng,ZHANG Ning-Chao,ZHAO Bei-Jing,
WANG Jun-Guo,ZHANG Ming-Jian, XUE Xue-Dong

(Laboratory of High Pressure Science and Technology ,
Southwest Jiaotong University sChengdu 610031, China)

Abstract: A new measurement system for transient Raman spectroscopy under gas-gun loading and the

Raman spectra of shocked benzene have been reported in this paper. The experimental results show

that the Raman shifts of C—H stretching mode (3061 cm ') are linearly dependent of shock pressure

between 0.8 GPa and 3 GPa. The extrapolation of the present results agrees well with the published

experimental data. It shows that the new measurement system has good stability and repeatability,and

it is an effective method to study the structural changes at the molecular level of transparent and semi-

transparent materials under dynamic loading conditions.

Key words: Raman spectroscopy;shock compression;benzene; Raman shift



	f_2013-4目录
	f_靳常青
	f_蒋玺
	f_王慧媛
	f_宿太超
	f_王海燕
	f_陈源福
	f_陈光华
	f_惠博
	f_陶天炯
	f_倪小军
	f_管公顺
	f_栗建桥
	f_张伟
	f_高永宏
	f_王可慧
	f_纪冲
	f_成丽蓉
	f_徐辉
	f_张兴明
	f_蒋耀港
	f_姜洋
	f_龙芳羽
	f_王章存
	f_王远亮
	f_李丹
	f_高压封底(2013-4)


 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.622 x 11.654 inches / 219.0 x 296.0 mm
      

        
     0
            
       D:20261020154712
       839.0551
       Blank
       620.7874
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     163
     162
     163
      

   1
  

 HistoryList_V1
 qi2base





