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Properties’
 

study:
* Shock planarity
* Shock stability
* Shock cleanness
* …...

Application:
* Shock adiabatic data
* Isentropic release after 

intense shock
* Off-Hugoniot

 

compression 
with multi-shocks

* Isentropic compression with 
shocked flyer (as plasma 
energy reserve with density 
distribution)

* Radiation temperature 
measurement by shock wave

* Shock-timing for ignition 
* …….



Set up Of Shock Wave Experiment On Shenguang-Ⅱ
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Shock Planarity With Spatial Beam Smooth Of Lens-Array
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Shock Stability In Al
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Shock Stability In Al-Au
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Brief About The Method Of EOS Measurement On Experiment

Incomplete EOS:
(e.g.: P-V，P-E)

Absolute
measurement

Relative
measurement

* Flyer impact way 
— For gas-gun

* Free-surface velocity way 
— For lower pressure

* Side-on X-ray radiography
— For lower Z material

* Impedance-match way 
— For explosive & gas-gun

& laser

Another measurement:
— Shock temperature
— entropy
……

Complete EOS:
(e.g.: P-V-T)

Any two 
incomplete EOS

Curve

Camber Apply to our experiment 



Shock Adiabat (Hugoniot Data) Of  Au
Driving Laser
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Isentropic Release Of Au After Intense Shock 
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Flyer’s Character And Its Application For Pressure Increase

Driving 
Laser

View

Al



t
Al

B
A

10m

=11.10

t=0

t=t1 (ns) +t2 (100ps)

Results at & after C：
* Fly distance 30m
* Flyer velocity 30.3km/s (R0.997)

0 20 40 60 80 100
0

1

2

3

4

5

6
 

 Experimental data
 Numerical simulation data

t/n
s

Fly distance of the flyer (L/µm)

C

View

Al

Al Al

Crystal

(20+5)m

10m
(10+5)m

100m

View

Driving 
Laser

Driving 
Laser

t

1.0 1.5 2.0 2.5
0

1

2

3  without flyer
 with flyer

P/
TP

a

I/1014(W/cm2)

P＝αIβ

α 

Without flyer 0.34 0.45

With flyer 0.79 1.80



Exploring For Absolute Measurement With Flyer Impact
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** ** In laser driving condition, The symmetrical In laser driving condition, The symmetrical 
impact is more difficultimpact is more difficult

** The impact is close to ablative style, not rigid ** The impact is close to ablative style, not rigid 
press style press style 

** A special designed flyer impact can be used to ** A special designed flyer impact can be used to 
realize a ramp compression realize a ramp compression (Shocked (Shocked flyer is 
as a plasma energy reserve with density 
distribution))



Preheating Ahead Shock Wave In Lower Z Material
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Exploring Of Shock-Timing In Double Shocked CH
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A 165.07 1.15 4.2 1.6
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* Blind reflective region, shocks 
velocity and overtaking time are 
more sensitive with driving lasers’ 
energy and duration

Result from 
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About the theoretical simulation code of JB-2
● The JB-2 is a one-dimensional and three-temperature hydrodynamic 

code coupling with superthermal
 

electron transportation and a self-
 consistent electric field. 

● The main physical processes in the JB-2 code include:
* Inverse bremsstrahlung

 
and anomalous laser absorption

* Coulomb interaction of electron–ion
* Free–free

 
and free–bond processes of electron photon, 

* Average atomic model and local thermodynamic equilibrium in the 
ionization process

* Free–free, free–bond, and bond–bond
 

processes for photon’s opacity
* Coulomb collisions between superthermal

 
electrons and thermal ions 

for the scattering mean-free-path
● Theoretic equation of state given by the Thomas–Fermi model and 

experimental data from the high explosive loading facility in the 
respective ranges of ultrahigh and low pressure, etc.

Appendix





Al Step as an example 5ns 2ns
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