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Ultrasonic multi-stage experiments
Standard-free pressure measurement

High-pressure techniques
Additional opposed anvil stage in LVPs
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2nd stage opposed anvils     
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2nd stage opposed anvils     

Utsumi et al., 1996
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MAX80 – 2nd stage opposed
anvil set-up after run        
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MAX80 – normal single stage
set-up after run                
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pressure doubling by opposed anvils
Mueller et al., 2006a
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front face of an opposed anvil after the hp-run
Mueller et al., 2006b

0.7 mm
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opposed anvil
set-up 30°

Mueller et al., 2006b
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4-fold pressure increase by using 30° opposed anvils
Mueller et al., 2006b
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opposed anvils ultrasonic set-up
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Triple-mode transducer at the polished rear side of 
MAX80‘s top anvil
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MAX200x – double-stage DIA

module

hydraulic
cylinder

maximum load
1750 
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MAX200x – DIA module
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Mueller et al., 2006a
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MAX200x – triple-stage octahedron

Mueller et al., 2006b
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MAX200x – triple-stage set-up in preparation

Mueller et al., 2006b
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MAX200x – triple-stage set-up after the hp-run

Mueller et al., 2006b
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MAX200x – pressure calibration of triple-stage set-up
Mueller et al., 2006b

run 01
broken anvil

triple-stage
anvil rupture

10 / 5
double-stage set-up

run 02
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opposed anvils ultrasonic set-up
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MAX200x – Ultrasonic set-up with triple-mode transducer
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summary
- multi-staging – as track to higher pressures in LVP                            

- ultrasonic opposed anvils set-up

- ultrasonic interferometry – DTF technique

- standard-free pressure measurement in multi-staging            

- further development for face to face triple-staging needed

- X-radiography – sample length measurement

- triple-stage multi-anvil techniques
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