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TOPIC: Sonoluminescence

· Introduction and outline
· What is Sonoluminescence?

1. “An intense field of ultrasound in a fluid can trap a sub-millimeter radius gas bubble and make it emit light. This phenomenon is called sonoluminescence. The mechanisms that convert sound into light still remain unexplained despite many various theoretical approaches.”
2. “The duration of the light pulses is shorter than the electromagnetic transitions in atoms. The proposed explanations for the phenomenon contradict each other. These vary from shock waves produced into the bubble to quantum vacuum radiation.”
· Things we do know about luminescence

1. Very rapid pulsing, like a clock

2. Featureless light, from I/R to UV

3. Transition from sound to light involves 1012 increase in energy

4. Tremendous localized heat output, ~ 1,000s of K

· Variables affecting luminescence
1. Temperature

2. Type of Liquid

3. Harmonics

4. Flask design

5. Noble gas “doping”
· Competing Theories to Explain Sonoluminescence
1. Shock Wave theory 

2. Jet Formation 

3. Solidification at High Pressure 

4. Collision Induced Emission 

5. Gas Scintillators 

6. Quantum Vacuum Radiation

“It’s an open field”
· Can Sonoluminescence produce fusion?

1. Taleyarkhan et al. say “yes!”

2. Shapira & Saltmarsh say “no!”

3. And a great argument ensued. . .

4. Suslick et al. say “no!  But, if you changed this, then maybe. . .”
· Conclusion
