
LA-UR-15-23675
Approved for public release; distribution is unlimited.

Title: Sound, Vibration, Resonance, and Sonic Wonders

Author(s): Anderson, Brian Eric

Intended for: Elementary school science club presentation

Issued: 2015-05-14



Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer,is operated by the Los Alamos National Security, LLC for
the National NuclearSecurity Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396.  By approving this
article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published
form of this contribution, or to allow others to do so, for U.S. Government purposes.  Los Alamos National Laboratory requests that the
publisher identify this article as work performed under the auspices of the U.S. Departmentof Energy.  Los Alamos National Laboratory
strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the
viewpoint of a publication or guarantee its technical correctness.



Sound, Vibration, Resonance, 
and Sonic Wonders

Brian E. Anderson, Ph.D. Acoustics
Research Scientist



How does sound travel?

Slinky



Human Hearing Frequency Range
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Special Acoustics Rooms



Resonance Demos

• Wine Glasses

• Singing Rods

• Himalayan Bowls

• Cream Soda Bottles

• Whoopie Cushions and Pipes



Resonance



Music with Simple Things



Fancy(er) Speakers & Spying…

• Parametric Array

• Vibration Speaker

• Laser Doppler Vibrometer



Time Reversal Acoustics

TRM



Lego Minifigure Weapon
• 6’ x 4’ x 0.25” aluminum plate
• Single source transducer
• Laser vibrometer aimed at the “bad guy”
• Focus is 7 cm from null to null

Lower Amplitude

Higher Amplitude



Careers in Acoustics
• Concert Hall and School Classroom Designers
• Musical Instrument Designers
• Loudspeaker/Microphone Designers
• Ultrasound Imaging (Babies and Defect Imaging)
• Seismologists studying earthquakes
• Acoustic Refrigerators
• Hearing Science (Audiology) & Speech Science
• Submarine SONAR (ocean mapping, animal tracking, warfare)
• Noise Doctor (cities, transportation, wind mills, jets/rockets)
• Acoustic Levitation and Moving Objects
• Making Objects “Invisible”
• Spying



Musical Illusions

Circularity in Pitch Speech to Music


