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>PHYSI CS NEWS UPDATE

>The American Institute of Physics Bulletin of Physics News
>Nunber 349 Decenber 3, 1997

>py Phillip F. Schewe and Ben Stein

>

>MOST | NTENSE MANVADE SOUND. The production of sound

>waves with 1600 tines nore energy per unit volune than
>previously achi eved has been announced by researchers at this
>week' s neeting of the Acoustical Society of Anerica in San Di ego,
>openi ng up possi ble new uses for sound in science and technol ogy.
>Sound waves, patterns of conpression and expansion in a gas such
>as air, are often created and studied in closed or sem -cl osed
>containers called cavities. |In the past, attenpts to make such sound
>waves | ouder (by adding nore sound energy into the cavity) would
>fail beyond a certain point because additional energy would nerely
>l ead to the formation of a shock wave whi ch woul d qui ckly
>di ssi pate the energy as heat. Until the |late 1980s, researchers
>t hought shock-wave formation was inevitable. 1In a new technique
>cal | ed "resonant macrosonic synthesis,” Tim Lucas and col | eagues
>at MacroSoni x Corporation in Virginia have built cavities with
>speci al shapes (horns, bul bs, cones) each tailored to pronpote certain
>di stinct nodes of sound vibration which conbine in such a way as
>to inhibit the creation of shock waves, allow ng sound waves of
>unprecedented energy density to build up. Filling the containers
>Wi th gas, and vibrating themto generate sound waves inside, the
>resear chers produced sound waves with oscillating pressures up to
>500 pounds per square inch. The first technol ogical application for
>t hese powerful sound waves will be in an "acoustic conpressor”
>whi ch uses sound rather than noving parts to conpress gas inside
>refrigerators and air conditioners. (lnmages at

>Www. ai p. or g/ physnews/ gr aphi cs)

>

>A PHOTONI C HALL EFFECT AND PHOTONI C

>MAGNETORESI STANCE, the optical anal ogs of phenonena

>usual |y associated with electrons noving in solids, have been
>observed in an experinent involving |light beans diffusing through
>powders (Physics Wirld, Novenber 1997). Wen el ectrons
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>fl owm ng through a material are subjected to a magnetic field, the
>electrons wll feel a new force (the Lorentz force) and be defl ected
>in a direction perpendicular both to their original direction and to
>the field. Photons are not charged and so do not feel the Lorentz
>force directly. But the field can establish a nonuniformindex of
>refraction in a powdery nedi um consisting of ceriumfluoride
>particles wwth a definite handedness. When circularly polarized |ight
>enters this nmediumit gets deflected. This magnetically induced
>transverse diffusion of |ight was observed by scientists in G enoble,
>France (Nature, 2 May 1996). A year later the sanme scientists
>reported that the transm ssion of |ight through a powder of
>europiumfluoride particles was proportional to the strength of an

>applied magnetic field---in effect the photonic equival ent of
>magnet or esi st ance (Sparenberg et al., Physical Review Letters, 28
>July 1997).

>

>SULPHUR SUPERCONDUCTI VI TY. Squeezed in a di anond

>anvil press, sul phur undergoes a nunber of changes, including a
>transition frominsulator to conductor at a pressure of 90

gi ga- Pascal s

>(1 GPa is about 10,000 atnospheres). Scientists fromthe

> nstitute of H gh Pressure Physics in Troitsk, Russia and the
>Carnegi e Institution in Washi ngton, DC have squeezed harder still
>and nmade sul phur into a superconductor. Above 162 GPa the
>superconducting transition tenperature went up to 17 K, the highest

>for any elenental solid. (Struzhkin et al., Nature, 27 Novenber
>1997.)
>
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