In this phote of a uaser, two piesoelectric ransducers (top center| ane
attached to an aluminum block (center) that serves as a resonator -
an acoustical cayity, The transducers emit and absorb acoustic waves
similar to the way atoms emit and absorh electromagnetic waves.

No WAY-zer, dude!

UMR helps create laser of sound

The uaser |pronounced WAY-zer] may sound like something Elme Fudd
might use to “kill the wabibit,” but its really a twist an the classic laser

Built by researchers at UMA and the University of lllinoés at Urbana-
Champagn, tha ultrasound analogue of the |aser produces ultrasonic waves
that are coherent and of one frequency, and could be wsad 10 study laser
dynamics and detect subtle changes, such as phasa changes. n modem
matenals.

“We exploit the fact that coberence and stimulated emisswan arg
classical concepts and, as such, can be applied to build a mechanical
dmvice — uaser — a classical analogue to the laser,” says Alexey Yamilov,
research assistant professor of physics at UMR who collaborates with
Richard Weaver, professor of theoretical and applied mechanics, and
research associate Dleg Lobkis at the University of |Hinoss at
Lirbana-Champaign.

To maka a uaser, tha researchers bagin by mounting & number of
pieznelectric auto-oscilkators o a block of aluminum, which serves as an
alastic. acoustic body When an external acoustic source is applied 1 the
body, the oscillators synchronge 10 its one. Like fireflies trapped in a bottle,
the oscillaters synchronize 1o the frequency af the source. In the sbsence of
an external source, the tiny ultrasonic ransducers become Incked to ang
another by virtue of their metual access 1o the same acoushic SysLam.

The ultrasani; systems with their longer wavelengths and longer time
scales can permit probes and controls to 3 degree not possible n oplics,
Uasars could also sarve as highly sansitive scientific tools for measuring
the elastic properties and phass changes of modern materials, such & thin
films or high-temperature superconductars.

phoin coustery gl James Pl

What'’s in your water?

Ask n homeowner for a glass of water and you
may be asked if you want ice. But in early 2004,
Washington, DLC., residents learned their cool
refreshment was hiding a third ingrediemnt
pxtraordinarily high levels of L

Jay A. Switzer, the Donald L. Castlernan
Foundation for Chemical RBesearch Migsour Prafessor
of Discovery in Chemistry at UMR. was asked to
study what happens when water districts swile h from
using free chlorine to disinfect drinking water 10 using
monochloramine. That's what occurred during early
24 in Washington, D.C. Soon, officials discovered
elevated levels of lead in several of the city'’s homes.

“Yius have to disinfect drinking water to kill
pathopgens or to inactivate ke and what has
rT:H||||-;||1;|II:.' been usied is chlorine, said Switzer.
“Basically they just bubble chlorine through the waler
and the practice has been very effective”

Fffective, but not necessarily safe, Chlorine reacts
with natural organic matter in the water and some
of the byproducts it makes, like chloroform, are
suspiecled bo be carcinogenic.

T reduce the carcinogens in drinking water,
the EPA began exploring other disinfection opricns
and, while not quite as effective as chlorine,
monochlopamine doesn’t produce harmful
|::-1.'Fr.|'|'||.||.2|l.|!~'.

i+l Swilmer s team fouind that whin
rosochloramine was added to the water. lead
almaost completely dissolved into the water. This
coubd explain the lead increase in Washingtons
drinking water.

While homes are rarely constructed with
lead pipes today. there are still several sources of lead
along the path from the water district to a kitchen
tap. including service lines in older homes, Dow
regulators or lead-free brass faucets, that can conlair
up to 8 percentlead. Even the copper pipes in newer
hoamres are soldered with lead solder.

Switzer detalls his research in the May 15 (s=ue
of the journal Envirmernental Science and Technolog)
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