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THE PROBLEM OF THE WHISPERING GALLERY.

[EMilosophicad Mugasine, Vol XX pp. 1001—1004, 1910.]

Tak phencmena of the wh.iapering gallery, of which therz ia a gand and
agcessible example in 8t Paul's cathedral, indicate thet senorous vibrabions
have a I:-e.udﬁnr.t o t'.Ii.LIE to a coneave gurface. They may be reproduced upon
a maoderate scals by the uss of sounds of very high piteh (wave-length=2 ¢m.},
gich ng are excited by a bird-call, the percipient being a high presaure sensitive
flame®. Especially remarkable is the narrowness of the obstacle, held close
to'the concave aurfacs, which ia tompetant to intercapt most of the efest, -

The explanatim is not difficult te undestand in o general way, and in
Theory of Sewnd, § 287, I have given s caloulution based wpon the methods
employed in geometrical optics. I have often wished to iliustiate She nakber
further on distinetively wove principles, but only recently have recognized
that most of what I sought lay a3 it were under my nese.  The mathematical
solution in guestion is well known and very simple in form, altheugh the
reduction to numbars, in bhe apecial circumstances, presents cerlain diffienltisa.

Consider the expression in plana polar coordinates (r, #)
o=l lkricos(lad —nd), .01

upplicable to sound in Lwo dimensions, y» denoting velocity-potential; or sgain
to the traneverse vibesbions of a sirebched membrane, in which case +F repreacnts
the displacement af any pointt. Here a denotes the velocity of propagadion,
&= o fa, where % i3 bhe vave-langth of atraight waves of the piven frequensy,
i3 any inbeger, and J, i3 the Ressel'a function usually so denoted. The waves
travel circumfarentially, everything being reproduced when ¢ and ¢ receive
suitable proportional incremonts. For the prasent purpose we suppose thab
thare ave a large number of waves ropnd the circumferenes, so that = is great.

* Proc. Ray. bl -j’a.n. 15, 1004, [Seientifte Papers, Yol, v. p. 171.]

*+ Dheory of Sound, 3§01, 330, (1011 Elesiricsl ribrations i two dimanaipon nro sl
iudluden), if the reflesting wall be suppesed porfacily conducliog. When the eleckzicsl vibratizny

ara porpesdicular to tha plae, the nuelogy s will tho membrone; whono they dre parformed in
v plage, they are anabupouz bo bho secinl vibmtions.  (Ser ol ow po 296.))
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U.S. Government

THE WHITE HOUSE

WASHINGTON

May 12, 2010

I am pleased to join all those celebrating the 50th anniversary of the development
of the world’s first working laser.

The story of the development of the laser is a quintessentially American one, of
mtensely creative theoretical work, followed by innovative engineering. and a
spectacular diversity of applications that have brought economic benefits
unimagined at the start of the process. Only 50 years ago. lasers were labeled “a
solution in search of a problem.” with no practical application envisioned outside
basic scientific research. Today, lasers have revolutionized the way we live—
from watching our favorite movies on DVD players to surfing the web to
scanning barcodes at the grocery store.

I commend the many American scientists and engineers whose ingenuity and
contributions to laser science and technology have helped make the laser one of
the most important and versatile inventions of the 20th century. Such
achievements inspire the next generation of students and tinkerers to pursue
careers as scientists and engineers, and to keep the pipeline of American
mnovation flowing well into the future.

On behalf of our Nation, I celebrate with you this important technological
milestone. Ilook forward with real excitement to further advances in this field
and new applications as yet undreamed of today.

* U.S. Government
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T2 lEngineeringl &7

Encyclopedia BritannicalZ & ©“Professional Engineer”

» The engineer's principal work is to discover and conserve natural resources of materials
and forces, including the human, and to create means for utilizing these resources with
minimal cost and waste and with maximal useful results

WikipedialZ & ©“Engineer”

» An engineer is a professional practitioner of engineering, concerned with applying
scientific knowledge, mathematics and ingenuity to develop solutions for technical
problems
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