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Virtual Education Lab: What happened next?

My involvement in this story occurred when | read an article
by Manfred Schroeder, who was pictured on the cover of
the October issue of Physics Today in 1980, Figure 1, in
which he described these new reflection phase gratings.

At the time, | was working in a completely different field as

a diffraction physicist in the Laboratory for the Structure of
Matter at the Naval Research Lab in Washington, DC. This
lab was distinguished for the seminal work of Nobel laureate
Dr. Jerome Karle, who solved the phase problem used to
determine crystal structures from x-ray diffraction patterns.
Upon reflection, it became apparent that these RPGs were
essentially periodic 2-dimensional “crystals,” with a finite
number of repeats, as opposed to a crystal with infinite
periodicity. Since | was familiar with the crystallographic
x-ray theory used to determine the structure of 3-dimensional
crystals, | understood the content, Figure 2. | presented

this research at the 74" AES Convention (1983) in a Studio
Design session which Manfred Schroeder was the invited
speaker, Figure 3, where | met him for the first time! Upon

further research, together with my colleague John Konnert, CONCERT-HALL ACOUSTICS

| published my first acoustics paper, describing the design

and calculation of the 3D polar responses from periodic Figure 1. Manfred Schroeder on the
phase gratings (The reflection phase grating diffusor: design, cover of Physics Today

theory and application. P. D’Antonio, JH Konnert, Journal of
Audio Engineering Society 32 (4), 228-238 (1984)).

The important similarity was that Bragg’s law, which

determines the diffraction directions, 3, from the

crystal plane spacing, d, and wavelength, A, was

equally applicable to the RPGs by reflacing 2d

with the period width Nw, despite the fact that the
wavelength of sound is a billion times larger than
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Figure 2. Schematic collage of how x-ray
diffraction from periodic crystal lattices is used
to determine the structure of matter at the
Naval Research Laboratory
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STUDIO DESION

(Précis Poster Session)
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C1 Progress is Architectural Acowstics and Artificial Re-
verberation (Invited Paper) ~ Manfred B. Schroeder
Drittes Phiysikatisches Institut. Universitact Gottingen

F. R. Germany, and Bell Laboratocies, Murray Hill
New Jenscy, USA

The following areas of architectural acoustics and ar

el reverberation will be dncessed: 1) Good acoavtical
quality In reoess for music requires laterally diffused
s0und. Optimam wave scatters are phase gratings based
08 pember-theoretic prnciples Room varfaces devigned
accordingly scatter almont oqual energies in all posuible
directions over wide frequency ranges: 2) Procision
measaremeats of reverberation (sed impalse response
in peneral) are best made with puendorandom mavimem

length sequences. A fast Hadamard tramsform (FHT)
permits the efBcsent evadoation of such mesarcments.
1) Classical reverberation time formulan oftca pive wrong
results, leading to costly comiraction mistakes. A com-

patacoal algorahm (tak g proper acceunt of reom shape
a0d absorber distrdution) for oMassing correct rever

beratson times will be descnded. snd 4) Recent work at
Gottingen ce improving ~coloeless™ artificial reverber

atson will be reviewed

Propaint not avadadle
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C-2 From Instrument to Ear in » Room: Direct or Via Re-
cording (lavited Paper) - Arthar Benade, Cane Wostern
Reserve University, Cleveland. Ohio

The flucteation statistics of the path between source and
detector in TOOm acountics I reviewed along with some
of the perceptsal operations of the musical listener at a
concert. Anditory paralle] processing Is lmportast in
time and frequency domaias. The lintemer exploits the
room \atntcs to pasa information saavaslable to him
o asechoi conditions. We illustrase these matsers in
preparation for 2 € xamination of thes implx ations foe
e recordplay process where two room paths, two
sources. and two detecton are involved
2042
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€3 Acoustical Design of Control Rooms for Speech and
Muskc Monltoring —&rnir-Joochom Volier. Invtwt for
Akustik und Bauphysik, Oberursel. West Germany

18

Foar different coatrol rovms were judged by 28 vebyects
10 evaluate speech produced by teo meaitors. The same
invertigations were made previously for mask ' Rever-
Deration, reflections, encrgy-vervin-time. eic.. were
chazged. while rosm shape. moniton. Iniening position,
and program material were comtant. For A-B compar
inomn, artifcial head recordings were nevessary. Control
rooms for spoech must follow striagest regeirements
which differ partly from thone for music moaioring
Comparioss with evnting control rooms will be made

Conwol Room for Muvc Moasenag. 7ind Comventan of the
Andie Engieenng Sockery. Binihoves, 1953 March 13- 1K, prepeat
1958
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C4 The Schrocder Quadratic-Residoe Diffusor: Desigs
Theory and Application —Peter D' Antonio und John
H. Kennert, Underground Sound Recording Stedio, Iac
Large, Maryland, USA

The fent-oeder diffraction theory of the Schrocdcr quad
rat -residue Aiffunor, which provides broadband. w iic
angle coverage. b reviewed. A compuier program whach
<akoulates the diffraction pattern . based om this theory
is provided 10 facilvtate design and evaluation. Desiga
parameters are discussed. 3 practical example ks given.
a0 2 few recording \dio applications are mentwacd
"
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C5 Sarround Sound in the Eighties —Design Principles
for g K Greg
Badger Audm‘-ﬂn Ladorstones Soundheld Systems.
and Chips Davis. Chigs Davis Lroe Designs. Los As
geles, California, USA

The advent of live end-dead end (Lot ™) stodio tech
nigues. the avallability of time-cnergy-frequency (TEF*)
analysis. and a betser understanding of dircctional pry
CHANCOUSEIC Mmake It Possidle 10 specify surround mon
woneg eavirosments whxh improve significantly spoa
the performance of earlier qeadraphonx desigan. Pre
ciples will be presessed with wpgesied desigs gusdelines
for recording studios. home, 3nd <isema eavironments
2045
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C4 Design and Construction of Large-Scale, Multiformat
Radio Broadcast Studios and Technical Faclities for
WRC—National Broadcasting Company, Washing-
ton, D.C.Thomas L. Monn. Timothy B
and Richard £. Swertzer. WRC—National Breadcasting
Co.. Washingtos. D.C.. USA

The comtruction of 2 complete acw \todio ard tcchnical
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Figure 3. Program of the 74" AES Convention
Studio Design session in 1983 in New York

Fote B ot

Dr. Peter D’Antonio
Director of Research
Acoustical Research Center

This new surface was coincidentally interesting
to me, because | am a musician and was
building a new studio to record my original
compositions. Quite amazingly, these new
surfaces were what | was searching for to
uniformly diffuse the sound from the rear wall of
my new control room and complement the new
design | developed utilizing a reflection-free
zone surrounding the mix position!

In the next post, | will describe the first

measurements of the time response from an
RPG.
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