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Virtual Education Lab: What happened next?
My involvement in this story occurred when I 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 refl ection phase gratings. 
At the time, I was working in a completely diff erent fi eld as 
a diff raction 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 diff raction patterns. 
Upon refl ection, it became apparent that these RPGs were 
essentially periodic 2-dimensional “crystals,” with a fi nite 
number of repeats, as opposed to a crystal with infi nite 
periodicity. Since I was familiar with the crystallographic 
x-ray theory used to determine the structure of 3-dimensional 
crystals, I understood the content, Figure 2. I presented 
this research at the 74th AES Convention (1983) in a Studio 
Design session which Manfred Schroeder was the invited 
speaker, Figure 3, where I met him for the fi rst time! Upon 
further research, together with my colleague John Konnert, 
I published my fi rst acoustics paper, describing the design 
and calculation of the 3D polar responses from periodic 
phase gratings (The refl ection phase grating diff usor: design,
 theory and application. P. D’Antonio, JH Konnert, Journal of 
Audio Engineering Society 32 (4), 228-238 (1984)).

Figure 1. Manfred Schroeder on the 
cover of Physics Today

The important similarity was that Bragg’s law, which 
determines the diff raction directions,   , from the 
crystal plane spacing, d, and wavelength, λ, was 
equally applicable to the RPGs by refl acing 2d 
with the period width Nw, despite the fact that the 
wavelength of sound is a billion times larger than 
x-rays.

Figure 2. Schematic collage of how x-ray 
diff raction from periodic crystal lattices is used 

to determine the structure of matter at the 
Naval Research Laboratory
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This new surface was coincidentally interesting 
to me, because I am a musician and was 
building a new studio to record my original 
compositions. Quite amazingly, these new 
surfaces were what I was searching for to 
uniformly diff use the sound from the rear wall of 
my new control room and complement the new 
design I developed utilizing a refl ection-free 
zone surrounding the mix position!

In the next post, I will describe the fi rst 
measurements of the time response from an 
RPG.
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Figure 3. Program of the 74th AES Convention 
Studio Design session in 1983 in New York
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