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Stereophony Purified
finally . simply . truly

Virtual Reality 3D Audio



Professor Edgar Y. Choueiri

The Inventor, The Scientist, The Brain and The Soul of BACCH®.

Professor Edgar Choueiri, is a professor of applied physics at the
Mechanical and Aerospace Engineering Department of Princeton
University, and Associated Faculty at the Department of Astrophysical
Sciences, Program in Plasma Physics. He is also Director of Princeton
University’s Engineering Physics Program and Chief Scientist at the
university’s Electric Propulsion and Plasma Dynamics Lab, a
recognized center of excellence in research in the field of advanced
spacecraft propulsion. He is also the director of Princeton’s 3D Audio
and Applied Acoustics (3D3A) Lab.

Professor Choueiri is a world-renown leader in the field of plasma
physics and plasma propulsion for spacecraft. He is the author of more
than 150 scientific publications, and encyclopedia articles on plasma
rockets, plasma physics, instabilities and turbulence in collisional
plasmas, plasma accelerator modeling, space physics and applied
mathematics. He has been the Principal Investigator (PI) in more than
30 competitively selected research projects (including two space
experiments), funded by NASA, the US Air Force the National Science
Foundation, and other governmental and private institutions. He is
Fellow of the American Institute of Aeronautics and Astronautics and
the recipient of many awards and honors including a knighthood.

An avid audiophile, acoustician and classical music recordist, his
decades-long passion for perfecting the realism of music reproduction
has led him to work on the the difficult fundamental problem of
designing advanced digital filters that allow the natural 3D audio to be
extracted from stereo sound played through two loudspeakers, without
adding any spectral coloration to the sound (i.e. without changing its
tonal character). He was able to solve this problem mathematically by
applying analytical and mathematical tools he uses in his plasma
physics research.
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Introducing BACCH® 3D Sound

Revolutionary

Twelve Years of Research & Development
Professor Edgar Y. Choueiri of Princeton University has solved the most fundamental problem with stereo playback

BACCH® can effectively restore the true immersive nature of stereo by minimizing the corruption of stereo cues due to crosstalk

Uncanny Spatial Realism . True Immersive Stereo . Virtual Reality 3D Audio

The Future of Audio has arrived



Stereo Sound
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“There are a few instruments and plasma thrusters that | have designed that are orbiting the
Earth at 8 km/s but none of them brings me as much satisfaction as the BACCH-SP, which
strives to enhance the pleasure of music for a sophisticated listener at home. Nothing | have
worked on previously has the potential of directly bringing pleasure to people.”

- Professor Edgar Y. Choueiri

The BACCH-SP

Conceived, Designed & Made
by
Professor Edgar Y. Choueiri

Theoretica Applied Physics






441

DiGITAL SAMPLE RATE

INPUT
&4 88.2 26 128 176 192
ouTPUT







%) X0 Advanced XTC Plots Head Tracker [ ] o X0 Advanced
Save seltings Gal present sellings Save seffings Gel present setfings
on mother unit = from mother unit on mother unit TestConodtion from mother unit
. : Mastor Attesiuator
B ACCH Purifier Banek = @
INPUTS OUTPUTS ®
Test Signals m—
Bypass 1 3 4 s & T
: 2
Interal Audio Player o
. Digital Out
—
Ann 1(XLR) . An Out 1 (XLR)
S
AnIn 2 (TRS) An Out 2 (TRS)
e ]
Anin 3 (RCA) . An Out 3 (RCA)
E———— ‘_—r_‘
[ 1 1|
USB In
e BACCH-SP A
T BACCH-SP
o X0 Advanced XTC Plots Head Tracker 5] (I[+] Measure IR X0 Advanced Head Tracker
eatlins ot Camnari L saiiia Save settings Gel present settings
- on mother unit Test Convion from mather unit
—_— — e — 5 —
g
AR W 2535 40 0 63 0 100 125 160 200 250 35 400 S00 630 GO0 Tk A 16k I 2E Ik 4 S B3 Bk 10x 1B R 2K
2B —— v Y Yy 1248
A ..’.I
vith head traach 98 LT
bt & 4B
. 3m 38
- ’
ou8 0B
e -
ad8 ad8
_|
P IT & LOADING IN L] EL ]
' : | -gd8 a5
FIRE ® =9 -12d AL A A A A S U TN W S W G U S S S S S
025 35 40 S0 ) 100 125 100 200 260 35 400 0 €0 MO Tk I Gk 25 LI 4 B B3k Bk IOk 12 M6k 2k

Batiery: 100%

BACCH-SP BACCH-SP



ls] BACCH Purfier  Test Signals  Measure IR wgimm Advanced  Shuidown  XTCPiots  Head Tracker @ o] BACCH Purfier  TesiSignals  Measure IR Speakers EQ X0 Advanced]| Shuldown  XTCPials Head Tracker

£ Gat present seltings Save seltings Losd Auo s Got present seftings

on mother unit - CROSSOVER NETWORK . . from mother unit on mother unit Wom Mounled Dive from mother unit

g (Dut 1= Dut 2 # Out 3) Analog Gain | Sample Rate (kHz) I Clock Source

20 H 22 kHz

£
&
&
(%)
8
g
8
For Analog In
l o Intermal Player

Hi Gain

[3)

—
+4 dBu

For Digital In
or USB In

~10 dBV

I

For slaving
the BACCH-5P
3

dth

|

LF Band Altenuation

g
MF Band Attenuation

1st st .
Finiah Remoto Upeate

X0 and XO1 Flter Ordar X02 Ftar Order

Battery:100% BACCH‘“‘_SP maummmm Battery:100%

Desigrad & Dervaogssnd By Prof. Edgar Chounii
Theoratics Applied Physica; LLC

ls] BACCH Purfier  TesiSignals  Measure IR Speakers EQ X0

0 BACCHPuifier TestSignals Measure IR Speakers EQ X0 Advanced | Shutdown || x7C Piats Head Tracker

Save satings E [m e | ol [Gira <u-m-] E
on mother unit [Bmtﬁae]
=]
Top Limit:
369
coment Y ([8 ) ] Shut down BACCH-SP
o i (mm)
Bottom Limit:
=381
e
& Low
Head Recognition Left Limit: -403 Right Limit: 347

(— o X e i BACCH-SP L






I—.mm—ll—mw“—dl—mwm—ﬂ—mmw——l Bu0e

£

W '//
.
L

l—mwa_-—-l L—mou'l-urm—-l I——mwm—l

CONCEIVED, DESIGN No
THEQRETICA APPLIED PHYSICS, CLe. P’lluc:'rou N.l usa




MASIS Audio

Venue X






MASIS Audio Venue X is a room built to fully realize the potential of BACCH®.

By using nearly 800kg worth of rigid fiberglass panels as broadband absoprtion, Venue X manages to succesfully suppress early
reflections effectively.

The result is a room that allows every nuance recorded on a recording to be faithfully reproduced.

The room does not add any sound of its own.

With BACCH®, the natural ambience captured in a recording can be faithfull reproduced with uncanny spatial realism.

This is a room of virtual aural reality, a room for you to suspend in disbelief. Let BACCH® teleport you to the Berlin Philharmonie,
the Boston Symphony Hall or the Preservation Hall in New Orleans or the Hirsch Center in New Orleans...

Virtual Reality 3D Audio has arrived.



Impulse Response
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For more information about BACCH® 3D Audio or the BACCH-SP, please
contact MASIS Audio

www.masisaudio.com

BACCH® is a registered trademark of Princeton University

U.S. provisional patent application 61/379,891, and
PCT patent application PCT/US2011/50181
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The BACCH-SP is an audiophile-grade BACCH® 3D Audio Processor D

manufactured by Theoretica Applied Physics, Princeton, USA. PSR
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