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PURPOSE OF THE RESEARCt

The infrasonic acoustic array of Pefias was installed
with the purnmose of de‘cvcriong and investigating the micro-
barogranhic disturbarces c¢ tlie atmosphere produced by natural
or artificial sources.

Since the Pefias installation was the first one to be
operated in the Southern Hemisphere, an special nurvose of
the array was to investigate in detail the numerous sources
of infrasound located in this hemisphere.

Another purpose of the research was to investigate the
influence of the extraordinary conditions of the high Bolivian

Altiplano on the reception of infrasonic signals.
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RESULTS OF THE RESEA.0Y

a) Instrunentation:

The orieinal system of nicrobaroaraphs, emplifiers,
recordine system, ctc. has probed to be reliable and onerative
in the severe conditions of the Bolivian Altinlano., The
installation has been improved in a few ways:

In order to nrovide sufficient protection for lightninn
so frequent in the Altiplano, near the Cordillera Real of the
Andes, thyrector protectors have been installed. This protec-
tion has been sufficient and reliable.

A new time programmer has becen added to the system in
such a way that the tine code coincides with the time code
used by the Huancayo array of Peru facilitating th; join analysis
of the data magnetic tapes,

The calibration of the four microbarographs has been
standarized with the same displacements amplitudes of the re-
cords reprcsenting the same changes of atmospheric pressure,

To facilitate the preliminary detection of infrasonic
signals, an electronic energy autocorrelator has been built
and connected in line with the recording system of the station.
Specifications of the instrument and its performance arc indi-
cated in publication No. 4.

b) Detection of infrasonic signals.

The infrasonic array of Pefias has been probed to be

extremely effective for the reception of signals arriving from
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the South Pacific r~rca. This condition is the result of several
factors affect n~ the sitc of Pefins, The high elevation of
the statjon, 14.000 fcot above the sea level and the low density
of the air affects in a favorablc way the signal-to-noise ratio.
The ceneral dircction of the winds in the Pacific area favores
the recention of any cvent takina place in the Pacific Ocean.
The meteorological conditions of the Bolivian Altiplano are
such that durine the night the infrasonic noise is very low
and about 20 times bclow the level of noise during the day.
This condition makes the hours of the night specially suitable
for the reception of intrasonic signals, A last condition
which has influence on the noise level of the records is the
little influence of the jet stream at the latitude of the
station,

These series of circumstances has been decisive for
tiae excellent reception of infrasonic signals in Pefias as
indicated in publications 1, 2 and 3.

Analysis of Infrasonic signals,

The mest imnortant parameters of infrasonic waves are
the intensity of the pressure difference, the direction of
the source and the horizontal velocity of propagation across
the array. All these parameters may be accurately estimated
using the multicorrelation searcher progran indicated in pu-
blication No. 3.

The spectral anaiysis of the signal as a function of



tinc can be applied to investinate the coefficient of cohereace,
the sicnal to noisc ratio and the attenuation of infrecionic
waves with distancc as a function of the periodici‘y of the
wave. This has been Jdonc for selected acoustic signals and
noise as generated by different sources like volcanic explu-
sions, earthquakes, thermonuclear explosions and wind, as
indicated in references No. 1, 2 and 3. Digqital programs de-
veloped at the Observatory may be applied to the analysis

of new signals,

The gqroup and phase velocity of the infrasonic signals
has been also evaluated in several cases. The presence of
different modes at the same time and the rather special cha-
racter of dispersion presented by the infrasonic signals are
the main reasons for the scattering of observed data. Con-
ventional methods to determine the group and phase velocity
based on direct readings of the peaks and periods or in
Fourier analysis look not to be sufficient. More powerful
methods based on multinle filtering are expected to give more
accurate dispersion curves,

PRESENTATION OF RESULTS

Publications:

1) "Extraccién de sefiales desde un fondo de ruido" by
Eliseo J. Guanca. Thesis presented to the Engite>rineg School
of San Andrés University, La Paz, Bonlivia, 1967.

2) "Provnagation of Infrasonic Acoustic Waves in the

Souther Hemisphere and their correlation with long veriod seismic
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noige” Technical Report by Luis M. Fernndet and Eliseco Guanca

San Calixto Observatorio. La Paz, Rolivia, 1967,

3)"Infyasonic Acoustic Waves generated by the thermo-

nuclear Explosion of Ausust 24, 1968." Scientific Renort by

Luis M. Fernéndez, José Flores and Jorge Cosulich., San Calix-
to Observatorio. La Paz, Bolivia, 1968,

4) “Infrasonic Energy Autocorrelator" Technical Report

by José Flores,San Calixto Observatorio. La Paz, Bolivia, 1968,

Communications to Scientific Meetings
1) Vela Uniform Research Review. AFOSR/AFCRL. "The Pefias array"

Arlington, Virginia, 4-5 of April, 1968,

2) American Geoohysical Union. Fall Meetinc of 1968. Infra-
sonic Waves generated by the Volcanic Explosion of the
Galapagos Islands. In collaboration with Harry Matheson
and Jean Lanat, San Francisco 2-5 December 1968,

3) Program Review, AFOSR/ARPA, Isotopes Co. Westwood N.J,
"The infrasonic Array of Peflas, Bolivia," 12-13 Detembet,
1968,

The prinéipal Investigator has visited several centers
of analysis and research and the Pefias station has been visited
by numerous scientists. All these meetings have offerred a
continuous exchange of ideas and data with numerous organiza-

tions and research centers dealing with infrasonic waves.



_ UNCLASSIFIED . s o

[y n . o . . ) R!.',' { !Q.': "
- s Zacurity Cleasifi .uon &t P st
» { PN o ove T DOCUMEN‘I“CONTRUt DATA‘ I&D"**-"--'ru s i i
E T fSrturhy Flassiticution of mri m of atsrrart wnd Jndnlnt ennotation awst e sYANE wien the overal! m Towlassitlod)
N T ommyanna -c?&vn«r%om-w” -Fadg 1 e it o [BOCBRRONY SRGUBTY, ?'s“‘)";‘f.‘!.'?"f, PR, SINN
Observatorio San Calixto 3 : ___UNCLASSIFIED. . .
La Paz Bolivia . S . B S "“7;'&fj. ,‘_1
i ‘ R - DA R S A N C
). MEFORT TITLE K ‘x : ¢ ', ‘ . . LAY AR ) §
LT R ) PO » ~(§ i H 'l Ve . .
R INFRASONIC, RESEARCH PENAS ACOUSTIC ARRAY ! _
[ R , "i.““ ‘.» L C ',".“.“_”'v":'l.,“ b
4. DESCRIPTIVE NOTES (n;pc of report and lneiuln d,n;.; ) o .
SQIENTIFIC 4assussa EINAL ___ J]
3. Auruoml) {Flul name, middle mll‘l. lzat name) D) S . L N
o Luis M. Fernandez} }.
: ' K . v i . s .
o. RFPORT DATE, : - : BN 78. TOTAL NO. OF PAGES ©. |b. nO. OoF REFS *
September 1968 , Al ' 27 D Lr 4.J ‘
8a. CONTRACTY O GRANT NO. AF-AFOSR"II77 67 ; |ve. OMIBINATOR'S REPORT NUMBER(S) IR
L b erasect 'u'o';!‘ a ‘ ) 97'14 :‘.‘.‘ " T Ir i,
. L] 5 . N - o
SURRN FOE L SR e .
o ‘ ‘ o ;:‘ . 62?010 ' . . ob. SJ.HEQ nl):no‘n-r;m..)‘u) {Any .ochu Mfmhn_ that mey be sssigned -
e ,.m’ —— ( SRS o e i '..,....._u.;.,’"‘ et '
] 'ﬁ,':u ; . ) ST, 127
0. BISTAIEUTION. u;tmnr BT A :v e - B ‘ T
: 37 Tts documont has been appro\rad fonpubli o E
_ L rolease acd salo; ; its distribution i3 u.nlimlted.
Vin sum‘vs.tugn’v;a RY qu)l:s o, g 5 et , |z snoulonmc ml.u'rucv acC nvn’v
TECH, OTHER - o car AF Office of Scientific’ Reseavch (SRPG)
i : T T " | 1400 Wilson. Boulevard
: . s . : e Arlington, VA 22209
13 ABSTRACTY . . . N . S e ‘.t

The infrasonic acoustic array aof Penas was installed for the purpose of
detecting and investigating theé microbarographic disturbances of the
atmosphcre produced by natural or artificial sources. Since the Penas
installation was the first one to be opersted in the Southern Hemisphere
a“special purpose of the array was to investigate in deteil.the numerous
sources of infrasound located in this hemisphere. Another purpose of the:
research was to investigate the influence of the extraordinary conditions
of the high Bolivian Altiplano on the reception of infrasonic signals.
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