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The Edge of Forever ~ 231

A few of the radio telescopes of the Very
Lage Amay, Socorro, New Mexico,
operated by the National Radio Astron-
omy Observatory. The telescopes move
on railway tracks; their separation deter-
mines the resolution of the resulting radio
image.

ke LT

are also looking far back into time,

the universe, back toward the epoch
The Very Large Array (VLA )i

. separate radio telescopes in a rel

- a phased array, the individuallre

© nected, as if it were a single felesco ¢ size as its

- remotest el as if it were 2 radio telescope tens'ofkilome-

| ters across. The VLA is able'to résolve of discriminate etail

L in the radio regions of the spectrum comparable to what the .

largest ground-based telescopescanl dd QMﬁlé &t ON
the spectrum. : .

. Sometimes such radio rel&(m%umﬂ&ﬁ&:%mm €

| onthe other side of the Earth, forming a baseline comparable to

the Earth's diameter—in a certain sense, a telescope as large as the

planet. In the futuré we may have telescopes in the Earth’s orbit,

 around toward the other side of the Sun, in effect a radio tele-

scope as large as the inner solar system. Such telescopes may

reveal the internal structure and nature of quasars. Perhaps a

quasar standard candle will be found, and the distances to the

quasars determined independent of their red shifts. By under-

sanding the structure and the red shift of the most distant qua-

Fars it may be possible to see whether the expansion of the

"~ universe was faster billions of years ago, whether the expansion is

b sowing down, whether the universe will one day collapse.

Modem radio telescopes are exquisitely sensitive; a nt

© quasar is so faine that its detected radiation amounts perhaps to a

' quadrillionth of a watt. The rotal amount of energy from outside

. the solar system ever received by all the radio telescopes on the

. planet Earth is less than the energy of a single snowflake striking

* the ground. In detecting the cosmic background radiation, in
counting quasars, in searching for intelligent signals from space,

| ndio astronomers are dealing with amounts of energy that are

& harely there at all.

Some matter, particularly the matter in the stars, glows in
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0 00-£,20Q 300 mefers

—Rail track, antenna stations,
d in the Control Building

surface-accuracy specification is 0.07 ‘em “rms;
includes the accuracy of the panels, the panl
and an allowance for gravity, wind, and-theér-
istortions of the structure. Optical surveying of
R surfaces during acceptance tests shows that the
cy achieved is better than this; it is typically 0.05
ps.
Cassegrain subreflector is a modified hyper-
pid, designed so that the Cassegrain focus is 0.97 m
the axis of the main reflector and in a plane 1.68
front of the vertex. When the subreflector is
d about the axis of the main reflector, the focal
moves around a circle of 0.97 m radius. The feeds
ed on this circle and changes between frequency
{ can be made by rotating the subreflector. The
ector motion is under computer control and also
des an axial adjustment for focusing.
feceiving system being installed during construc-
fncludes feeds for operation in the four frequency

R
LD MG 60

TO M8 e

buildings, and rpads near the center of the array. The eentra] electronics and the computers are

Bands’ fn’ Tdble 3. | Edeh of these receiving bands con-
taing one of the. bands assigned to radio astronomy by
ihtetndtiontl lagreeient. The 18-21 cm feed s a cor-
rugated horn illuminating a hybrid lens of dielectric
and waveguide elements. The 6 cm feed is a corrugated
horn with a dielectric lens. The 2 and 1.3 cm feeds are
multimode horns. A description of the feeds, which
includes a preliminary design for the 18-21 cm band, is
given by Weinreb ef al. (1977a). A description of the
final 18-21 cm feed is given by Gustincic and Napier
(1977). The feeds can be seen in Figures 3 and 6; the
circular structure near the vertex in Figure 3 is the lens
of the 18-21 cm feed, and the other three feeds are
enclosed within the rectangular structure. The antenna
aperture efficiencies with these feeds are given in Table
4. The shaped-reflector design produces almost uni-
form illumination in the aperture of the main reflector.
This, combined with the blockage resulting from the
subreflector and feeds, gives rise to a high first sidelobe
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Fig. 718 — THIS PHOTOGRAPH OF THE GREAT NEBULA IN ANDROMEDA IN REALITY SHOWS US WHAT THE NEBULA LOOKED LIKE
1,500,000 YEARS AGO — THE TIME TAKEN FOR ITS LIGHT TO REACH US. The observation of distant nebulae carries us far into the past.
(Photo, C. D. Shane, Lick Observatory, 20-inch astrograph; 23 September 1946.)




180, The American Astronomical Society. All rights reserved. Pristed in USA.
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THE VERY LARGE ARRAY
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configuration.
The el i

system

continuum or spectral line'

P can be selected on
Transformation of the visibility data
b

asy comp
Construction of the array was

d to allow
completion of construction at t

nd o
Subject headings: image processing — inst|

I. INTRODUCTION

Radio Astronomy Observatory is designed to provide

ndio wavelengths, with angular resolution comparable
1o that obtainable with a large optical telescope. The
array is very much a general-purpose astronomical tool
having both continuum and spectral line capabilities,
and it is useful for the study of almost every type of
celestial object that radi at i and deci
ter wavelengths.

The completed array will consist of 27 steerable.

arms forming an equiangular Y. The most distant an-
fennas will be 21 km from the center of the Y. The
antennas can be moved between different sets of
foundati using a rail d transporter vehicle,
to vary the scale of the array in four steps. These are
referred to as the four configurations of the array and
 they cover a total range of scale of 35:1. Electronic
ivi i is installed for length bands

jonal Radio Astronomy Observatory is operated by
iversities, Inc., under contract with the National

Science Foundation.

antennas of 25 m diameter, Jocated on three radial

25 m diameter, are arranged on a three-armed array. They are using a rail
_transporter, to allow the resolution of the array to be varied in Tour discrete steps. In the resulting

configurations the most distant antennas are located 0.59, 1.95, 6.4, or 21 km from the intersection
point of the three arms. A single 8 hour observation is required to map a source using any one

0 in 1972, and since carly’
: ';gsarcg/h be per!om)qdﬁ'ﬂ'ht /\agr describes the array at the
z I\ -

—int¢rferometry

The Very Large Array program of Ek}g[ﬂ_a@m) n
‘stronomers with the capability of m\ajpinﬂhtiﬂf@l Art _lg‘ﬁl@pd
1 is

151

ABSTRACT
The VLA, located on the plains of San Augustin in west-central New Mexico, provides the
capability of ing the sky at i and deci lengths will lution down to
tenths of ds and itivity of app ly 100 microjanskys. The 27 antennas, each of
bl : : 4

g a choice of four frequency bands covering 1.34-1.73,
4.5-50, 14.4-154, and 22-24 GHz| W}Ms,\iﬁqq@yid\f@ ﬂgm 50 MHz to 97 kHz, center
frequencies, and polarization options are available. The' correl

ade! The chbice /o centér faguéncy,) bandwidth, and most other

d through the on-line computer that controls the array.

ator system operates in either a

blain mdio/hﬁﬂﬂnusaiwibu(ions is performed in a

17 it has been sufficiently

N2/

of 18=21, 6, 2;and 1.3 cm. Construction will be com-

leted at it nd of 1980, but since early 1977 a
(l;u ﬂ%’n&bﬁ?@l the instrument has been o;yxrntional
astronomical observations to be made.
escribes the planned capabilities of the
instrument at the completion of construction, except as
otherwise noted. It is expected that the array will
continue to evolve beyond that point, particularly in
areas such as frequency ge and data pi i
capability.

1. HISTORY OF THE VLA PROGRAM

The concept of a large radio astronomy array as a
US national facility dates back to the early 1960s, and
results in part from the recommendations of an ad-
visory panel of the National Science Foundation
chaired by J. R. Pierce in 1960 (Keller 1961). In NRAO
the idea was under discussion in late 1961, and in the
latter half of 1962 D. S. Heeschen, the Director of the
Observatory, initiated a study in which a number of
NRAO staff members undertook to define goals in
greater detail and determine the most feasible tech-
niques. The develop of the interf at Green
Bank was commenced in 1963, and this instrument
provided much essential experience for the array study.




160 THOMPSON, CLARK, WADE, AND NAPIER Vol. 44

TABLE 4
| ANTENNA EFFICIENCIES AND SYSTEM TEMPERATURES

8 Aperture Effici System Temperature® Type of Feed
i 52-50% SOK Dielectric and waveguide lens
illuminated by hom
65% S0K Lens-corrected corrugated horn
54% 240K Multimode horn
46% 290K Multimode horn

*Values given apply to the band center and increase by approximately 20% at the band edges for the
three longest wavelength bands, and by 40% for 1.3 cm.

at both lengths by 4 K and reduces tion phase of the VLA is intended to optimize perfor-
the aperlure efficiencies by a factor of 0.97. The system mance and minimize cost. This is accomplished by

will be one of the new features to be added to the array using one set of cooled parametric or GaAs FET
after the completion of the main construction phase. amplifiers for all four bands. These amplifiers have a
The el quif at the is freq y resp covering 4.5 to 5.0 GHz, and for

mounted in the vertex room shown in Figure 6. The reception in the 6 cm band the feeds are connected

room is octagonal in shape and has dxmens:ons n} dﬁny ']hﬂy inputs. For the 18-21 cm band, the
between opposite walls and 2.21 m from floor l ceil X N to paramelric upconverters which in-
ing. The temperature in the room i§-conty \ r fr /by 3.2 GHz so that they can |
*1°C. The roof of the vertex room is a rlexd s‘:?\:g(uﬁ L ﬂ r‘bLm nwgmq‘ e’ parametric amplifiers. For the
that supports both the feed horns and the electr 2 cm and 1 3 ¢m bands, the signals are converted down
equipment racks. A second room in the anten to thé parametric omphher band using diode mixers.
pedestal houses the drive control equipment. 7 Cosixial switches at the' ‘inputs of the parametric ampli- §
The antennas were manufactured by E-Systems fiers. allow. the d band to be selected. Two sets of
Dallas, Texas, and assembled in a speci .f erection || upconve X& hm. switches, and paramelnc ampli-

building at the site. This building is large oughf“’fliz\ fiers“are ded ateach for
| house a complete antenna and has built-in hoists and a plion in two pala; fzati These p are
| rail spur to the main track so that antennas can be d i an d Dewar chamber and cooled

moved onto the array. Since completion of the antenna to 18 K by a-close-cycle helium refrigerator. The sys- .
construction, the building is used for mainfenance. (A1 |()[¥}? Juoise-teniperatures achieved are given in Table 4.
total of 28 antennas has been built so there will be one ¢ upconverters are inherently low-noise devices and
extra to allow a continuous operation of Rmﬂuh S /\pmv}de Qiplox@nlely the same noise temperatures as
maintenance in which each antenna is brought into the the parametric amplifiers do at 6 cm. A more detailed
building every three years. description of the system is given by Weinreb er al

(1977). For solar observations it is possible to insert

VIL. ELECTRONICS attenuators by computer control to reduce the receiver

| The instrumentation for controlling the array and gain to a lower value consistent with the increased
| receiving and processing lhe sugnals is desngned pnm- system temperatures that result from the sun (Archer
| arily for Fourier h This 1980).

requires that signals from the antennas be brought t0a From each antenna, four IF bands (only two until
| common location where the cross-correlation of the 1981), each of maximum bandwidth 50 MHz, are
| signals lrom every pair of antennas within the array is brought to the Control Building near the array center,
| d. The lation data, after appropriate Two of these are selected from each of the two polari-
{ sorting and integration, provide the fringe visibility zation outputs of the front-end amplifiers. These signals
| function from which the sky brightness ls oblamed undergo several frequency conversions, both at the
{ This section is concerned with the el T and in the central electronics system, before

system from the front end input stages at the lnlennas reaching the correlators. The conversions at the anten-

| to the outputs of the correl A simplified sch nas use local oscillator signals which are tunable in
| diagram of the signal paths is shown in Figure 7. discrete steps in such a way that for a given polariza-
i The front ends are designed to provide low noise tion lhe two IF bands can be Iocaled to encompass any
| inputs for the four frequency bands in Table 3. The d f y in the iving band. To preserve;

first-generation design being installed in the construc- (he coherenct: of the signals recelved by different an--

|
|
|
B el



iNo. 2, 1980

eanas, the local oscillator signals must be synchronous
phase. This is achieved by deriving them all from
pelerence signals provided by a master oscillator in the
[Control Building.

In designing the receiving system, the goal has been
t the rms phase error in the correlation data result-
from instrumental causes should be no more than
* per GHz of observing frequency. This rms error
pplies to a time interval of no more than 2 hours
en calibration observations, and with the above
ieriterion atmospheric effects should dominate the accu-
icy achieved. The local oscillators, more than any
her parts of the electronics, affect the phase stability.
Great care has been taken to minimize variations by
abilizing the temperature environment of the electron-

and el ing where p p with

temperature coefficients of phase. Narrow band

d in several areas the need for them has been
tliminated by the use of phase locked oscillators or
nage-rejecting mixers.

ANTENNA VERTEX ROOM

Three precisely controlled phase shifts dr't]appl\lltd\(o 1TV
signals at the antennas. The rﬁi\:sl.‘ j:\ﬁ lcm}ianﬁs 1 7

VERY LARGE ARRAY 161

one at computer controlled rates to compensate for the
rotation of the Earth, which causes the relative path
lengths from the source to the antennas to vary. In
interferometer terminology, the fringes then track the
center of the field of view. The second phase shift
consists of a series of 180° reversals which are used to
implement a phase switching scheme. This eliminates
unwanted outputs which can result from certain forms
of spurious correlation. The switching sequences take
the form of Walsh functions to minimize the range of
switching rates required (Granlund, F and
Clark 1978). The third phase shift corrects for varia-
tions in the electrical path length to the antennas, Local
oscillator ref signals itted to the

are transmitted back to the Control Building so that
phase variations in the round-trip path can be mea-
sured. Based on this round-trip phase measurement, a
correction is applied to the phase of the local oscillator
at the antennas.

Signal ission b the and the
Conl rPl/BuiIding takes place in a buried TE, mode
waveguide that runs down each arm of the array. The
rﬂvﬁ?idf jsjaﬁi\rculnr pipe with an internal diameter

ey — — e e — o
ELECTRONICS ROOM SHIELDED ROOM OF

ICONTROL BUILDING!

s L5 & hon
I L HgonTRoL BuiLOING!
I

| |
| |
| & = el ) |
AND L1 DIGITIZING |
1 BASEBAND ] SAMPLER |
r X [ s n SYSTEM
Low NOISE = Ion Coll r | |
FRONT END ¥ systex- | . 4 i * |
0 Kok AS J
7 AT
ML I 1 KL, 11 |
WAVEGUIDE 1 Lot“L 11 VARIABLE |
SYSTEM | [eseniaton 1 AT |
MONITOR SLAVE | I !
AND LOCAL | 11 |
CONTROL OSCILLATOR I ' | |
MOMITOR SIGNALS
AND 7 From onen |
__________ J EOREEE 11 26 ANTENNAS
| I
| |
uoNtTon . | MULTIPLIERS |
CONTROL COMPUTER T ACCIRCULATORS |
INTERFACE | |

1 L pEn -

T0
ASYNCHRONOUS

ho. 7.—Basic block diagram of the electronic receiving system. One device per antenna is required for all blocks shown except the
er local oscillator, the synchronous computer and the monitor and control interface.
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The interf initially d of two 26 m di-
ameter antennas, and it was later developed as a four-
clement synthesis array (Hogg er al. 1969). The experi-
ence with the interferometer, and in particular with its
extension by radio link to baselines of 11 and 35 km,
confirmed the possibility of synthesizing beams of less
than 1” resolution through the Earth’s atmosphere
(Basart, Miley, and Clark, 1970: Wesseling, Basart, and
Nance, 1974). In 1964 an advisory committee of the
National Academy of Sclences chaired by A. l‘ Whu-
ford and studying the qu of g d
astronomy over the g decade, r ded a

Vol. 4

propnauuns were made and J. H.
pp d Program M The plan
that time to complete the construction at the end of
1980 is currently being followed. A more detailed
account of some of the events outlined above has been
given by Swenson (1978).

Some major milestones of the construction phase of
the VLA Program are as follows. In 1974 April con-
struction of rail track and general facilities at the site
was begun. In the spring and summer of 1975 the §
major relocation of scientific and technical staff from

Lancaster was

blished at

large array as first priority l'or radio y (Na-

Charl ville to New Mexico took place. The first

tional Research Council 1964). By that time, lhe goal
for angular resolution had progressed from 1° at the
21 cm wavelength mentioned by the Pierce

was pleted at the site and accepted by
NRAO in 1975 September. Interferometer fringes were |
first recorded in 1976 February, with the first two

to 10” at a few centimeters wavelength.
The Whitford report resulted in an i ification of

g at 6 cm length over a baseline
of 12 km The hrsl symhesns map of an extended

design effort at NRAO during the years 1965-1967,
funded by the National Science Foundation. The leader
of the study group during these years was G. W.
Swenson, and others involved were E. Blum,
Chow, B. G. Clark, D. S. Heeschen, D\ E)
Horne, H. Hvatum, N. C. WW W QTylcr, C M, .
Wade, and S. Weinreb. This phase of the dcsxgn study '
culminated in publication of Volumes 1 and 2 of the
VLA Proposal document in January 6F1967. At that
time the concept of the array mcludpd'aé antennas, the*
oqulangular Y configuration with arms 21 km long, and
ion of 1” at a length of 11/em {Heeschen
1967) l( was also clearly cslnchd that, Fourier
ynth mode of op d d by Ryley(1962)
was the most approp imc. For a detdiled di i
the principles i d see, for le, S and
Mathur (1968), or Fomalont and anhl (\974)

In 1967 August, a panel under dmchimnldﬁshp\of Il

R. H. Dicke convened to advise the National Sclqlcg\
Foundation on radio astronomy projéets' and/ recont

mended continued study, but not immediate fundmg.
of the VLA. The design study at NRAO was inued

of

eChy

| object, the p y nebula NGC 40, was

made in 1977 May (Balick. Bignell, and Hjellming

1978). By 1978 the array was in use for scheduled
observing by NRAO staff and visiting astronomers for §

aff;oxxmalcly 50% of the time. A description of the

2y in the early stages of construction has been given

by Horsp 1975

L. HRI’ORMA“CE CRITERIA AND MAJOR DESIGN
2 FEATURES

_The principal performance specifications for the

/A RaFiy,\88 they had evolved at the completion of the

\
'feasi ility and design studies, can be summarized as
follows:

1), The angular resolution, which varies linearly with
the observing wavelength, should be as fine as 076 ata
wavelength of 6 cm.
scale of the instrument should be variable o §
qu‘?‘ observation of broad, low-brightness objects as

T welias bright, compact ones.

3) Maps with the specified angular resolution in
both di ions should be achievable over all areas of

but at a reduced level, and in 1969 January Volume 3
of the VLA Proposal was published. This new volume
described technical advances in all aspects of the sys-
tem that had occurred since 1967, the most important
being a reduction in the number of antennas from 36 to
27. A second meeting of the Dicke committee in 1969
June recommended construction of the VLA, along
with a number of other projects, all of which were
given equal priority. Early in 1971 a further committee
of the National Academy of Sciences, chaired by J. L.
Greenstein, ranked the VLA as ﬁrsl priority among all

Is then p g (National Research
Council I972) ln 1971 January Volumc 4 of the VLA
Proposal, d ! blished, and

ted to site was p
later that year the National Science Foundauon re-
quested funding for the array. In 1972 the first ap-

the sky north of declination —20°.

4) No more lhan 8 hours of observations wnh one
fixed fi; of should be req; to
obtain a map.

5) The peak sidelobe levels of the synthesized beam
should not exceed — 16 dB, except at declinations close
to 0° where the loci in the spacial frequency plane
degenerate to straight lines.

6) The beam of the individual antennas, which
defines the area of sky to which the array responds,
should allow a field of view of at least a few square
arcmin. The circularity of the antenna beam contours
should be similar to that commonly achieved with
circular paraboloid antennas.

7) The sensitivity of the instrument in at least one
wavelength band should be sufficient to allow detection
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of point sources of flux density close to 10~* jy? in no
more than 8 hours of observing time.

8) Full polarization ch istics of the i
diation should be 3

9) It should be possible to change between different
wavelength bands within a few seconds, under com-
puter control. It should also be possible to observe
imul ly on two length bands, but not nec-
essarily with full polarization characteristics.

10) The receiving system should be capable of
making spectroscopic observations over a range of
bandwidths and freqi luti in addition to
operating in a continuum mode.

The first five of the above criteria are the main
factors in determining the number of antennas and
their arrangement in the array. The declination range
requires that the array be two dimensional. The mova-
bility of the antennas to vary the scale of the array, as
well as general considerations of power and signal
it

the and the main_d;
processing location, suggest an arrangement H?vn\fd?

the spatial redund. of a sy ical cross and is
about the simplest configuration which meets
quirements. Such general considerations we u
ported by an exhaustive empirical study of eL‘.gra' r
functions of many possibl arrangéments, 3
study further indicated that the angles Betwee the
arms of the Y should be 120°, and that one arm should ™
be at an angle of 5° with the north-south direction. The

maximum length of the arms (21 km)-follows mainly

e Syni

antennas (27) from the sidelobe levels ol

puter program was used to choose the antenna posi-
tions on the Y to optimize the transfer function over
the specified declination range. The final system of
antenna locations, however, is based on a study by Yen
“and Chow (1980). The distance of the nth antenna on
¢ach arm from the center of the Y is proportional to n®,
Yen and Chow showed that for the three-armed array
the performance is broadly optimized over a large
declination range if « has a value of about 1.6. In the
VLA, a=1.716, which is equal to the logarithm to base
2 of the scale factor between adjacent steps in the four

- : of sei
from the resolution requirement and thnum,bewJ iOH :\}b&*gd
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and reconfiguration time. The performance of the
power-law array is not significantly different from that
of Mathur's empirically optimized design.

Each antenna pair provides, at any instant, two
measures of fringe visibility which are complex con-
Jjugates and refer to points symmetrical about the origin
of the spatial frequency plane. The 702 points resulting
from 351 pairs i the i
transfer function of the array, and are concentrated
along six radial lines as a result of the location of the
antennas on three linear arms. The Fourier transform
of this pattern defines the beam for observations of
short duration, sometimes referred to as observations in
the snapshot mode. This beam has six radial sidelobes
with equal angular spacing, the peak sidelobe response
being 27% of the main beam. In the usual mode of

p ion data are lated for several hours, and
as the carth rotates the data loci sweep out 702 ellipti-
cal tracks. Examples of these transfer functions are
shown in Figure 1 for several different declinations.

lution remains essentially constant with
NCITHE Npepomchicion remates o

, but in the north-

the antennas are located on a series_of strajght lines . - jdireqtion thg tesblution deteriorates in the south-
which meet at a central point. A thre 3\‘$m ds 17 ‘:?:‘t ispk 113 1o linati

and at d =30° is about a
factor of. 3 worse. than the ecast-west resolution. At
—AD® Which is ¢lase to thie southern limit of the useful
obsérving capability; it is a factor of 4 worse.

The, si f antennas, 25 m in diameter, is a
w..,.fr},m ﬁaﬁ&&n_sensi(ivil& on one hand and field
of “view and cost on/the other. The sensitivity also
depends upon the chi istics of the el i
ceiving ‘system which are described in § VIL The coi
bination of sensitivity and resoluti hieved provid
ilities which allows a large number
studied at the shorter wavelengths,

re-
m-

sources to

sized beam. A study of the number and locatic Ar 1intitdtion by source confusion is mainly encoun-
antennas was made by Mathur (1969) in whi‘gm-t /\[YIW e by 2

tered at wavelengths of 21 cm and greater with the
more compact configurations,

IV. THE ARRAY SITE

The main requirements of the site are a large, rela-
tively flat, and undeveloped area, at a low latitude to
maximize the sky coverage, and at a high elevation in a
dry climate to minimize atmospheric phase fluctua-
tions. In choosing the site, maps of the United States
south of latitude 40° and west of the Mississippi were
i ively hed. Over 80 locati were initially
considered, but the number of possible sites was rapidly

f i With this ar the sta-
tion for the nth in one confj; i id
with that for the 2nth antenna in the next smaller
configuration. The total number of antenna stations in
the array is thereby reduced from 108 (=4%27) 10 72,
which significantly decreases both construction costs

?) jansky = 10726 W m =2 Hz~!,

duced when details of other activities in the areas
were examined. Finally, three sites were studied in
great detail. The site chosen, which was Jjudged to be
significantly better than any of the others, is in the
plains of San Augustin approximately 80 km west of
Socorro, New Mexico. The nearest major airport is in
_ Albuquerque, from which the site may be reached by
traveling 120 km south on Interstate Highway 25 to

=
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Fio. 1.—Examples of the transfer function of the array for four declinations.
configurations, the lengths of the axes indicated by the central cross being
95 km for the C configuration, and =0.59 km for the D config atio
29* elevation (6*) for 60° declination and above 20° eleva
but the quality of the data is impaired by atmospheric effs

configuration, = 1.
range of the source above
made down to 8° elevation,

°
$=-30

Except for minor details these apply to all four antenns
+21 km for the A configuration, 6.4 km for the B
n. The hour-angle coverage corresponds to the ful
tion for the other three cases. Observations can b
ects. In the usual terminology the abscissa in these
din h

diagrams is the u-axis and the ordinate the v-axis, the

Socorro, 80 km west on US Highway 60, and 7 km
south on New Mexico Highway 78. Features in the
vicinity of the site are shown in Figure 2.

The geodetic coordinates of the center of the ar-
ray are: latitude, 34°04'43.497" north; longitude,
107°37°03.819" west.-The elevation of the center point

u and o being

is 2,124 m above sea level, and height variations along
the arms lie within 32 m. The area has an average
annual rainfall of 27 c¢m, and temperature extremes
throughout the year are typically ~23 to +35°C. The
vegetation is rather sparse and characteristic of the
Upper Sonoran desert region. The only other major
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TABLE |
DISTANCES IN METERS OF ANTENNA STATIONS FROM THE ARRAY Center*

Vol. 4

Values given here are correct 10 a few pagialy QIAEEI/LEGN \é6thern extension of the north arm,

N3, N4, and N24 have been slightly modified from power-law values.

foundations and rail track near the center of the array
is shown in Figure 4.

Each transporter has four six-wheeled trucks, two of
which run on each track. The wheels can be raised and
lowered hydraulically i of 15 cm and this
action enables the vehicle to lift an antenna off the
foundation piers. The trucks can also be rotated through
90° with respect to the main body of the transporter,
and this feature, together with the ability to raise and
lower the wheels, enables a transporter to move be-
tween the main track and the foundation spurs. Diesel
engines on the ters provide hydraulic power to
drive the vehicles and electric power to enable critical
parts of the receiving system, such as the cryogenic
refrigerators, 1o be kept running during an antenna
move. A transporter weighs 73,000 kg (80 tons) and an
antenna weighs 193,00 kg (213 tons). ’l'_h_ud_megiqu a

and the distances of N}

a transporter carrying an antenna. The estimated ti
required for a change of configuration is 1.5 to 5 day
depending on the igurati involved. At any ti
during such a change most of the antennas Wi
remain available for astronomical obscrvations. Wi
the array is in full operation it is expected that it will
cycled through each of the four configurations in
period of about 15 months.

V1. THE ANTENNAS

The are altazimuth
_steerable. The principal structural features are shown
Figure 6 and mechanical performance parameters
given in Table 2.

The main reflectors are 25 m in diameter, and
modified paraboloids shaped to maximize the
ciency in the Cassegrain mode (Williams 1965).

transporter is 8 km h~! when carrying an _an—d
16 km h~' when unloaded. Figure 5 (PLATE 1) shows

lengths longer than 23 cm the profile is suffi
close to parabolic that a prime-focus feed can be
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V. ANTENNA STATIONS, RAIL TRACK, AND
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Fi6. 2.—Geographical features in the vicinity of -the VLA Site. The 2500 ai ‘elevafion contour is shown, and north is toward the top.

llectior
z(irr[n[ ﬁ';'vé[bccr]\ reduced by a factor of approximately

A.9.cahd pesitions of N2, N3, N4, and N24 have been

modified from the power-law values to accommodate
the rail track, US Highway 60, and other features of the
site. On the east arm the end station, E72, has been

ARt

e configuration scheme described in § I1I are given in
Table 1 in terms of their distances from the center of
the array. Two desi i h for the
tions have come into use. In the first, the stations are
designated by A, B, C, or D for the configurations, D
being the most compact; N, E, or W for the arms; and
| 10 9 for n, the number of the antenna in a particular
configurati ing d along the arm. In the
second N, E, or W designates the arm followed by a
number equal to Bn where B is 8, 4, 2, or | for
configurations A, B, C, or D, respectively. The true
azimuths of the arms from the point of intersection are
as follows: north (N), 354°59'42"; southeast (E),
114°59°42"; and southwest (W) 236°00'03”. Stations
W1 and EI are on a short southern extension of the
north arm to avoid shadowing in the most compact
fi i Di: of all i on the north

P normal to the line of the arm by approxi-
mately 140 m towards the north and east to avoid
bridging a canyon.

At cach station three concrete piers form a founda-
tion on which an antenna can be mounted. The base of
an antenna is triangular with sides 15 m long, and the
piers support the three corners at a height of 1.94 m
above the rail track. The antennas can be moved be-
tween foundati by two specially designed trans-
porter vehicles. The transporters run on a double rail
track that extends the full length of each arm. The
double track consists of two standard gauge (1.435m, 4
foot 85 inch) tracks spaced 5.486 m (18 feet) apart. The
center of the two tracks on each arm is displaced 30.48
m (100 feet) from the center line through the founda-
tions, and a spur section of the same type of track runs
from each foundation to the main track, which it
intersects at right angles. The arrangement of the
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in the Control Building.

surface-accuracy specification is 0.07 cm rms,
includes the accuracy of the panels, the panel
and an allowance for gravity, wind, and ther-
i distortions of the structure. Optical surveying of
surfaces during acceptance tests shows that the
furacy achieved is better than this; it is typically 0.05

Cassegrain subreflector is a modified hyper-
d, designed so that the Cassegrain focus is 0.97 m
the axis of the main reflector and in a plane 1.68
front of the vertex. When the subreflector is
bout the axis of the main reflector, the focal
moves around a circle of 0.97 m radius. The feeds

b

OCD HIGHWSY 60

T0 RM786

0. 4.—Rail track, antenna stations, bu.ldm;n yaq :qd; uu cwcr cuhc pE- The central clectronics and the computers are

bands in Table 3. Each of these receiving bands con-
tains one of the bands assigned to radio astronomy by
international agreement. The 18-21 cm feed is a cor-
rugated horn illuminating a hybrid lens of dielectric
and waveguide elements. The 6 cm feed is a corrugated
horn with a dielectric lens. The 2 and 1.3 cm feeds are
multimode homns. A description of the feeds, which
includes a preliminary design for the 18-21 ¢cm band, is
given by Weinreb er al. (1977a). A description of the
final 18-21 cm feed is given by Gustincic and Napier
(1977). The feeds can be seen in Figures 3 and 6; the
circular structure near the vertex in Figure 3 is the lens
of the 18-21 cm feed, and the other three feeds are

[placed on this circle and chang freq

j can be made by rotating the subreflector. The
ector motion is under computer control and also
des an axial adjustment for focusing.

¢ receiving system being installed during construc-
udes feeds for operation in the four frequency

losed within the r lar structure. The antenna
aperture efficiencies with these feeds are given in Table
4. The shaped-reflector design produces almost uni-
form illumination in the aperture of the main reflector.
This, combined with the blockage resulting from the
subreflector and feeds, gives rise to a high first sidelobe

S




: TABLE2
MECHANICAL PARAMETERS OF THE ANTENNAS

Parameters Values
Main reflector dIaAmeter. .. .ouvvereerrssrraasasisnnrsnses 25m (82 ft)
Total geometric aperture .. 491 m?
Focal length of main reflector. . 9m
A width of 1.83m (6 1)
Angle subtended by subreflector at feeds 18°
Effective Cassegrain magnification . 8.8
Efficiency factor resulting from blockage by feeds,

subreflector and support legs. 0.85

Surface accuracy for panels. .
Surface accuracy for panel setting
Surface accuracy for gravity, wind, thermal
Total surface accuracy ... .

<0.38 mm rms
<0.46 mm rms
<0.36 mm rms
<0.70 mm rms

effects.

Nonrepeatable pointing errors® (for win 1
temperature differences of structure < 28°C) . cccnncinnns < 15" (azimuth and
elevation combined)
Slew rate, azimuth . .. 40°min~'
Slew rate, elevation. 20° min~"

Servo-controlled 3.7 kW
motors, 2 per axis
o

Minimum elevation. . 8

Maximum elevation . 125°

Minimum zenith angle for tracking 0.5°

Azimuth limits relati \oTxu{u' i +270°

Total weight of ....J.l FRON! 193,000 kg (~213 tons)
Resonant {reque mqltl e R 4 Hz

Resonant lmue:g\: ;lu.- N AN23Hz

Wind speed limits

Precision operation . 435
Normal operation .
Survival at st i

load 98 kg il

<67 ms™" (15 mph)
<20ms~" (45 mph)

<50ms™' (110 mph)

*Pointing eﬂn as * can oec{n} L ]nlﬂ(e‘rvz direct solar heating of the

1
antenna structure. Eﬂo‘%w;w reduce this effest.

\ % 27
TABLE 3 v
i A e R
Public /ridiosonbny & Atomic and Molecular Lines

VLA Band Wavelength Allocation Within VLA Band®

1340-1730 MHz (LY ..... 18-21 cm 14001427 MHz CH,CHCN, vinyl cyanide, 1372MHz;
H, neutral hydrogen, 1420.4 MHz;
NH,CHO, formamide, 15381541 MHz;
HCOOCH,, methyl formate, 1610 MHz;
OH, hydroxyl radical, 1612,

1665, 1667, 1720 MHz;

HCOOH, formic acid, 1639 MHz

4500~ 5000 MHz (C) ... . 6cm 4990-5000 MHz H,C0, formaldehyde, 4.592-4.593,

4829 GHz;
NH,CHO formamide, 4.617-4,620 GHz;
OH, hydroxyl radical, 4.660-4.766 GHz;
HCOOH, formic acid, 4.916 GHz
2em 15.35-15.40 GHz H,CO, formaldehyde, 14.488 GHz;
HCyN, cyanooctatetrayne, 14.526 GHz;
. HC,N, cyanohexatriyne, 14.664 GHz
220-240GHz(K)....... 13cm 23.6-24.0 GHz H,0, water, 22.235 GHz;
NH,, ammonia, 22.653-23.872 GHz;
HC;N, cyanohexatriyene 23.688 GHz;
OH, hydroxyl radical, 23.818,
23827 GHz;
HC,N, cyanobutadiyne, 23.964 GHz

14.4-154 GHz (U)..

*Other bands allocated to radio astronomy on a secondary basis, or with footnote protection, also occur within the VLA bands.
bFrom Lovas, Snyder, and Johnson 1979.
<Band designation letter used in the VLA.
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the other three feeds.

| of =15 dB. The uniformly illuminated aperture
produces a slightly narrower beamwidth than
1

Coupler Manhole

Buried 60mm Waveguide

F10. 6.—Principal structural features of an antenna. The lower feed is for the 18-21 cm band and the rectangular structure above it

beam separation is perpendicular to the plane contain-
ing the axis of the main reflector and the feed. The
instr | linear polarization for a correlated an-

be obtained with a boloid. The
-power beamwidth in arcmin is closely equal to
times the observing wavelength in centimeters.

Elch feed provides outputs for two polanulxons
can be either h

or or
. Changing between these two modes involves
nging the polarizer manually. Circular polarization

tenna-pair has a four-lobed structure which, for the
18-21 cm, 6 cm, and 2 cm observing bands, has been
measured to be 2% on-axis and 4% at the half-power
level of the main beam.

A system for simultaneous operation in the 6 cm and
2 cm wnvelcnglh bands has been designed using a
freq d over the 2 cm

commonly used. With the offset feed 8
two circularly polarized beams are separated by

feed wh|ch transmits 2 cm radiation but reflects 6 cm
diation to an ellipsoidal reflector which directs it to

+0.005 beamwidths, if no special p ion is
for this effect (Napier and Gustincic 1977). The

the 6 cm feed. This arrangement increases the system
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sculpture today is ready for a spaceward breakthrough - reaching extreme

abstraction, immense physical dimensions, light velocities, and nearly eternal

duration —

Now is the time for sculpture to extend in two dynamic environments - the

Solar System - and the Milky Way -

towards the inter galactic vastness —

Fouryearshavepassed since the launch of "Super Cathedral I" from the
northern hemisphere - vertically to the plane of the Milky Way -

Now four light-years from earth, it cruises the intergalactic infinity — y —
We now propose:

The launching of "Super Cathedral II" on April 16, the year 2000, by numerous
Laser Ranging Stations, and vertically positioned Radio-Telescopes;

The execution of Robotic Sculpture on Mars by the future Mars-Rover
spaoaaaﬁ.unwpomtadmtomSamprdleaionMissionsd\eduledforv\e
year 2000

The launching vertically to thé plarié of thé MilkyWay, of "Super Cathedral lIl"
WWNMMWWWMMJMWW" on

the year 2019.

The launching of "Super Caf netm\mgnmrsmonme
same axis beyond the Sun - 20@%

All events will have extens W\RTL/\B
Branel.mcremedln1924m of marble stone, highly polished. |

stood a long time in front of it, in Mus’e d'Art Modern, Parnis; 1978. There,
then, | grasped the power of the laconic, oflacomsmmumlptum Few hours
later | visited his recon: . There | saw the
first three links - from n'.Plaster made, 1
m. each. | saw his 30 m. c&ubmwalu)\ﬁgkpm 1937-8, only in photos.
Vertical Laconic -

On March 1956, he was approached by Chicago citizen committee to erect
400 m. tall Stainless-Steel 'Endless Column', to stand on the shore of Lake
Michigan. He stated: "....if realized, it will be one of the wonders of the world..."
(‘Brancusi / Eric Shane, Abbevill Press, 1989, p. 199)

Laconism is one of the Power-Poles of the Human-creation-field - But
Brancusi was wrong: There was no genesis - no beginning of these clusters of
universes -

We have to break-through beyond these human mythic-historic intuition —
Meaningful sculpture is a generator of consciousness creative storms - -
Meaningful architecture is the same - - toward a depth insight of what we are -

What is MAN - - What is the meaning of our existence - -
Homo-Erectus-SamshapoddunngtlnlastSJ millenniums of his
existence here, vertical obelisks, pyramids, totems, cathedrals - toward infinity




Beyond the Christian Meaning of their medieval epoch, | am thrilled by the
monumental dark vertical interiors of cathedrals - - of cathedrality - -as a
launch dark verticality towards the infinite - -

The tallest stone cathedral that was built on the surface of this planet, was the

161 m., Uim one - - Homo-Erectus is Homo-Cathedrallicus - -

in every deep-conscious man there is a cathedrallic dimension - -

The Empire State Building, New-Yock is 448 m. tall - - The Twin-Towers,

there, are ......... tall - - The Ni of are m. tall.

This is an Earth-bounded architecture - - Now comes the time for Energy-

Architecture - -

On 22 June 1989, from a Laser Ranging Station of Bar-Giora, ISRAEL - an
obelisk, 1 billion km. tall - was launched, vertically to the plane of the

Milky Way (55 minutes, 33 seconds long) - -

On 27 April 1992, energy Super-Cathedral |, 1 billion km. tall - light hour - was

launched vertically to the plane of the Milky-Way, from 7 Laser Ranging

Stations on the Northern Hemisphere - light speed - -

Super Cathedral Il from 30 Laser Rénging|Statiptis! i planned for mid-April
2000, and Ill, Iv for

e e e R ) 3r DR Jaet nsons -
lau_nchedbymeEnemyArdf beyondlt--toﬂ\eyastrandommﬁnnyof

If Sy -Cathedrsllmsuhonkm tall - onehghlhour-dheMetaCaﬂwdrats

ety .~ rosig Vet 1 od e el custr o

--wmmmwmc -Art Archive

Ezra Orion

Midrashat Sde-
Boker

Negev Desert,
ISRAEL

November

1993
INTER-GALACTIC SCULPTURE
- A documentary Film -

A film description of an extreme Sculptural Process, that develops here about
30 years -> from architectural Sculpture -> to Desert Sculpture, related to the
Nomands Archaeology -> to a Geo-Sculpture, related to the global Tectonics
by a sculpture in the Himalaya -> to Astro-Sculpture in the Solar System, on



the Moon and Mars -> to Inter-Galactic Sculpture by launching laser energy
Super-Cathedrals vertically to the plane of the Milky Way.

The Target Audience: all the Museums of Modern Art, all the Fine Arts

Faculties, the international Arts Community.

Toward the April 2000 AD launch of Super-Cathedral Il -> to produoe ag0
__Minutes film that will vitalize this Geo-Sculptural process: ° ~—

“Desert Sculpture: :

A one-man climbing to sun-rise, or sun-set, to the Hod-Akev peak near Sde-

Boker Campus. A dialogue.

Models for desert 'Sculpture Field' including the interior of The Abstract

Cathedral, in the personal studio in Sde-Boker.

A one-man walk in Ein-Avdat cathedralic canyon. A dialogue.

A description of the dialogue with Henry Moore on my 'Sculpture Field' at his

studio, July 5, 1969 (see later).

A group walk along the stone line desert work (1 km.) near Sde-Boker.

A group climb to sun-rise to the desert work on Ardon table-mountain, at the

cliff edge of the Ramon Crater.

AR T ST,
A stone stai laka Sinai (Egypt), an

forrecoml(m-] 1N nwp]Q; IX

The 20 m. tall white twin-obelisk at

The 25 m. Tall steel obelisk steel slippers, from the Turkish-
German 1908 line here, on —Sea sobaervabt:ﬂpoum

A Northward Flash-| ;

The 18 m. tall ‘Stai of J /\ﬁTL/\ erview with Teddy Kollek.
An 25 tons massive anchor m:bemTal-NoﬂaybaseSouthem
Israel.

14 m. tall concrete, SDaysWar 1967, monumentmthaGolan Hights.
Monumental 'Horse-Shae"in TetAviv;  play;ground; o)

Tectonic Sculpture Public Art Archive

Towards the 'Syrian-African Rift' Earth work, with an heavy bulldozer in Tel-
Hai, Northern Galilee.

A reconstruction expedition to Annapurna Base-Camp, central Himalaya,
Nepal, October, 1994.

High-Altitude Brain-Storming on various aspects of INFINITY of 15
philosophers and Art Historians in Annapurna Base-Camp - synchronically;
including Maurice Herzog - Annapumna | conqueror, June 3rd, 1950.

Sculpture in the Solar System:

A filmed interview with Carl Sagan (President of the Planetary Society) and
John Lomberg, the Project Director of the CD-ROM for MARS 1994 ->
including a photo of my stone line here, proposed to be erected there by 2000
AD MarsRover of NASA.

Filming of desert exercises of the MarsRover in U.S. desert toward that
mission.

Inter-Galactic Sculpture:



Filming a night launch of laser beam from NASA observation station in Bar-
Giora, near Jerusalem + interview with Philip Leider, founder-editor of 'Art
Forum', N.Y. on the spot.

Improving the video cassette of the Super Cathedral |, April 27, 1992.
Filming the 27 Vary Large Array, radio-antennas, Socoro, New-Mexico, U.S.,
vertically positioned - as part of Super Cathedral Il launch.
Filming Mount Palomer Observatory, U.S., as part of
Filming Arecibo Observatory, Poerto Rico, as partof ..........

Producing a video animation of the proposed Super-Cathedral Il, IlI, IV -
2000-2020 AD

This - is - total - Sculpture - -

Ezra Orion
Geo-Astro-Sculpture
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entities, cruising at lightspeed the i lacti - the beam lost of its

power while breaking gh the p , cruising out of the Solar System in 5

hours, passed the 'Voyager 2' spacecraft (launched 29.7.1977) - on to the cosmic
infinity - -

B. The third launch, on April 27" 1992, within the Internatioanl Space Year activities,
sent a billion km. tall SUPER-CATHEDRAL - roofless, lightspeed, vertically to the
gravity plain of the Milky Way. The ‘Cathedral' was I hed, cy ically, by the
European Wegener Satellite Laser Ranging stations:

Bar-Giora, Israel; Helwan, Egypt; Simeiz, Russia; Zvenigorod, Russia; Graz, Austria;

, G y; P Germany.
A Super-Shaft parallel energy beams - vertically to the plain of the Milky Way -
anIntergalactic Architec¢ture téward!ifié infinity/of universes - -

It is now light-yeat from| here |71-) 111]7) ¢ ‘:1‘.77[‘(

C. Toward the end of this mbmed wnh the lanqu of the not yet developed
MarsRover on Mars for t Ilecnon propose to incorporate
into its working program, aft successlul take- o" Qf the Mother Space Craft

back to Earth, carrying his harvest with her y desen geom 'Ic stone lines, right-angled

to the cliff-edge of the abyssmall Valles Marinens ;
Ezra Orion Collection

D. On April of the year 2000/ izl biid of this milllehléh fon the clearest possible
night - - we propose to launch from all the future Laser Ranging Network Stations -
SUPER-CATHEDRAL 2 - vertically to the plain of the Milky Way - -

Some time during the first or the second decades of the 21" century, the international
scientific community will install research, bases on the Earth’s moon and Mars. These will
probably include future types of Laser Ranging Stations.

Ones in two years - Earth - Moon - Mars are posted on one architectonical axis. On one of
these hours we prop to launch hronically from them SUPER-CATHEDRAL 3 -

Y

vertically to the plain of the Milky Way - -



Introduction

The McDonald Laser Ranging Station (MLRS) is a dedicated laser ranging station capable of measuring
round trip light travel times to a constellation of artificial earth satellites and lunar retro-reflectors to a
precision of about 1 centimeter and time of laser firing to about 35 picoseconds. Data from this station
as well as 30-40 similar satellite-capable systems and one other regularly contributing lunar-capable
system around the world are used for a variety of scientific pursuits including study of the carth’s
gravitational field, plate tectonics, earth’s orientation in space, high precision time transfer, relativity,
lunar and solar system dynamics, and providing high precision orbits for GPS and ocean top mapping
missions.

@ MLRS History
@ Facilities
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McDonald Laser Ranging Station

University of Texas McDonald Observatory

Near Ft. Davis, Texas
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... wecause acne lesions be-
Rill US most topical is de-
signed to loosen and dissolve the plugs in the
blocked follicl egular lication of treti-
noin (retinic acid, a derivative of Vitamin A) in
the form of a cream, liquid, or gel over a period of
a few months often helps dissolve most of the
plugs. Benzoyl peroxide gels help both to dis-
solve comedones and to kill skin bacteria. Sali-
cylic acid creams and gels and sulfur creams also
may tend todissolve comedones. Othertopical lo-
tions are designed to reduce the numbers of bac-
(eria—sgeciﬁcally Proprionobacterium acnes—
in the follicles. These lotions usually contain an

ibiotic such as li

Internal Medications. Two basic forms of inter-
nal medication generally are of great help in
treating inflamed blemishes and cysts in acne.
Antibiotic pills have been used for this purpose
for several years. These antibiotics also reduce
the bacteria present in the follicles. It may be

y to i the for months
or years, but with careful monitoring by a physi-
cian antibiotics have few side effects and are
remarkably safe.

A retinoid drug taken by mouth—13-cis-reti-
noic acid—has a profound effect on severe cystic
acne and is now widely used for this devastating
disease. The therapeutic effects of this drug—
unlike those of antibiotics—continue long after it
is di inued may be re-

is us

quired for only four to five months.
Vitamins and trace-metal supplements such

as zinc have not been found useful in acne

treatment. = :
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0, an Indian pueblo (villdge) i
New Mexico, 3%12155 ‘milej(ﬁ
uerque, sty

t wns‘e!umshed?b;ﬂ )AD.,

;n gd‘ 0 continuously occupied yil-
age .in the. Unit tates, . o

"1 The: puublois-sllua(eﬁ‘opu_ sided Sand-

s'slme'mm 357 feet (108 meters © called

ock, The Aco ulatiop in the mid-

t ocea
sions, e Rock.
Most
Acomita 's i t]

. Indian Reservation (245,672 acres, or 99,4
h ) or work elsewh n the Southwest

‘Ancestors of the Acomas probably inhabited
the region_before the 1st century A.n. Their leg-
ends, like those of many Sonlﬁlwest Indians, tell
of a migration from the north. These may refer
to peoples who arrived about 1300 A.p. Docv:
mentary history begins in 1540 with the visit 0‘
Hernando de Alvarado of the Coronado expedis
tion. In 1599, Vicente de Zaldivar_destroyed
much of the pueblo. Father Juan Ramirez may
have built the first church here in 1629. Acom3
took part in the Pueblo Rebellion of 1680, but the
Spanish regained control in 1692.

Keresan is the native Acoma language, but
almost everyone speaks English or Spanish. >
cial organization is based on clan affiliation with

ilineal descent. Kinship partly control¢

few Acoma ple rclpag ‘1”‘
al
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Sculpture in the Solar System: SV
From Geologically Based Earthworksx .

to Astro-Sculpture S 17

Ezra Orion

Abstract—The author comceives of the geologic structures in the Negey desert in southern Israel and the
Sinai desert as Taunching pads’ for the mind. This comcept first evolved from his interpreting global plate
tectonics as sculpture and then motivated him to produce a stone staircase in the Annapurna basin of the
central Himalayas. The process has culminated in a project proposal to the U.S. National Aeronautics and
Space Administration for the execution of sculptural works by the future Mars Rovers as a first step towards
sculpture on other planets in the solar system.

1. DESERT-TECTONIC SCULPTURE
I am an environmental-desert sculptor.
For 18 years I have lived in a desert
campus in the rocky silences of the Negev
desert in Southern Isracl. Most of the
works I have done in these years are in
this region or in Northern Sinai. My
desert sculpture is an attempt to cm"ﬁ
laconic presences using stones carried by 1
crosion. The decisive factors 1 use in
creating these geometrical entities are the
geographical location, the characteristics
of this location and the rise of the axis of
the artwork toward the tectonic ascents.
By experiencing the desert’s blurred
life-edge line—the diminishing, thin, soft
film of living textures on the silent rocky
substances—and the rocky, barren ter-,
rains shaped by tectonic and erosional
forces, one slowly comes to grasp the
immensity of geologic time and scale. In
the last ten thousand years, human
ious and mini has
joined the shaping geological processes.
A sculptor creates small intentional
environments during his or her fleeting
existence and transmits messages to the
contemporaneous civilization. The micro-
sculptor uses the small-scale force at his
or her disposal to shape small-scale
environments and thus for a short time
icil in these ion p
A mile from where I live on the fluvial
plateau of Sde Tzin the cracked loessic
crust with low scattered bushes slowly
rises toward a cliff which drops sharply.
Far beyond rises another set of cliffs, the
Avdat heights. Here I shaped a group of
six local limestone lines to create The Tzin
Plateau (Fig. 1). The 800-meter axis (the
longest of the work) crosses the plateau
toward the Hod Akev peak. This artwork

Ezra Orion (sculptor), Midrashat Sde Boker, 84990,
Israel

Fig. 1. The Ttzin Plateau, local limestone, 800 X 400 X 0.5 m, since

Received 13 September 1982 1978, (Photo: A Haly

© 1985 S:SY
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is conceived as an ongoing process and |
continue to modify it

Mount Arif-en-naka in northern Sinai,
a steep tectonic hump, rises sharply from
a vast flat hamada of the Kuraya basin.
Its last uplift occurred five million years
ago. My work Toward Arif-en-Naka (Fig.
2) is located at the southern foot of this
ascent. The axis of this ‘staircase’, again
of local limestone, is directed toward the
summit. When I reworked the staircase a
year after first constructing it, I combined
its low flat end with a few low horizontal
terraces of unknown semi-nomads.

The most powerful feature across the
Negev is the Syrian-African Rift system,
which is a transform fault extending from
Lake Victoria to Turkey [1]. This system
is the result of the northward push of the
land mass of East Africa and the Arab
peninsula along Central Africa, Sudan,
Sinai, Israel and Lebanon. The 6000-km
strike-slip-fault system has formed
rhomb-shaped grabens and depressions
causing the geomorphological features of
lakes, ridges and gulfs. This sculptural
process has continued for 40 million
years.

In the region of the Syrian-African R'n’r] 1
I chose to create a work in a narrow gully
near Tel-Hai, northern Galilee, which
slopes toward the huge opening of the
Rift valley trough. My earthwork Toward
the Rift (Fig. 3), created using a heavy
bulldozer, consisted of a cleared, widen-
ing runway with a group of local
limestones erected midway and a ‘heel-
stone' 3.5 meters high at its end. The axis,
an carth channel, crosses the work"
riftward, For three winters [ observed the
results of the floods running through the
work and modified it slowly, in relation
to the weathering process. In 1983, as part
of an international art meeting at Tel-
Hai, I pushed out the central rocks and,
working again with a bulldozer, deepened
the trench toward the heel-stone.

II. FORMS OF GEO-SCULPTURE

While along the mid-oceanic ridges
molten substances are up-welling, cool-
ing and creating a new, young, basaltic
crust, along other pressure fronts conti-
nents of rocky crust are subducting back
to the hot interior, to well up again
through the mid-oceanic ridges. Above
the subduction fronts, the lines of
carthquakes and volcanic activities, rise
the major crustal ridges of this planet [2].

The strongest tectonic pulses have
occurred over the last 40 million years,
starting near the end of the Eocene
period. These have lifted the Rocky
Mountains, the Andes, the Atlas chain,

158

the Alps, the Tauros and the 3000-km
Himalayas and at the same time created
the Syrian-African Rift. The most recent
of these upward pulses, in the last half
million years, raised the Himalayas an
additional 3000 meters, to their present
altitude. These icy deserts are still rising
toward the abysmal vastness. | view these
as natural ‘tectonic sculpture’,

There is no definite evidence yet of
active plate tectonics on other planets
today. On the smaller planets, which
cooled faster, the rocky crust is thick and
the molten interior is too weak to activate
plate tectonics. But on the Martian
surface the 4000-km rift system of Vales
Marineris was created by huge regional
uplifts and expansive tensions in the
rocky crust. I view this also as tectonic
sculpture.

Volcanoes, lava flows and basalt basins
are known to exist on the Moon, Earth,
Mercury, Venus, Mars and Jupiter’s lo.
The Nix Olimpica Volcano on Mars is
three times higher than the Himalayas,

the highest in the solar system. I view
these as ‘volcanic sculpture’.

Vast deserts on Mars are covered by
shifting dunes. The best known among
them is the North Polar sand sea, Storms
of 500 km/hr are scourging these arctic
landscapes, carving and sandblasting
clifflike reliefs. I view these as *Acolian
sculpture’.

All the planets in the solar system are
bombarded by meteorites. This process
covers these surfaces with millions of
craters, some hundreds of kilometers in
diameter, some thousands of meters from
rim to bottom. I view this cratering as
“meteoric sculpture’.

III. SCULPTURE AS GENERATOR

A work of human sculpture is a
generator, an entity that initiates associa-
tive processes, far beyond itself in time
and space. One creates a generator, which
is then confronted with a sensitive
other—the viewer. This encounter de-
pends upon a common infrastructure—

Fig. 2. Toward Arif-en-Naka, local limestone, 30 % § X 0.8 m, 1981-1982. (Photo: Avraham Hai.)

Orion, Sculpture in the Solar System




motional, cultural—bx
the creating individual and the receiving
other. In the latter, a host of keyed-up,
divergent, multi-level associations wait to
be triggered by the sculpture. Events of
the imagination fan out in a delta of
associations.

In October 1981, I trekked witha small
expedition to the Annapurna base-camp
in the central Himalayas. This basin, 35 X
15km, the bottom of which is 4000
meters above sea level, is ringed by seven
summits of 7000-8000 meters. This icy,
rocky area, the expression of the sub-
continent India goring against the massif
of Asia, is the most powerful ‘tectonic
sculpture’ on this planet's crust. Toward
Annapurna I (Fig. 4) was done with local
stones (schist) and carved slabs. It is
axised toward the Annapurna I summit,
8091 meters, and is intended to act as a
generator, a launching pad for the mind
which is accelerated by the huge, rocky,
icy take-off toward the astronomical
distances.

In October 1983, my assistants and I
climbed a second time to the artpiece to
rework it and found it covered with fresh
snow. I rebuilt it with some modificatiors

aimed at simplifying it and combining it
more with the boulder/rock on which it is
resting

IV. ASTRO-SCULPTURE: MARS

These activities and ideas discussed
above brought me to consider relating
creatively to tectonic sculpture on other
planets, In August 1982 I proposed to the
U.S. National Acronautics and Space
Administration (NASA) the reactivation
of one of the Viking Lander's sampling

arms to perform a sculptural act on Mars:
putting one stone vertically on top of
another stone within the Lander's
sampling fields

In order to use the Lander's arm it is
necessary to involve NASA's deep space
facility network. An estimated 200
individual radio commands would be
needed to perform the placement of one

Fig. 4. Toward Amnapurna I, local schist, 32 x 5.7 X 0.8 m, 1981-1983. (Photo: Avraham Hai.)

Orion, Sculpture in the Solar System
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carefully chosen stone (basalt) on top of
another carefully chosen stone. Radio
signals travel from Earth to Mars and
back in about 40 minutes; the Remote Act
would take about a day. This act would
extend the radius of human sculpture by
90 million km.

NASA is developing mobile Landers,
Mars Rovers, for future missions on
Mars. The possibility of using a Mars
Rover for a robotic sculptural act entices
me as an environmental sculptor in a
three-fold manner: (1) The ability to
survey systematically the surface of this
distant desert combined with the data
already received from the various Mars
orbiters would enable the sculptor, as on
carth, to select sites for works. (2) The
ability to lift, carry and handle stones
would enable the Mars Rover to execute
sculptural works akin to those I created
on the Tzin plateau (Fig. 1), thus creating
a new kind of human extension. (3) The
ability to maintain a long-lasting contact
with the Mars Rover would enable the
sculptor to develop a dnlo‘ue between
the artworks and their environments—they

Vales Marineris, in the equatorial region
of Mars, stretches 4000 km cast to west
and contains chasms 4000-9000 meters
deep [3]. This huge cliff labyrinth of
tectonic  sculpture was created by
contraction of the Martian crust billions
of years ago. In the event my project is
undertaken, 1 would instruct the first
available Mars Rover to survey the cliff
edge of the flat plateaus running toward
these chasms, locate sites and execute
stone runways toward the cosmic
vastness. This will be astro-sculpture. The
process could first be modeled and
simulated in the southwestern deserts of
the US.A.

It will be possible in the near future to
activate radio-controlled devices to
perform sculptural works in the solar
system—on the desert surfaces of the
Moon, Mars and Venus. The materials
for these remote acts could be stones,
gravel or dust. Tectonic, erosional,
Acolic, vulcanic and meteoric sculpture
extend far into the solar system.

MK X1V 701X
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GLOSSARY

grabes—a steeply sloping cliff along a
strike-slip-fault.

hamada—a chalky plane covered with flint
a fino-grained,

ish-brown, tl‘mldy fertile  loam
ited by the wind (loess).
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From Tectonic Sculpture Via
Sculpture in the Solar System
to Intergalactic Sculpture

Ezra Orion*

Abstract - The author conceives of the geologic structure in the Negev desert, in Southern
Israel, and Sinai desert as ‘launching pads' for the mind. This concept first evolved from his
interpreting global plate tectonics as sculpture and then motivated him to erect a stone

staircase in the Annapurna basin of the central Himalay The p has culmi d in
a project to the U.S. Nati A ics and Spaoe A for the ion of
sculptural works by the Mars ROVT ﬁa\( u nf{ﬁ %culpture on other planets in
the solar system. e AR
MY ANINA NUNX P1IIX
The author the of porary sculp Reports on a lazer beam

launch, a billion km. long, which he ﬁﬁ?mcany 10 the plane of Ihe Milky Way,
22.6.1989; Reflects on the subste! mﬁé’ energy and void infinity; and propose two

and cancépt tAn Interbalactic Sculpture”.

more powerful launches. He t

1. DESERT-TECTONIC SCULPTURE

1 am an envi coar e 8 1907 e g oo s
in the rocky silence of the Negev deggﬁ Sﬂ)&\eﬂ Il?aAT g?ﬂ\?élhs works | have done in these

years are in this region or in Northern Sinai. My desert sculpture is an attempt to create laconic
presences, using stones carried by erosion. The decisive factors used in creating these geometrical
entities are the geographical location, the istics of the site, and the rise of the axis of the

artwork toward the tectonic ascents.
By experiencing the desert's blurred life-edge line - the diminishing, thin, soft film of living

textures on the silent rocky substances - and the rocky, barren terrains shaped by tectonic and
erosional forces, one slowly comes to grasp the immensity of geologic time and scale. In the last ten
thousand years, human 'scul s i and mini; has joined these shaping geological

p! A small i ional i during his or her ephemeral

* Abstract of this text was published in LEONADO, Volume 24, Number 4, 1991.



i and i i to the P ivili The micro-
sculptor, with the small scale force at his or her disp shapes Il |
and thus for a short time participates in the global formation processes.

A mile from where | live, on the fluvial plateau of Sde Tzin, the cracked loessic crust with
low scattered bushes, slowly rises toward a cliff which drops sharply. Far beyond rises another
set of cliffs, the Avdat heights. Here | shaped a group of six local limestone lines -

The Tzin Plateau. The 800 m. axis (the length of the work) crosses the plateau toward the
Hod Akev peak. This atwork is ived as an p and | i to modify it
(from 1980 onward).

Mount Arif-en-Naka in Northern Sinai, a steep tectonic hump, rises sharply from a vast

flat hamada of the Curaya basin. Its last uplift occurred five million years ago, during the

geological age Pliocen. My work 'oTﬂﬁ] ‘é'k(ﬂ? ﬂuﬁrd 9\91) is located at the southern foot

of this ascent. The axis of this el g5iones ]1 toward the summit.
When | reworked it a year a)mll bllnoQ Qow Q( er;]! }1 ?ew low horrizontal terraces
of unknown semi-namads. /5 &

The most powerful feature legev, is/trie Syvian-Alricah Rift system, which
is a transform-fault extending fi Lal oria 1o .T\“\Pl.ﬁtllf\ﬁlsbsyslem is the result
of the northward push of the land mass frica and the Arab peninsula along central

Africa, Sudan, Sinai Israel and Lebanon. This soo&m -wmoadij;/aun system has formed

rhomb-shaped grabens and dapgssiroas Suﬁl(nﬂ {Wlﬁm features of lakes,ridges

and gulfs. This ceo-seulptural s has continued for 40 million years.
In a section of the Syrian-A! pt 80& ts 2‘2&&3 gk\{oﬁ in a narrow gully, near
Tel-Hai, northern Galilee, which slopes toward the huge opening of the Rift valley trough.
The earthwork Toward the Rift (1980), created using a heavy bouldozer, consisted to
a cleared, widening 300 m. runway, with a group of local limestones erected midway and
a 'heel-stone' 3.5 meters tall at its end. The axis, an earth channel, crosses the work
riftward. For three winters | observed the results of the floods running through the work
and modified it slowly, in relation to the weathering process. In 1983, as part of an International
art meeting at Tel-Hai, | pushed out the midway rocks and, working again with a bouldozer, deeping
the trench toward the heel-rock.




2.FORMS OF GEO-SCULPTURE

While along the mid-oceanic ridges molten masses are up-welling, cooling and creating
a new, young, basaltic crust, along other pressure fronts continents of rocky crust are sub-
ducting back to the hot interior, to well up again through the mid-oceanic ridges. Above the
subduction fronts, the lines of earthquakes and volcanic activities, rise the major crustal
ridges of this planet [2].

The strongest tectonic pulses have occured over the last 40 million years, starting near the end
of the Eoence period. These have lifted the Rocky Mountains, the Andes, the Atlas chain, the Alps,
the Taouros and the Himalayas, and at the same time created the Syrian-African Rift. The most
recent of these upward pulses, in the last half million years, raised the Himalyas an additional
3000 m. to their present altitude. These icy deserts are still rising toward the abysmal vastness.
This icy, rocky ridge, the expression of the sub- i India goring against the massif of
Eur-Asia, is the most powerful 'hclonlc tcul ture’ on this planet's crust.

On the Martian surface the 4000 awn \r'%t ;Qem of Vales Merineris. This cathedralic

y was d by huol] rhoionia upmg Qng W lo*sgnpér the rocky crust, billions

of years ago. | view this also as tect Ipture. g v
There is no definite evidence yi plate Iectomc on omer p!anots in the solar system
today. On these smaller planets, 1as|er "AW{F\F} Is thick and the molten

interior is too weak to activate e l 4
Volcanoes, lava flows and basalt basins are known \Q ex;st also oh,t‘e Moon, Earth, Mercury,

Venus, Mars and Jupiter's lo. Thﬁ Nix Ol I%m Mars is mvoe times higher than
the Himalayas, the Highest in the s s{ﬂgra OP %eSLas Iclnlc sculpture’.

Vast desert on Mars are covered Eylgm}g M m\(ﬁown among them is the
North Polar Sand Sea. Storms of 500 km/hr are scourging these arctic landscapes, carving
and sandblasing dunelike reflies. | view these, and the sand seas here, as "Aeolian sculpture’.
All the planets in the solar system are bombarded by meteorites. This shapes these surfaces
with millions of craters, some hundreds of kik in s of meters

from rim to bottom. | view this cratering as ‘Meteoritic sculpture’.
These g j are

Ly

planets in i ble solar

systems in the universe. To extand the term 'sculpture’ to any shaping of mases by forces
of ies and super-cl of in

in space and time - it the

this _infinity.



3.SCULPTURE AS A LAUNCHING PAD

A work of human sculpture is a generator, an entity that intiates associative processes,
far byond itself in time and space. One creates a generator, which is then confronted with
depends upon a -

P cultural - b the ing individual and the iving other.
In the latter, a host of keyed-up, divergent, multi-level associations wait to be triggered
by the sculpture. Events of the imagination fan out in a multi-associative delta.

On October 1981, | trecked with small expedition to the Annapurna base-camp in the
central Himalayas. This basin, 35 X 15 km., the bottom of which is 4000 m. above sea
level, is ringed by seven summits of 7000-8000 m. Toward Annapurna | was erected with
local stones (schist) and carved slabs. It is axised toward the Annapurna | summit, 8091 m.

and is intends to act as a generator, ﬁl,m{n%lng(pﬁj yT&TQ’ which is accelerated by the huge,

rocky, icy take-off toward the astronomical diﬂ]] 1IN
On October 1983, aseeot\dexpoﬂonc:r]r&ed'a nghme lolhe‘anpleoe to rework it
and found it covered with fresh snow. ebuilt it v;msoma modlﬁqatlons aimed at

a sensitive other - the viewer. This

simplifying it and combining it he boulderlrock toward whloh it is constructed.
These activities and ideas ght mié fa Sangidbt te
on other planets. On Augest 2,1982 Io the U.S. National Asronamm and space
dmini ion NASA the ivation of one of the Viqu l.andef'ssmﬁpllng arms to perform

a sculptural act on Mars wninFo}\r ?'b i!fgnﬁntoa r?g &’[T"Oo qer stone whithin the Lander's

sampling field.

In order to use the Lander's armp it Dnlelo%s/g b6 ‘Lon'VgsA's deep space facility

An 200 radio would be needed to perform the
placement of one carefully chosen stone (basalt) on top of another carefully chosen stone.
Radio signals travel from Earth to Mars and back in about 40 minutes; the Remote Act
would take about a day. This act would extend the radius of human sculpture to 50-500
million km.
NASA is developing mobile Landers, MarsRovers, for future missions on Mars.

The possibility of using a MarsRover for robotic sculptural act entices me as an environ-
mental desert sculptor in a three-fold manner:

The ability to survey systematically the surface of this distant desert combined with the
data, already received from the various Mars orbiters would enable me, on Earth, to select




sites for works; The ability to lift, carry and handle stones would enable the MarsRover to
execute sculptural works akin to those | created on the Tzin plateau, thus creating a new

kind of Human extension; The ability to maintain a long-lasting contact with the MarsRover
would enable me to develop a diak b the and their - they could be
modified, reworked and changed.

The gigantic canyon-graben system of Vals Merineris, in the equatorial region of Mars,
streches 4000 km. east - west and contains chasms 4000-9000 m. deep [3]. This huge
cliff labyrinth of tectoni p was d by jion of the Martian crust billions
of years ago. In the event my project is undertaken, | would instruct the first available
MarsRover to servey the cliff edge of the flat plateau runing toward these chasms, locate
sites and execute stone ‘runways' toward the cosmic vastness - Astro-sculpture.

The process could first be modeled and Simulated il the sblth deserts of the US.A.

It will be possible in the sden 'fitute id adtivate radio/dontrolléd/devices to perform
tele-sculptural works in the s ystem - yrbme.wﬂageof the Moon, Mars,

Uranus. The mateials for these re could bg stones, gravel or dust.

Accordingly, | met two scienti t PropulsloAMaRrr_gs ,'Passadena, on 2"
August, 1982. These were dialogues the ﬁslbllhy of pedormma the laconic
geometrical sculptural acts by the 1976 Viking Landqu | II. » /

Two recent dialogues were held on 19" January 1988, and Juns 6" with NASA's Director
of Solar System Exploration P 4NRSA Rk n D.C.. It was focused on
verious aspects of the future Ma@&bw YA Wﬁ

The launching is schedueled for 1998. After cruising for 10 months and reaching near
Mars, the return spacecraft will leave the Orbiter one, and land on the surface. The Mars-
Rover will get slowly out of it and start one year of scientific samples collecting tour.

It was hasised how ly d this tele is. Ci g it the
Rover will unload its harvest of samples into the waiting mother-return-spacecraft.

After its successful takeoff, back to Earth, the Rover will commance a less-pressured

survey and inf [+] ing on the M

surface. | suggested that into this
tele-robotic survey a sculptural work in Marsian stones will be incorporated: A straight
line of 100 m. to the edge of the Vales Merineris cliff.



The answer was: "I am sympathetic the idea. In theory it is possible, since at that
juncture the Rover will have completed much of its exploratory tasks".

| asked whether this idea is proposed for the first time. The answer was: "Yes, to the best of my
knowledge. There is value in the symbolism that could y with such a project if it

were to be a collaborative effort on the part of several nations. Probably mainly with Russians®.
Presently, | try to make progress in these direction.

4.THE SITUATION OF SCULPTURE
Malevich writes in 1919:

"At present moment, man's path lies through space.

P is the of colour in this endlessness...
White as the true, real, repmsamaﬂon of infinit

“The late eighties are not the tlmJ l]yv{amkc avikjgalg l\ﬁ'ney are a time in which art
pauses, reorganizes itself, a]&M%@&Q% M&a-@ﬁ ‘. "I

The authenticity of this art cannot asured Wﬂons Nﬂ historical styles
and forms. We have to id tic:in art: the permanent transfer of

limits or power and intensity of mvk by(msj\qq n mﬂnéal linearity.
uati

Documenta 8, illuminates this

On the contrary - the time had come for a pomﬂm sculpmyf launch forward -
beyond the Fi of M (1909- 1913) beyond the Constructivism of
Tatlin (the model for monumemEté the Q&' A atohH /1917 dnd of Gabo; beyond the
Endless Column of Brancusi (1837);/ [Béjond Smith) [Gafa) 'Shemi, de-Suvero (1960-1988).

Sculpture should launch itself beyond the Earth and the Environmental works of Smithson,
Holt, Heizer, Moris, de-Maria, Long, Openheim (1968-1980).

Harrison (1974) suggested to NASA to perform a "Northern Aurora” above San-Francisco,
and was rejected. NASA invited A artists to prop mini-sculptural proj for the
shuttle that will be perf in the herical hights. To this call responded Burges,
Davis and others, not long before the tragedy of the Challanger on 28.1.86.

The project Roden Vulcano in Arizona of Turrel, was defined by Russel "An earthwork looks
to the sky" [6]. All these projects are still bounded to planet Earth - Earthbounded.




5.SHAPING OF ENERGIES AND VOID
Democritus, as one of the pre-socratians atomists, stetes that All is atoms and void.
Lau-tsu defined it as silence and void.

Whitehead tells us that "...today physics is annoyed by Quantum theory... that this kind
of has no y to the of real we have to change
totally our notions about the physical existence...

...A constant discontinuity... high and low tides of energy vibrations... we got rid of
matter..." (1925).
According to later physicists, matter does not exist. It is but webs of energy waves...

all is webs of cosmic waves (Schrodinger).
We ohght to conceive matter and energy as synonyms that identify the physical reality
(de-Broglie).
Mass and Energy are synonme]Granlta. Imjle\s one, go]lomne marbla. bronze, steel -
are atoms-and-void; Are webs|of p\é&rﬁeﬂsmd MQ&‘ ‘.]1 BRI
p aping of by fo
and-void through space and ti

is

The universe is energies and
and void. Human energy-and-void sc

msusp'qnw {Wn”erqy clusters, power-fields

ins\now this totamy via’,,advanced Astro-technology.

6. INTERGALACTIC SCULPTURE
The hour had come for a powe I'LOO ”arg' (beyon% ‘horanges of the solar system,
10/0 intergalaotiolVastioes: Publ|c Art Archive
On June 22" 1989, | launched from the Bar-Giora satellite lazer ranging station, west of
sal d to NASA's Weg Laser ranging global network), a one billioin km.
tall laser beam, aimed verically to the plane of the Milky Way. The launching, 55
minutes, 33 seconds, sent the 15 cm. diameter beam. to cruise light-speed for some four hours
before leaving the solar system toward infinity of space-time.
| propose to perform more powerful intergalactic launch - a Super-Roofless-Cathedral
of 20 parallel Laser beams, 1 billion km. tall, on the International Space year (1992).
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Th Itim Earthwork
Philip Leider

K. Malevich if of the Sup ism 1919:

“...At the present moment Man's path lies through space...
White as the true, real representation of infinity...

(The Great Experiment: Russian Art 1863-1922 /
Camilla Gray, pp. 283).

Among the very few people who helped Ezra Orion bring the idea for this evening's
extraordinary event to the attenfion of the{olficials” b thé International Space Year, was the
American engineer, Len]ArhoWitz.) mgemrbj@mwlddjmm they responded with a
press-kit containing some of the
International Geophysical Ye
1. "A worldwide student vidgo

as "global”. ¢
2. "A special prog at the: Natk ‘ Tefs\chgfs Ass , but this was

only "national”.
a. ".Environmental mon%%ﬁmhhaaﬂwfmw school students”, but this
was, alas, only "local". Public Art Archive

In response to these, Arnowitz sent Ezra Orion's proposal: a simultaneous release of vast

bursts of laser energy from dozens of from the P ,
a "Super Cathedral” - 1 billion km. tall, soaring at the speed of light, vertically to the

plane of the Milky Way, and, theoretically at least, infinite in duration. The people at ISY
must have been, well, stunned... They were encountering, as had several technical communities
before them during the past few decades, the sudden intrusion into their domain of strange

and foreign : the

9 ] to gnize their sculptural potential.



Kazimir Malevich, that great visionary of art, foresaw as early as 1929, that moment
when art would not be able to proceed without the co-operation of the technical
“Technical means®, he wrote then, "are penetrating into the purely painterly picture... the

h istics or fi ional qualities of the engineer begin to become linked with the
artist". He conceived of works - of which Orion's Super Cathedral is certainly one - that
ded all the gories of painting p or even archit : "Let tall d

and flying houses prepare to take off! Let wedge shapes cleave the bosom of space!...”"
The American artists, Robert Smithson, whose Earthworks Orion has long appriciated,
wrote of how, in bringing such constructions into being, the corection of the technical

y would of the artist's energy. “The time and effort

given over to dealing with officials of various kinds, the securing of permits and licenses,

the dealing with i and budget: techinicians who frequently understood

nothing about art whatsoever, Uul_ul% MY“ SolBred, f J d art and
artists deeply. Al this 'Smilhsén conceived as' DR 3 30 ocio-tme. Sludlo-life. he
in the ledlgm_\ol oanptp\?oﬂ(s already existing in the
tedious meetings and delays of meetings with entire

reve SRRy

realized, would consist less and

mind, and more and more in,
classes of people, with who
engaged.

Often enough, it all falls. apart,.  But |here\ara also moﬁ;aﬁts in such artist-manager
negotiations when at last obstacles to t are cleared and the technicians find
themselves taking a surpﬂs“fy ﬁ&'% l“ h-the proposal, and especially in
their part In it. In the letfer 4o %.(.\EI./\EQJ,W:M Rolf Koenig of DGFID-PA,
Frankfurt, urging member stations to participate in tonight's luanch:

*...At the very beginning we were also somewhat sceptical about this Laser Sculpture.
But from day to day we are b ing more So we would also like to
see you participating..."
And, one by one, each Sasellite Laser Ranger Station become curious, then interested, and
then, finally, "enthusiastic™. Yet, surely the exotic and unaccustomed nature of the proposal

would have di g except for saving elements, also stated in the
same dispatch, but this with a certainty and pride the authors had no wish to conceal:
"...This outstanding conception of art can be realized only by us

engineers and technicians..."

d their par




They, not students at a global "videoconference”; they, not the National Science Teachers
I y and y school d itoring™ the
environment; they and they alone are the only ones who can realize this homage to the

Association; They, not

International Space Year.
And thus Orion and few dedicated friends in the ical ity ged to secure the
P of the gi and who alone could realize the astonishing
work of art manifesting itself at this hour. It was, indeed, an example of the new kind of
studio-life that Smithson found so curious and infuriating. For Orion's work consisted
entirely of first di ing what the ded, which was a way to commemorate
the International Space Year, and then to seed in their minds something of the vision which
had been in his own mind long before he had ever heard of the International Space Year.
For, although the needs of the rﬁhﬂc@ Wﬂ‘"’ m\tpe needs of the artist meet in this
work, they are, in lrulq.ﬂo% 11%!0{4%&15}[]\%3 }Qﬁ ndjaN ids) ]s\his own agenda to fulfill,
and it is driven not by history of space exploration, but by the hi llory of art..

What is truly remarkable is sistent l/&"tnls m X
of modern art from the eal ents of l'ts::t':onespﬂon.
shared by Malevich with both K skym& Mondrian has ;lnally come into existence:
the dematerialized work of art at last. y

Malevich, Kandinsky and 'Mondrian, the \"’bl. ‘act’an, the art of our century,
never met, never exehangegiﬁaa 6?1 Gthtem%?ﬁl an ultimate work of art
that would hee.lhe artist once IC Rr{' /\W on matter. All three believed
(along with millions of others at the turn of the century, and more than a few from the

, as if this work a vision

scientific community), that between matter and spirit there was no qualitative breake, but
rether more of quantitative continuum. They believed that spirit was simply a refined form
of matter, so refined, in fact, that it could be perceived, at this stage of “evolution®, only in
the form of "auras" or "vibrations®, and these only by spiritually gifted individuals. Deeply

ti i they d that all of history, all of life, was leading to period when
all matter would return to the universe of pure spirit from which it had, so to speak,
condensed itself, eons and eons ago. They also believed that art could help people come to
understand this process more clearly, could hasten the spiritual evolution of people by, to
begin with, demonstrating that art did not depend on the creation or on the depiction of

things.



Thus Malevich called his nature work "non-objective”, meaning an art that did not depict
or depend upon objects. Kandinsky and Mondrian referred to their art as "spiritual®, and
Mondrian, chafing at the limitations of even the basic materials of painting, wrote in
exasperation that "For the spiritual artist, color and brushwork sufficinetly represent
matter”. The ultimate work would be one hardly conceivable, in which spiritual states
would be i d by 9 i of spiri energy, without the use of

materials at all...
Ezra Orion is not a theosophist, and does not come to the conception we honor here tonight

0 P The whose culmination we are p at
tonight, began with the majestic earthworks in the Negev desert of 1978-79, and the
artist's deepening appreciation of the ip to be hed b pture and
geology, especially, in Orion's case to plate tectonics.

T
The Syrian-African rift has all st my\slct;i ggnl%oc]oon ]lg< Orion's desert works of 1980s.

With a kind of driwan.1 M;n:l;(sg @Uﬁm? a}t] fMIH 1!9 ;l\éYAnnlpumu Sanctuary
in the Himalaya Moumnlna ed as lh/ey are; by the s\ame tectonic forces that
created the Syrian-African he hadféund he'd creatad in the central Himalayas
d o I IVI’XfPI AL 2 lacti

It must have been there that began to realize whers what used to be called
“sculpture” had to go. But how? . With what? ‘I'he answer is heve tonight, in the altogether

improbable union of the loml nal Space Year. and the aspirations of the
rion Collection

Buohc Art Archive

was waht he called a "luan

noblest art of our cen

(Spoken in the evening, at the Bar-Giora Observatory, Israel, April 27, 1992, during the
hour of that station's participation of Orion's energy Super Cathedral launch).

Philip Leider

Founding Editor of Art Forum, New-York
1962-1971

Prof. of Art History, Un. of California
IRVINE, CA, 1971-1993

Prof. of Art History, Bezalel Academy

Jerusalem.



Intergalactic Sculpture

Ezra Orion

I reach the intergalactic sculpture via the "infinite of worlds®
of Jiordano Bruno; Via the "Black square on white" of Malevich; the
“Monument for the third international" of Tatlin; "The endless column®
of Brancusi,and via lone stone lines along sky lines in the Negev desert,
from the early and middle bronze ages.

Malevich writes in 1919 :

“At present moment man's path lies through space.
Suprematism is the samaphore of colour in this endlessness...

White as the true, real, T”{ﬁ&e',\%‘f\'gj' fominity..."

Essencialy the abstract visual arts di notLﬁ 0§ess beyond Malevich.
)
o

Some section of 19&%}%‘%49%@%@“1 : ?@uprelatis-,

along the same front line /
The visual arts did press béyond the Fu u\g$.§t battle cry of
Marinetti and Buccioni (1909s4913). 1t r fell back to slow
f:o q‘ v

motion kinetic composition >,
Sculpture did not progress ncf‘afy,_ much bey:

fatlin's
constructivism (1914-1919), ‘and continue-ti -prb@ﬁi;e/variations of

it along the same fr%!t’z}%jl@”lé ﬁecwd‘lifzaﬁss, surface

heterogenity, but not B)t f essence. :

Earth art has been an 1¢I£9érJro£g\r£bWﬁe 60'==-early 70'"*),
but reached a cul-de-sac, has been domasticated and urbanized.

Smithson relates his Spiral jetty partly to the spiral galaxies
around us (1970). De-Maria clears in the western desert of North
America and in the western Sahara two-line composition aimed to be
seen from orbiting satelites. N.Harison proposed to NASA to produce
an aurora above San-Francisco, and was regected. NASA called for
American artists to propose projects for the "Challanger" shuttle,
to be executed during its orbits in the atmospheric hights.
Burghes, Davis and others from the center for Advanced Visual
Studies, M.I.T., did submit thiers, not long before the tragedy on
28.1.1986.




The project of the Roden Crater, Arizona, of Turrell was defind by
Russell as "An earthwork looks to the sky" (1986). Still "to the sky".
These projects are still earthbound ten years after the landing of
Viking lander I, II on the stony face of Mars - -

“The late eighties are not the time of dynamic avantgarde. They
are a time in which art pauses, reorganizes itself, and recombines
existing strategies.

The authenticity of this art cannot be measured by innovations in
art historical styles and forms. We have to reconsider which is
authentic in art: the permanent transfer of limits or the power and
intensity of individual work beyond all art historical linearity.
Documenta 8 illuminates this situation".

(Manfred Schneckenburger, \0ddumeata’Press 4, Augest 1987)
M127XN 2NN NINX 173X

On the contrary. The late eighties are the ripe time for an
extreem strike forward o Pure m/{wo dynauu\r{wwonnents -
the Solar System; the The /hour had come ‘not for pauses but
for a boom forward. f rganuat{i\)RTt_qc’Qﬂnning existing
strategies, reconside l styles but for A spaceward
breakthrough - to extreem abstraction, \{o ’;q\ensa Wslcal dimentions,

to light speed velocities, to eternal duration—= -
Ezra Orion Collection

The field of my activPty/a§@ Scolptor-deyetoped since 1960 in five
stages: Regular, architectural, desert-tectonic, the solar system and
the intergalactic.

In the regular I worked mainly in welded iron, steel and stone.
The main works from this stage are: two steel ones, 1.86 m. high,
at the Museum of Modern Art, New-York; and the Rockeffeller
collection (1964); and a steel work, 3.00 m. high in the sculpture
garden of Israel Museum, Jerusalem (1966).

In the architectural stage I worked mainly in plaster (models for
a sculpture field and monuments) and concrete. The main works from
that stage are: a monument for a fallen comrades in the Golan hights,
14 m. tall (1972); and the "Staircase" in Jerusalem, 18 m. tall (1980).



In the desert-tectonic stage I worked mainly with local stones and
rocks. Horizontal works, site-oriented, tens to hundreds m. in
scale. The main ones are on Sde-Zin in the Negev desert, (1980-82);
On the edge of Ramon crater, in the Negev (1980-88); At the foot of
Mt. Arif-e-Naka, in Northern-Sinai desert (1981-82); And in the
Annapurna basin, central Himalaya, Nepal (1981-83).

I coined the terms: Tectonic Sculpture, Erossional Sculpture,
Aeolic Sculpture, Volcanic, Meteoritic and Geo-Sculpture.

The main acts in the forth stage were visits and talks in the
Jet Propulsion Laboratories, Pasadena, U.S.A. (2.8.82), and in
NASA headquarter, Washington D.C. (19.1.88) - Discussing the
feasibility of execution with local stones desert works by the
future MarsRover, on the edge of Vales Marineris, on Mars.

I coined the term: sc“]ﬂ:]“‘ﬁi{' [Q:ﬁ@lngt ::"c e

The threshold of the fifth sta the i
GF Totaing m@;mg@qm Y10 ol he BiSin of the
Milky Way, in Tel-lm, n Galiles /(2(‘9 87)
I coined the terms: pture /
Sculpture.

This is an expanding sc re f\e]JmIlhﬁ\ﬁnch 1 executed last
years a massive steel work at ir base ( 7); A concrete
work, 20 m. tall, ‘at the westeérn enter ‘of ‘Yérucham, in the

Negev desert (1987).
A steel and ctmcv‘eteEw‘ér{lfJ r[on QO”e(ﬁ“gad Sea works (1988).

Ublic Art Archive

For the first stage I do owe to Shemi and Caro. For the second
stage I do owe to Caravan and the 18*"century architect of
Jantar Mantar in Delhi. For the third to Smithson, Heizer and
De-Maria. For the forth to T.Johnson of J.P.L., and for G.Briggs
of NASA headquarter. For the fifth to the astrophysicist J.Bekenstein.

Sinchronicaly to the sculpture process, there was an epistemological
process at work. Considering the relations between the "entity in
itself" and its phenomenal appearences. Some of Plato, some of Kant,
some of Cassi rer, some of Whitehead - - Through which you become
a nonbeliever of the phenomena - a nonbeliever of the visual and
the tangible.



But contrary to that, sinchronicaly, as an homosapience, an
homoerectus psychophysical human, as an co-heir of the haritage of
sculpture, you do believe in the power and the tangibility of masses.
You are, may be, a lucid sculptor.

These are the sculptural-epistemological processes, whithin which
I reach last years the stage of tele-abstract-sculpture.

On the 22*" of June 1989 night, a 1 milliard kilometer long energy
beem, was launched, vertically to the plain of the Milky Way, from
a radio/laser geophysical observatory of Bar-Giora, near Jerusalem.
The act was sponsored by the Israel Museum. Courtecy - the Israeli
Space Agency.
The launch took 55 minutes, 33.3 seconds.
JTMIX XOTY 01X

It is a departurel of ¥culpture/ from itsIvistal,) tangible history

into the unseen sphere of em abstraction, It is its depature
from Matter from which it eated‘/{cdri' 'prehi'sAf'q}y\ onward -
to the unseen, unperce e_sphere of huge ene et..fgi"entities
cruising in the speed i e intg Xﬁuﬂgastmss - -

It lost quarter of its p breaking throu a?ﬁe atmosphere,
cruised out of the solar systemin 5 hol ‘_g;.--ov.er“-j sed the "Voyager 2"
spacecraft (launched 20.7.1977) whithin the s. time - to the

?@zra 6 (o} T C%ﬂ

cosmic infinity - - .FlOﬂ e .
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INTER-GALACTIC SCULPTURE

Todny sculpture is ready for sp gh - g
physical di ions, light-speed velocities and eternal duration - -
Now is the time for sculpture to extend in two dynamic environments - the Solar System, and

the Intergalactic vastness - -

My activities as a sculptor evolved since 1960 through five stages: Conventional.
Architectural. Desert-Tectonic. Solar System and Intergalactic - -

During the Conventional stage I worked mainly in weled iron, steel and stone. The main
works from this stage are in steel: 1.86 m. high. at the Museum of Modern Art, New-York, at
the Rockefeller Collection (1964); 3.00 m. high in the sculpture garden of the Israel

Mot Jomemion (00 IR XY qOIK
In the Architectural {;ﬁﬁgwaﬁke% m H ﬁ“ I&sﬁen;] &n«ﬁdﬁl;j f%r a ‘Sculpture Field’ and

monuments. The main works m concrete, are: 4 m. high, in the Golan

Heights (1972); And the *Stai 8 m. hlgp ul"le‘r\lsnlem?l,gSO). 20 m. high, white
twins, in Yeruham (1990); igh, sleel sk, overlookmg the Dead Sea Works

(1991). > ARTLAB .
In the Desert-Tectonic stage | ith' local stones and rocks Horizonal works,

site-oriented, ranging from domm to hundreds of umeu in leng\h/ The main works are in

Sde-Zin, Negev Desert (1 g)- ))] @FI Rnron crater, the Negev (1980-88);
At the foot of Mt. Arif-e-] Og [%wg[(\'l ?B), And in the Annapurna

o7 Art Archive

basin, central Himalaya, N
The main acts in the forth stage were visits and talks in the Jet Propulsion Laboratories,
Passadena, USA (2.8.1982); And in NASA Headquarters, Washington D.C. (19.1.1988;
8.6.1990; 31.8.1996), with the Directors of the Solar System Exploration Program -
duscussing the feasibility of the future Mars-Rover performing desert works, using local
stones, on the edge of Vales Marineris, on Mars.

the threshold of the fifth stage, the galactic, was the launching of a laser beam,
vertically to the plain of the Milky Way, in Tel-Hai, Northern Galilee (24.9.1987).

On the night of June 22* 1989, a 1 billion km. energy beam was launched from a laser
ranging geophysical observatory of Bar-Giora, near Jerusalem. The act was sponsored by the
Israel Museum; Courtesy of the Israel Space Agency; VEGENER Laser Ranging Network.




The launch lasted 55 minutes, 33 seconds - SUPER-OBELISK - vertically to the plain of the

Milky Way.

The beam lost a quarter of its power while breaking through the atmosphere, cruising out the

solar system in 5 hours, passing the ‘Voyager 2’ spacecraft (launched 20.7.1977) in about the

same time - on to the cosmic infinity - -

The third launch, on April 27, 1992, within the Internatioan] Space Year activitiesc - one

Billion km. tall SUPER-CATHEDRAL. Its basis was 10,000 km. long and 3,000 km. wide,
fless, lightspeed. The ‘Cathedral’ was launched, simult ly, by most of the Vegener

Laser Ranging Network between observatories Bar-Giora, west of Jerusalem, western Europe

and the Godard Space Flight Center - vertically to the gravity plain of the Milky Way -

It marks the departure of Sculpture from its visual, tangible history into an unseen sphere of

b i Itisad from MATTER to which Sculpture has been bound
from prehistory onward - unseen, le sphcre of Huge Energy Entities
.L.. K APTHBI:
cruising at the speed of light, through ﬂw Intergal

A Super-Shaft of pmll—JI ;«Smjﬂ Hherat D'N‘”JJ bt - ds the Infinity

of Universes - - P \: g
I Q. - ARTLAB
\ "2 Ezra Orion

: S Negev Desert
Ezra Orion Collection ISRAEL
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Inter-Galactic Sculpture for the 21* Century

Ezra Orion (Environmental Desert Sculptor)

A. Sculpture today is ready for a sp gh - hi b

phy light-speed velocities and nearly eternal duration - -
Now is the time for sculpture to extend in two dynamic environments - the Solar System - -

and the Intergalactic vastness -

My activities as a sculptor evolved since 1960 through five stages: conventional, architectural,
desert-tectonic, solar system and intergalactic.

During the conventional stage | worked mainly in welded iron, steel and stone. The main works
from this stage are in steel: One, 1.86 m. high, at the Museum of Modern Art, New-York,

and the Rockefeller collection (1964); and the other, 3.00 m, high, in the sculpture garden

of Israel Museum, .lerusalern (1966) f MR il
In the architectural stage | wmgé malh‘; ljn%l;s& J #noéels];ojr; sculpture field' and
monuments. The main works from e in cor "ars:‘wgr nemorial, a 14 m. high,
in the Golan hights (1972); and se", 18 . tall, in Jerusalem (1980).

In the desert-tectonic stage | ed m s!oﬁe‘«WT'MB Horizonal works,
site-oriented, ranging from dozens to of', meters in Ienmh “The main works are

in Sde-Zin, the Negev desert, (1980-82); On the edgwaoi ‘Ramon o: ter, the Negev (1981-88) ;

At the foot of Mt. Am-e-Naka.Eh?PgerDﬂralrfaeaHl@&l{@hand in Annapurna basin,

central Himalaya, Nepal (1981-8;
ol Bublic Art Archive
The main acts in the forth stage were visits and talks in the Jet Propulsion Laboratories,

Pasadena, U.S.A. (2.8.1982); and in NASA headquarters, Washington D.C. (19.1.1988, 6.6.1990)
with the Director of Solar S P Program - g the feasibility of the
future MarsRover to perform desert works, using local stones, to the edge of Vales Marineris,

on Mars.
The threshold of the fifth stage, the i ic, was the of a thin laser beam,

vertically to the plane of the Milky Way, in Tel-Hai, Northern Galilee (24.9.1987) .

On the night of June 22™ 1989, a 1 billion Km. tall energy beam, was launched from a satellite
laser ranging station of Bar-Giora, near Jerusalem. The act was sponsored by

the Israel Museum; and the Israel Space Agency. The launch that lasted 55 minutes,

33.3 seconds -sent a SUPER OBELISK - vertically to the plane of the Milky Way.




It is a departure of sculpture from its visual, tangible history into an unseen sphere of energy
entities. It is a departure from MATTER to which sculpture has been bound from prehistory
entities, cruising at ligh d

onward - into the unseen, unperceivable sphere of huge

the intergalactic vastness - the beam lost a quarter of its power while breaking through the
atmosphere, cruising out of the solar system in 5 hours, passed the "Voyager 2" spcecraft
(launched 20.7.1977) - on to the cosmic infinity - -

The third launch, on April 27th 1992, within the International Space Year activities, sent
a billion Km. tall SUPER-CATHEDRAL - roofless, lightspeed, vertically to the gravity plane
of the Milky Way. The 'C was | hed, cy ly, by most of NASA  Crustal

Dynamics Project, and the European Wegener Satellite Laser Ranging stations -
. Bar-Giora, Israel

s JIMIX XY TOIX
Xtisokellaria, Greecs 111 11¥n ANINA NINK 113K

Dionysos, Greece.

Simeiz, Russia
2Zvenigorod, Russia I

Riga, Latvia Q > ARTLAB
Graz, Austria

Wettzell, Germany v ) v

10. Potsdam, Germany
11. Graese, France

12. San Fernando, Spain
13. Greenbelt, USA

14, Orroral, Australia
15. Yarragadec, Australia.
The two Australian stations launched their 1 billion km. tall beams toward the South Pole
of the Milky Way.

A Super-Shaft parallel energy beams - vertically to the plane of the Milky Way -

an Interg tic Archi toward the infinity of universes -

R G L R R )

Ezra Orion Collection
Public Art Archive

C. Toward the end of this century, combined with the landing of the not yet developed MarsRover
on Mars for the Samples Collection Mission - we prop to incorp into its ing
prog! after the ful take-off of the Mother Space Craft back to Earth, carrying His
harvest with her - a desert geometric stone lines, right-angled to the cliff-edge of the abyssmall
Valles Marineris.




D. On Summer of the year 2000 - the end of this millenium on the cl ible night - -

we propose to launch from all the future Laser Ranging Network Stations -
SUPER CATHEDRAL 2 - vertically to the plane of the Milky Way.

Some time during the first or the second decades of the 21 century, the international
scientific comunity will install research bases on the Earth's moon and on Mars. These will
probably will include future types of Laser Ranging Stations.

Ones in two years - Earth, Moon and Mars are posted on one architectonical Axis. On one of
these hours we propose to launch synchronically from them - SUPER CATHEDRAL 3,
vertically to the plane of the Milky Way (illustration 1) .

The scientific bases on Earth's Moon will have to be covered by moon's dust, or regolite -
against the sollar ultra-violet radiation) 'NASAI plans 16)dover them with thick layers

of moon’s dust by 'MUFOW‘N‘@QHI n JJJ?\ J1"IK

We propose to shape these rampa ankments - as

3 P

Ones in two years Earhe - are postﬁ.ﬁz Enq\gus On one of these hours
we propose to launch sy icall three of them - SUPER: CATHEDRAL 4,
lightspeed, perpendiculary 1o the gravity plane o( ihus galaxy ylmemalactnc Sculpture - -
an Intergalactic Architecture - toward the vast random inﬁnity ‘of universes -

(illustration 2) . Ezra Orion Collection

Public Art Archive o
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See: E. Orion, Sculpture in the Solar system, LEONARDO, Vol. 18, No. 3, pp. 157-160 (1985)
Intergalactic Sculpture, LEONARDO, Vol. 24, No. 4, pp. 486-489, (1991).
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“At present moment man's path lies through space.

Suprematism is the semaphore of colour in this endlessness...

White as the true, real, representation of infinity..."
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“The late eighties are not the time of dynamic avantgarde. They are
a time in which art pauses, reorganzies itself, and recombines
existing strategies.
The authenticity of this art cannot be measured by innovations in
art historical styles and forms. We have to reconsider which is
authentic in art: the permanent transfer of limits or the power
and intensity of individual work beyond all art historical
linearity. documenta 8 illuminates this situation”.
(M.Schneckenburger, Augest, 1987)
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"The Late eighties are not the time of dynamic avantgarde. They are
a time in which art pauses, reorganzies itself, and recombines
existing strategies.
The authenticity of this art cannot be measured by innovations in
art historical styles and forms. We have to reconsider which is
authentic in art: the permanent transfer of limits or the power
and intensity of individual work beyond all art historical
linearity. Documenta 8 illuminates this situation”.

(M.Schneckenburger, Augest, 1987)
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Beyond Sculpture in the Solar System -
an Intergalactic Sculpture

Ezra Orion

Abstract - Following his article: Sculpture in the Solar System,
LEONARDO Vol. 18, 1985, the author assesses the situation of contomporary
sculpture; Reports on a lazer beem launch, a miliard km. long, which he
sent verticali to the plane of the Milky Way; Reflects on the substence
of this energy and void infinity; and propose two more powerfull
Launches. He terms these acts and concept "An Intergalactic Sculpture\?’

1. Sculpture in the Solarl Ey}ﬂ;‘l XY 101X

I am an environmental<desért sculptor)/1iving since 1967 in a desert
campus, in the Negev desert, southern Israel. Most of the works I have
done these years are in thi ion of_/jn ‘Northe'rit;_\s-inai. In the years
1981, 1983, I went up ! mall/eéxpeditions to build a local stone
sculptural structure, 4000 m. altidude, ﬁW‘\UAWapurna basin, central
Himalaya, Nepal. As a theore | background to these works 1 developed
the concept of Tectonic-Eros'lonal-Aeol\ic}_Vulcani'c'-\Meteoritic Sculpture,
which the human sculpture trjes.to join. e

Accordingly I met Wérﬁ]en H s”i‘ncallelP.‘l:(aftL g%gulsion Laboratories,
Passadena, on 2"¢ Augus{,) 11683 C These 4ieve didfogues exploring the
fisibility of performing a laconic geometrical sculptural acts by
the 1976 Viking Landers 1,2.

The last dialogue was held on 19 January 1988, with NASA's Director
of Solar System Exploration Program at NASA headquarter, Washington D.C.
It was focused on verious aspects of the future MarsRover Semple return
mission.

The launching is schedueled for 1998. After cruising for 10 months
and reaching Mars, the return spacecraft will leave the Orbiter one
and land on the surface. The MarsRover will get slowly out of it and
start one year of scientific sample collecting tour. It was emphasised
how extreemly complicated this tele-mission is. Completing it safeley
the Rover will unload its harvest of samples into the waiting mother
return spacecraft. After its sucsessful takeoff, back to Earth, the




Rover will commance a less-pressured survey and information gathering
on the Marsian surface. I suggested that into this tele-robotic survey
a sculptural work in Marsian stones will be incorporated: A straight
line of 100 m. to the edge of the Vales Marineris cliff.

The answer was: "I am sympathetic to the idea. In theory it is
possible, since at that juncture the Rover will have completed much
of its exploratory tasks".

I asked whether this sculptural idea is proposed for the first time.
The answer was: "Yes, to the best of my knowledge. There is value in
the symbolism that could potentially be associated with such a project
if it were to be a collaborative effort on the part of several nations.
Probably manely with Russians".

Presently, I try to make progress in these directions.

JMIIX XOTY 01X

2. Shaping of energi dqu 3 "IN
Democritus, as?:Ltiof' e lﬂ;lgkcr£1¥laj;}on1§%;] “tates that all is

atoms and void. Lau-tsu d d it as,51)ance and Yoid.

Whitehead tells us tha ay Phys\cs is annoyed by the Quantum
theory... that this ki tence’ hqg\mvm}gaﬁty to the existence
of real substences. ha change total]y our: notions about the
physical existence.. 3 /

...A constant dvscontinuity... high and Tow tldes of energy
vibrations... we got Fidiaf mattera. 32 lection
Public Art Archive

According to later physicists, matter does not exist. It is but
webs of energy waves... all is webs of cosmic waves (Schrodinger).

We ought to conceive matter and energy as synonyms that identify
one physical reality (De-Broglie).

Mass and Energy are synonyms.

Granite, limestone, dolomite, marble, bronze, steel - are atoms-and-void,
are webs of energy waves.

Sculpture is shaping of masses by forces through space and time;

it is shaping of energies-and-void through space and time - -



The universe is energies and void. A formless suspention of super
energy clusters and void. Human energy-and-void sculpture joins now
this totality by advanced Astro-technology.

3. The situation of sculpture

Malevich writes in 1919:

“At present moment man's path lies through space.
Suprematism is the samaphore of colour in this endlessness...
White as the true, real, representation of infinity..."¢®

“The late eighties are not the time of dynamic avantgarde. They
are a time in which art pauses, reorganizes itself, and recombines
existing strategies.

The authenticity of this art cannot be measured by innovations in

art historical styles anﬁ‘a ? “f consider which is
authentic in art: the pe! nen trans er' o Ll mits or the power and

intensity of indivitual‘wérk beybhd ﬁijﬂt\(hilw‘qcﬁl linearity.

Documenta 8 illuminates thi ituatwn".‘_”

On the contrary.
forward -

Beyond the Futurism of Marineti and Byi:!gionni (19\09'41913); Beyond
the Constructivism of Tatlin (the model-for ldﬁbiént for the third
International, 1919) E%qf@ﬁb[mﬂ&eﬁ&%ess Column of
Brancusi (1937); BeyombSmbtr Ccﬂlf ?\[C “geeSuvero (1960-1988) .

Sculpture should launch itself beyond the Earthworks of Smithson,
Heizer, Moris, De-Maria, Holt (1968-1977).

Harrison (1974) suggested to NASA to perform a "northren Aurora”
above San-Fracisco, and was rejected. NASA invited american artists
to propose mini-sculptural projects for the shuttle that will be
performed in the atmospherical hights. To this call responded
Burges, Davis and others not long before the tragedy of the Challanger
on 28.1.86.




The project Roden Vulcano in Arisona of Turrel was defined by
Russell "An earthwork looks to the sky" (1986). All these projects
are still bounded to planet Earth.

4. Intergalactic Sculpture

The hour had come for a powerful launch forward - not only to the
ranges of the solar system, but also beyond them to the intergalactic
vastness.

On June 22*" 1989, I launched from the Bar-Giora satellite lazer
ranging station, west of Jerusalem (connected to NASA's satellite
global network), a one milliard km. long lazer beem, aimed vertically
to the plane of the Milky way. The launching, 55 minutes, 33 seconds,
sent the 15 cm. diameter beem, to cruise at light speed for some four
hours before leaving the soTar/$ystem\toward infinity in space and time.

I propose to perform typ agne) frtergr)priic) flaynches:

From the Galileo Observatory, near Firenze, Italy, from where the
first telescope peered foqﬁ?é\ﬁrst bime ‘to the oeteontlc sculptured
surface of the moon; a 'the Américan rad\o/radar Observatory,
Puerto Rico - the biggest m‘m;? world. ARTLAB

with these launche$ scul ﬂ..__,!m breakthrough from his Earthy

history toward the intergalactic ranges, toward the/endlessness - -

An intergalactic seutptare LI Tatnénial @ ekerhal huge energy
entities, might be an existential expréssioni of>an ephemeral,
microscopic, microchronic Homo-Sapiens - cruises the intergalactic
vastness toward infinity of universes - -

*oE ok Kk
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