


-. . 
I E E E  H I S T O R Y  C E N T E R  

- 

io,rip+. in: Re32j i; r y  r j ~ z  i d o ~ z o ~ t r g r i ~  / ~ q r j  o f k l e  m r . l f E ~ :  *rriv+, ,'"A Cm,n.iii~~ 

3 Atlgl~\r 2001 

J u a ~  liamon Falcon Chdlr 
IEEF Pucno Klco anti Ca~~bhe.in S ~ c t ~ o n  
Co~ld G.ilcr~a I 
101 Aneria' 1 Ioaas. l p t  16116 
Sat) Juan, PK U091b 

Dear& Falcon, 

On bebalf of the lEEE History Comrmttee a d  fhe IEEE Executive Commitke, it 16 my pIe8sure 
to inform you a d  the IEEE Puem Rico and Caribbean Section that WPJCIArecibo 
RadioteIasc~pe, 1963, has been approved as an EW, Milestone in Eiectncal Engrneenng and 
Compuring with the following citation' 

The Arec1bo Observatory, the world's largest radtotelcscope, was dedicated in 1963. Itsdes~gn 
and lmplementaiion led to advances in the electncrrl ~~g a m  of antenna design, stgnal 
pmcesmg, and electronic mstrumenUuon, and in the mechanical engineering areas of antenna 
suspension aad drive systkms. The drive system positions a13 active parls of the heenna with 
millimeter precision, regardless of temperature changes, &ling the telescope to maintain an 
accurate focus. Its miubsequent operation led to advances ~n the scientific fields of 
doastmnomy, planemy studies, and space and atmospheric sciences. 

Arecibo thus enters the selecl list of sltes that have been designated by IEEE at ihe Section level 
as having had great unpact on englneerlng p t i c e  and 011 mciety. 

I t  is my additionel great pleasure to inform you that our sistw society, ASME InternaTional, Ine., 
h8s agreed to simultaneously name Arecibo as a Landmark m M e c b ~ a l  E n g i n k g .  You 
should be receiang direct confirmatmn from ASME rhmly You and your Section should 
linerefore be doubly pmud of the great techn~fogical and scienhfic achrwments tbat took place 
w~thin your area. 

I understand that you are p l w g  the designation ceremony for 3 Novmber 2001. Please do 
not hesitate to let me know if 1 can be of further amstance. 
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May 31 2001 

M m  Gesdowitz Ph D 
- A lEf E H u t q  Center 

Rulgers . The State Uruventty 
39 Unon Skeel 
New B n r ~ c h  NJ USA 011901-0538 

, . Dear Or Geselomtz 

ASME Hwlory and Heritage IS p l e d  b Ian wth IEEE s Mtbtone 
program b deslgnals the MIUllrscrbo Radtotelescope as wha for 

-,.. . us n an ASME tkstonc Mechan~cal Engrneenng Landmark 

, - c _  Thank yw for mating rt pwsaMe for us to pamclpate In honwng thls 
* ,  - ea-tlilOTd~mry example of rnultdwapl~nary eng~neenng Afecrbo wll 

be added to !he ros!er of mechanical etqineenng taridmarks 
4 w  .- v ahgslde such othm as Edwn s powgraph, ltra Stanford L~near 

,.. .8 - Atcekra4~ Centef. Salurn V and the h n l  W I ~  Ckemvatoy s 
1 . .  rOatr$ I&-. to riame a fw In Puerto RIW ASME a h  has 

. > ,  designated thc Hacrenda La l3perat-m Sqar Mtll siearn engrne and 
L + ,  !ha brkeler lumne at HacteMa &lena V i  

.I ,. . f he unque dwgn pnrrclpally h? cDntrolled movement of lhe 
suspended antenna makes tk heb Rad- an excellent 

. +. represenhtw of prauu~n mgmenng and a spnlficanf rtep loiward 

- . . * . . ,  In Me wdubm d mchamd angmmng 
- 

- v~ . ,  - ,  SlnmreIy 

' . *  -*-. 
R Michael Hunt PE 

I . J .I ec Anlmm J D a p  Gwm PE Puerto Rco Secttan Chair 

- ,  Carlos (Tilrren W l a n  H&H 
Paler H a w  Regtanal fhrtdor 
Juan Ramon Falcon. IEEE Pueno Am Sealan Char 

.,. 



He mwd in aha Air 

n, and dCrmtd ma 

b r  dlatlngutsh9d aontributl~nr in jniamlrti~ml gscrphrsical pr~pramo rand the Centennial 
Mdbl of thr Islrthrsity af bf ia  Pn I&&. MI is curtrrrstty sr wwub~l kr Hottiwest Research 
AssWates on a d a r  k&litil$;sc, an ad6sor ta 4h Aip Fww imd Narvy an the HAARP 
.facility In Alaska, a member af the AbJ~Iwry Camwdftea for tho 12404 P ~ ~ ~ ~ P I c ~ R c  Radio SCI- 
en- Crmfetrmke, a rgmkar at tklg Inau~urden af Inrd~l"lmMJaps~ radar facility on the 
oquatsr at the sourn of E3 lrll @!€I NI a, and #1a M a r  af the mdia t$k-pe at Areclbn, an 
IEEE YCCW-on-tb in Electricat Engiqwring and m MME LANDMARK. 
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Welcome Cocktail at Visitor Center '1,. 

Welcome 
Invocation, Domingo Albino 
Presentation of Special Guests 
Pueflo Rico Secretary of State - Honorable Fer 
Chairman of the IEEE Puerto Rico & Caribbean Section - ~ 3 m o - ~ a r n o n  Falco 
President of the Puerto Rico Association of Engineers 8 ~ u r v e ~ 6 ~ ~ ~  
Ivan Nicolau, PE =",A . ~ 2 ' ~  

,* -$$$++.& 1 
President of the American Society of Mechanical Engineers - William A. Weiblen, PE 
President of the Institute of Electrical and Electronics Engineers - Joel Snyder, PE 

I B 

Award Presentation 

Distinguished Professor Emeritus - Rice Univers~ry - Dr. Bill Gordon 
Deputy Director of the National Science Foundation - Dr. Joseph Bordogna 

I 
Director of the National Astronomy and Ionosphere Center - Dr. Paul F. Gold 
Director of the Arecibo Observatory - Dr. Daniel R. q ~ ~ ~ h u l e r  

/ \<. , 

Closing 

5:30 pm Cocktail 





E s F A D o l L m E ~ o ~ P l m r r o R r m  

~ C d ~  

I 
u 

MENSAJE DE LA G O I ~ A D O R A  PA&9 ANUARIO DEL 
~~ O F ~ ~ C P L  AND ELECTROMC ENGINEERS 

Me siene0 enm- orgullom por la d i h h  omgda al W o  
~ t o r i o d e  Adbcomohita wkbtmbda l a ~ t m i v e r s a t .  
Hasta h monbfhs que c h m d m  esta pueblo mesiro, r t n o d d o s  
c i d e o s  da todas ptes  &I m a d o  llegan pau~ r;scucbar los ritmos del 
Imiverso. 

El 0 b d o  es el del teleseopio radial mh grmk en la 
ti- Y d ~ q w e v i d e n c i a n t a n t o s p ~ ~ q n e I o h a n  
visibdo, es in&dabIt. 

P a d e r ~ v e s a r h s ~ d e n u a s t r o p l a m t a p u r v i a d e l t e ~ o  
ee m hbcho m w u m ~  esthulante e iwIvidabIe. Ha impuIsado a 
nwsims estudiosos, m @cular y a nuestro pueblo, en general, a e x t d a  
sa capacidad & imaghar ms mundos en el dyerso. Tambih nos hace 
reconocer la profundidad de 10s logma tensolbgicos dei ser hamano. 

FeIicito a1 Ins- of Electrical and Electronid Engineers, y muy en 
especial a su cap1nrlo en Puerto Rico, por su decisibn muy acmda en 
d m t q m  a1 Radio Observdtorio de Are& como h t e  emcia1 de 
investigaci6n y kscubrimiento. 

A nmbre &I pueblo & M o  Rim, les extiendo mi sincero 
I 

a&ecdento por este sin* honor. 

Cordiahente, 

Sila M Caldehn 

t 
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The NAlC Arecibo Observatory 
Daniel R. Altschuler 
Director, Arecibo Observatory 

dk ;: 
Running along the north coast of the green island of Puerto Rico is a modern expressway linking the busy 
capital city of San Juan with Arecibo, a town on the north coast. On turning south form Arecibo and heading 
into the interior, the road becomes progressively narrower and the curves sharper. As the route ascends 
the rugged hills of the Karst terrain, images of the modern metropolis rapidly fade into a rural scene where 
cows and chickens roam freely and the slopes are covered with green vegetation, ferns, wild orchids, and 
the shiny broad leaves of banana plants. This is the Puerto Rico of the past. 

But a few kilometers beyond the small town of Esperanza - the 
one you just passed on your way up here -you arrive at the gates 
of an island within this island - the National Astronomy and 
Ionosphere Center s Arecibo Observatory, a facility of the NSF. 
Suddenly the rural scene gives way to a technological 
landscape, one that is at the forefront of cutting-edge research. 
Here, the largest reflector on Earth, a shiny spherical bowl of 
gigantic proportions, catches feeble radio waves which come 
form the Earths Ionosphere or from the most distant objects in 
our Universe. It is a monument to human curiosity 

In the summer of 1960, men and machines moved into a sink-hole in the northen Karst region of Puerto 
Rico to begin work to transform a dream into reality, to realize the ambition of being able to study the upper 
reaches of Earth s atmosphere, where our planet ends and space begins, with a new tool which would also 
be capable of studying the planets of the solar system and be sensitive to weak radio waves produced at 
the farthest reaches of the Universe. 

The Arecibo Ionospheric Observatory (AIO) as it was then 
known, was inaugurated on the first of November of 1963, 
William Gordon, then a professor of Electrical Engineering at 
Corneii University, becoming its first director. Gordon s r 
research during the fifties had led him to the idea of radar 
backscatter studies of the Ionosphere, and his persistence 
culminated in the construction of the Arecibo radarlradio 
telescope. 

On April 7 1964 , the first radar contact with Mercury was 
achieved, under the leadership of Gordon H. Pettengill, then associate director of the Observatory. 



I 
- - - - -. - - - - . - . - - - - . . - - . 

Observations of Mercury on ~ ~ r f i  of 1965-led to a determination of i k s  rotation rate which instead of 88 
days turned out to be 59 days. 

Over forty long years have elapsed and the Arecibo telescope has become a household word. To the 
scientific community it is known for its many contributions to science, and to the public it is known from 
uncountable media exposures, including two major films (Goldeneye and Contact), as well as from the I 

\ 

many (false) stories about how at the Arecibo Observatory we regularly communicate with them . 
I - I  

The Arecibo telescope has undergone two major upgrades, 
' {one in the mid-seventies to replace the giant reflector with a 
new high precision surface and equip it with a new planetary 
radar transmitter, and a second upgrade in the mid nineties, 
including a new and more powerful transmitter and providing - 

the telescope with new optics to greatly enhance its 
capabilities. 

I 

I The telescope has been used to study the properties of 
thousands of distant galaxies, helping to map the geography 

I of our universe. Hundreds of pulsars have been studied, one 
study Ieading to the award in 1993 of the Nobel Prize for I !  

Physics to Joseph Taylor and Russell Hulse for their discovery of the pulsar PSR 81 91 3+'t6. The pulsar, 
first detected on July 2,1974, is one of the few which we know are part of a binary system. Here the pulsar 
is in orbit about another neutron star with a period of only seven hours and forty-five minutes. (Compare 
this with one year for the period of the earth about the sun). Precise measurements of the pulse arrival 
times, which continue at Arecibo, confirmed the prediction of Einstein s general theory of Relativity for the 
production of gravitational waves. In 1991 the first extrasolar planetary system was discovered at 
Arecibo, an exotic system orbiting a pulsar 

The powerful radar has studied the surface of Venus, the moons of 
Jupiter and Saturn, has detected ice on the poles of Mercury and 
looks at a growing number of small near earth crossing asteroids 
with unprecedented resolution. 

- 

In the future a new multibeam receiver system, under construction, 
will allow large-scale surveys of the sky to be conducted with - 'a 
unprecedented sensitivity to find new and interesting pulsars, to- 
map the plane of our MiIky way in neutral hydrogen, to search for 
new galaxies not visible with optical telescopes and to develop new 

y l - q  
I 

modes of observation.. I 

- - - -  - - - - - - - - - - - - - .  .- 
I 
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A few selected past IEEE milestones and the Arecibo Telescope 

Jon Hagen 
Senior Engine,. 
Arecibo Observatory 

Almost all the key elements of the Arecibo telescope were based on technology that was ready 
and waiting - milestone advances made in electronics during and immediately after World War 11. 
This technology had already produced megawatt klystron tubes, reflector antenna theory, and 
servomechanisms for the control of antenna drive systems. Wartime research had also produced 
semiconductor diodes for low-noise radar receivers, research that laid the foundations for the 

P 
transistor and its most dramatic follow-on, the computer. The Arecibo telescope w ~ s  

. I 
fittet with an early high-speed data-taking computer. That computer, needed'f~r 

processing radar data, proved ideal for detecting the radar-like emissions -- 

--_ from pulsars. Here are a few of the milestones that paved the 
-.. --. . way for Arecibo and its science. 

Electronic Numeri -,l l',, f - ~  f., F[P& Operational Use Of Wireless 
' .i 

.'' 1.. i ', ..., 
Integrator and Computer, 1946 : ,.a,., + ; ,: %., Telegraphy, 1899-7902 Capetown, 

g - A .L. 
Philadelphia, PA Dedicated September j 

,$ x,~,, .. . i SA September 1999 - IEEE South 
1987 - IEEE Philadelphia Section .. . . i Africa Section 

'?, - lY A major advance in the history of computing ,,,,, ,' The first use of wireless telegraphy in the 
occurred at the University of Pennsylvania in" field occurred during the Anglo-Boer War 
1946 when engineers put the Electronic (1899-1902). The British Army experi- 
Numerical Integrator and Computer (ENIAC) mented with Marconi s system and the 
into operation. Designed and constructed at British Navy successfully used it for 

the Moore School of Electrical Engineering ; communication among naval vessels in 
under a U. S. Army contract during World War 11, Delagoa Bay, prompting further develop- 
the ENlAC established the practicality of IargeT ment of Marconi s wireless telegraph 
scale, electronic digital computers and strongl$ system for practical uses 
influenced the development of the modern, ; 
stored-program, general - purpose computer. k. . 



At Signal Hill on December 12, 390f, Guglielmcr assistant, G o o ~ e  Kernp, 
confirmed the reception sf the first transatlantic telephone receiver and a 
wire antenna kept aloff by a kite, they heard Morse transmitted from Poldhu, 
Cornwall. Their experiments showed that mdio the hodzon, giving 

I radio a new glabil dimension for communication in the twentieth century 

I Lyngby, Denmark Dedicated May 1994 - lEEE Oenmark Section 

Valdemar Poulssn, a Danish engineer, invented an arc converter as a generator of continuous- 
wave radio signals in 1902. Beginning in 1904, Poulsen used the arG for experimental radio 
transmission from Lyngby fa various receiving si-s in Denmark and Gmat Britain. Pauben-arc 
transmitters wed used internationally until they were superseded by vacuum-tube transmitters. 

I Cambridge, MA ~ e d k a G  October f990 - M E  Boston S e c ~ o n ; ~ ~ & ~ - f . : g ~ k : s ~ ~ m % ~ = : -  , -;;+ 8.rsc+:-~ci: A i - - : f a  ";.r'q3?=+:? ; 

:$-- ;%:. .:, ,L+>:~g:& .:-;. :q,,s:> , . :::.< -2:. 

The MlT Radiation Laboratory, operated on this site between 1940 and 1945, advanced the allied 
war effort by making fundamental cuntributiana to the design and deployment of microwave 
radar systems. Used on land, sea, and in the air, in many adaptations, radar was a decisive factor 
in the outcome of the conflict. The laboratory s 3900 employees made lasting contrlbutiona to 
microwave theory and technology,. operational radar, systems engineering, long-range 
navigation, and control equipment. 

1 2 1 3 



The IEEE 
The Institute of Electrical and ,.~ctronics Engineers, IEEE ( eye-triple-E ), is a non profit, 
technical professional association of more than 350,000 individual members in 150 countries. 
Through its members, the IEEE is the leading authority in technical areas ranging from com- 
puter engineering, biomedical technology and telecommunications, to electric power, aero- 

A space and consumer electronics, among others. 

I ne IEEE World is geographically divided among 10 regions which are the sponsors to rne oa- 
sic local entity called the IEEE section. The Region that houses Puerto Rico is Region 9 
known as the IEEE Latin America Region . 

T*re are more than 300 IEEE sections around the globe for member networking and i n f ~ q a -  
tionsharing. In the Caribbean area we have two of these sections; the IEEE Puerto Rico.and 
Caribbean and the Western Puerto Rico sections. These sections groups more than 1,200 in- 
dividual l~&qembers  including 6 student branches and 9 technical Society chapters. The 
IEEE presence ih Puerto Rico dates back to the 1920 s in the form of the oldest student 
Branch in Region 9,'lhe University of Puerto Rico Mayaguez Campus IE* Student Branch. 
The professional sectionbas formed in the 1960 s and is known as the Puerto Rico and Carib- 
bean Section. The Puerto Rico and Caribbean section is the sponsor of the IEEE Electrical 
ngineering miles( e award granted to the Ar-ibo ~bservatory. 
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Abbott Laboratories 


