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There's always a possibility that 
something you're doing could be 
accomplished faster, or better, 
or more efficiently if you had the 
needed information. 
Often enough your NEN representa- 
tive has that information-whether 
it be a new method, a better prod- 
uct, or one of NEN's extra services. 
Just ask. The answer will come 
from solid training and experience. 
More detailed technical answers are 
quickly available, too. Our represent- 
ative will see that the question is 
handled by the most appropriate of 
several sources a t  NEN, such as our 
Echnical Services Group, who spe 
cialize in customer assistance. 
But first talk with the person who 
represents it all. A good idea may 
be only a convemtion away 
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The deployment of Pershing I1 and 
cruise missiles in Europe has created 
some painful and potentially lasting 
military and political problems for the 
United States and its Western allies 
(see page 371). This photo shows a 
platoon of three Pershing I1 missiles 
erected for a test at Fort Sill, Oklaho- 
ma, in mid-1983. The missiles declared 
operational on 31 December 1983, in 
Mutlangen. West Germany. are identi- 
cal except that they lack the red and 
yellow stripes. [Martin Marietta Aero- 
space] 
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Each meeting is held under the responsibility of its Director, to whom all requests for information, attendance or support should b 
addressed. The meetlngs marked are of particular ~ndus t r~a l  interest. One meetlng IS a T r a ~ n ~ n g  Course sponsored under the Specii  
Programme on Mar~ne Sc~ences (MS). Locations and dates may change. T~t les and addresses have been abridged. Many meetings are c 
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A1 HARRIS, d Herdman lab  Geology, Unlv, Brownlow Str,  liverpool, PO Box 147, l ~ v e ~ o o l  169 38X UK 
August-2 September 1984 Walas/Scotland UK 9 8 4 1 8 3  

'LlCATlONS OF N E W  SPECTROSCOPIC TECHNIQUES TO COAL SCIENCES 
B M  LYNCH, Oep Chematry, St Francis Xav~er Unlv, Ant~gonish Nova Scotla, Canada BZG ICO 

' 8  August 1984 Antlgonah, Nova Scotla, Canada 9 8 5 1 8 3  

PLANETARY PHYSICS 
Prof S K  RUNCORM School of Physics, Univenrty, Newcastle-upon-Tyne NE1 7RU, UK 
2 5  March - 5 April 1984 Newcastla-upon- Tyne, UK 1 0 1  3 / 8 3  

AIR-SEA TRANFER PROCESSES - TRAINING COURSE ( M S )  
Or K KATSAROS Oept Atmosph Science AX-40 Univ Washington Seattle Washington 98195 USA 
Date to be announced lake Washington USA 1 0 1 6 1 8 3  

MATHEMATICS 
COMPUTATIONAL MATHEMATICAL P R O G R A M M I N G  
Prof K SCHITTKOWSKI, lnst fuer lnformatik, Univ Stuttgart Azenbergsh 12 7000 Stutlgart 1, Germany 
2 3  Ju ly -2  August 1984 Bad Windsheim Germany 4 7 8 1 8 3  

OPERATORS AND FUNCTION THEORY 
Or S C  POWER Oept Mathemabcs Univ lancaster Bailrigg lancaster LA1 4Y1 UK 
15- 2 6  July 1984 Lancaster UK 51 8 / 8 3  

RINGS A N 0  GEOMETRY 
Prof R KAYA Anadolu Universitesi Fen-Ed Fakultesi Ogretim Uyesi Eskisehir Turkey 
2 -  14 September 1984 Istanbul Turkey 6 9 6 1 8 3  

UNIVERSAL ALGEBRA AND RELATIONS 
Prof P BERTHIAUME Semin Math Sup, Univ CP 6128 Succ A, Montreal, Oue. Canada H3C 3J7 
16 Ju ly -3  August 1984 Montreal, Canada 6 9 7 1 8 3  

GRAPHS AND ORDERS 
Or I RIVAL Oept Math & Stat. Univ 2500 University Onve N W .  Calgery. Alberta TZN IN4 Canada 
2 0  May - 1 June 1984 Banff Canada 9 6 9 1 8 3  

INFORMATICS 

CONTROL FLOW b DATA FLOW - CONCEPTS OF DISTRIBUTED PROGRAMMING 
Prof F1 BAUER. lnst Inform, Techn Univ , Arcisstr 21. Postfach 20 2420, 0-8000 Munchen 2 Germany 
31 July- 12 August 1984 Marktoberdorf (Nr Munch) Germany 6 8 5 1 8 3  

N E W  SYSTEMS b ARCHITECTURES FOR AUTOMATIC SPEECH RECOGNITION b SYNTHESIS 
Prof R OE MORI, Comp Sc, 14550e Maisoneuve Blvd West Rm H961-22, Montreal, Ouebec, Canada H3G 1 M 8  
2 - 14 July 1984 Bones, France 7 1  2 1 8 3  

RELATIONAL DATA BASE SYSTEMS DESIGN A N D  IMPLEMENTATION 
Dr C J ROGERS Software & Inform Syst Ow, TRWOef Syst Gp . 1145 Argues Av, Sunnyvale, CA 94085, USA 
17 June-29 July 1984 Bad Windsheim. Germany 9 9 2 1 8 3  

LOGICS FOR VERIFICATION A N 0  SPECIFICATION OF PROGRAMS @ 
Or K R  APT 1 I T P  Univ de Pans Vll 2 Place Jussau, F-75251 Paris, France 
15- 1 9  October 1984 France 9 9 5 1 8 3  

APPLIED SCIENCES & ENGINEERING 
GLASS CURRENT ISSUES 
Or J OUPUY O k  Physique des Matdr~aux, 43  Bd du 11 Nov 1918, 69622 Mlleurbanne, Cedax. France 
2 -  13 Apr11 1984 Tgnenfe, Spain 1 0 1 8 3  

INDUSTRIAL ROBOTIC V IS ION 9 
Or A OOSTERLINCK, Centrum Mansali~ke Erfelllkheid M~nderbmedersstraat 12, 8-3000, Leuven 
6 -  17 August 1984 Leuven, Belgium 1 3 5 1 8 3  

PHYSICS b ENGINEERING OF MEDICAL I M A G I N G  
Or R GUZZAROl Nuclear Measurements Unlt, C N R ,  lnst Clin Phys, Ma Sav~, 8, 1-56100 Ptsa, ltaly 
23  September-5 October 1984 Mantea, Italy 1 3 9 1 8 3  

THERMODYNAMICS b FLUID MECHANICS OF TURBOMACHINERY 
Prof A S  UCER Mechanical Englneenng Oept. M~ddle East Techn Univ, Ankars. Turkey 
1 7 - 2 8  September 1984 bmir-Casma, Turkey 4 3 5 1 8 3  

ADAPTIVE METHODS I N  UNDERWATER ACOUSTICS 
lng H URBAN Fried Krupp GmbH Krupp Atlas-Elaktmn~k, PO Box 44 8 5  45 0-2800 Bremen 44 Germany 
3 0  July- 10  August 1984 luneburg Germany 4 3 9 1 8 3  

ADVANCED AGRICULTURAL INSTRUMENTATION 
Or W G  GENSLER Oept of Elechcal Engineenng Univ Arizona Tucson AZ 85721 USA 
2 7  May-9  June 1984 Italy 7 3 6 1 8 3  

MINERAL PROCESSING DESIGN 
Prof Z M  OOGAM Mining Eng~neenng Department, M~ddle East Technical Unlv, (METU) Ankara, Turkey 
6 - 17 August 1984 Ankara, Turkey 7 7 2 1 8 3  

OPTICAL METROLOGY 
Or 0 0 0 SOARES l a b  de Asice, Faculdade da C~enc~as 4000 Porto, Portugal 
6 -  17 August 1984 Povoa da Varzin Portugal 9 4 5 1 8 3  

MICROARCHITECTURE OF VLSl COMPUTERS 
Or P ANTOGNETTI. lstltuto di Elatrotachnaa, Univ of Genova, Yisle Cause 13, 18145 Genova, Italy 
July 1984 Urbino, Italy 9 7 0 1 8 3  

APPLICATIONS OF THE MATERIAL SCIENCES TO THE PRACTICE OF ORTHOPEDIC SURGERY 
Or M OUJOVN/N,: Oept NeumlogicelSurgery. Henry Ford Hospital 2799 W Grand Blvd Oatroic MI48202 USA 
15 - 2 8  July 1984 Marbellia, Spam 9 7 2 1 8 3  

rther information on a particular meeting should be obtained from the meeting Director  named above. 

rther information on the NATO Science Programmes may be obtained from : NATO Scientific Affairs Division, B-1110 Brussels, Belgium. 



NATO Advanced Research Workshops 

Tables rondes de I'OTAN 
ADVANCED RESEARCH WORKSHOPS (ARWs) are work ing meet ings which enable leading researchers, scientists and engineers to  
review the state-of-the-art i n  specific top ics in  fast moving f ields and t o  formulate recommendat~ons for the future They are of about f ive 
days' duration . attendance is limited and usually by invitation only. 

Each meeting is held under the responsibility of its Director, to whom all requests for information, attendance or support should be 
addressed. Four of the meet ings are being sponsored by  the Special Programmes o n  Global Transport Mechanisms (GTM), Selective 
Activation of Molecules (SAM),  Materials Science ( M a t  S) and the Survey Group o n  Astronomy (Astron.). The meetings marked are of 
particular industrial interest. Locations and dates may change. Titles and addresses have been abridged. Many meetings are of an 
interdisciplinary nature . please check all subject areas. 

PUBLICATIONS : 
Proceedings o f  mee t ings  are pub l i shed  In t h e  NATO AS1 S e r ~ e s  by  : Plenum - Reidel - Nijhoff - Springer Verlag. 

LlFE SCIENCES 

M E C H A N I S M S  OF PERCEPTION b ORIENTATION TO INSECT PHEROMONES 
Or M C  BIRCH Oepr of Zoology Soulh Parks Road Oxford OX1 3PS UK 
5 -  10 August 1984 Oxford UK 7 5 / 8 2  

MODELLING THE GROWTH OF WHEAT 
Or W DAY Oepr o fAgr~cuh 8 Hort!culr Un,v Br~srol long Ashton Research Srahon Br!srol BSl8 9AF UK 
9 -  12 Aprml 1984 Br~stol UK 4 3 7 1 8 3  

FUNCTION. STRUCTURE b GENETICS OF PROKARYOTIC b EUKARYOTIC ELONGATION FACTORS 
Or A PARMEGGIANI laboraro~n de B~och~mme Ecola Polytechntque F-91128 Palamseau Cedax France 
16-20 July 1984 Thrveml-Gr~gnon France 7 4 3 1 8 3  

THE PHYSIOLOGY OF THIRST A N 0  S O D I U M  APPETITE 
Or G OE CAR0 lnst of Pharmacology Unmv 01 Camer~no 62032 Camer~no lraly 
11 - 21  July 1984 Camer~no lraly 7 6 7 1 8 3  

VISUAL SPATIAL PROSTHESES FOR THE BLlNO 
Prof 0.H WARREN Collega Humanifres 8 Social Sciences. Univ of California, Rtverside, CA 92521. USA 
3 0  Apri l-3 May 1984 Sen Lrnardino, USA 7 1 0 1 8 3  

H U M A N  I N  VlTRO FERTILIZATION - PRESENT PROBLEMS A N 0  PROSPECTS 
Prof J TESTARL Insarm 187, Gynlc-ObstJr, Anbina-BecPra. 157ruePR-de-Tr!vaux. 92141 Claman France 
19 -22  September 1984 : Cargise Corsica. France 7 5 7 1 8 3  

M E C H A N I S M S  OF SECONOARY BRAIN OAMAGE 
Prof A BAETHMANN lnst Surgical Research Un,v K l~n~kum Grosshardarn 7000 Munchen 70 Germany 
19 -23  February 1984 Mauls/Sfemng lraly 7 7 4 1 8 3  

MULTIDISCIPLINARY ANALYSIS OF EVOLUTIONARY RELATIONSHIPS AMONG RODENTS 
Or W P  LUCKETT Oep Anatomy Unmv Mad~calScmances G P O  Box5067 Sen Juan Puarto Rmco00936 USA 
2 -  6 July 1984 Par~s France 7 8 8 1 8 3  

S Y M P O S I U M  O N  BIOLOGY OF INVERTEBRATE AND LOWER VERTEBRATE COLLAGENS 
Or. S BAIRATI. Oepr General Physiology 8 Biochemmsrry. Univ of Mmlano, Via Calorie 26. 20133 Milano, lraly 
3 - 6 Juna 1984 . Como. Italy 9 5 6 1 8 3  

THE I N  VlTRO EFFECTS OF MINERAL DUSTS 
Prof EG BECK lnsl of Hygmene Justus-Lmebtg Untv 63  Gmassen Germany 
11 - 14 September 1984 Schluchsee-Hochschwmld Garmany 9 7 6 1 8 3  

STANOARDIZATION OF METHODOLOGY FOR THE MYCOLOGICAL EXAMINATION OF FOODS 
Or J E L  CORRY Mmn ofAgrmcu1ture F~sher~esB Food (FoodSc Otvj 65 Romney Sfr London SWlP3RO UK 
July 1984 Bosron USA 9 8 0 1 8 3  

COOROINATE REGULATION OF CHOLESTEROL METABOLISM I N  THE LIVER 
Or. A SANGHVI. Oep of Parhology. Univ of Pittsburgh, School of Medicine, P~nsburgh, PA 16261, USA 
Ocfobar 1984.  Santa Fe, Naw Maxtca USA 9 9 0 1 8 3  

ECOLOGY 

ENVIRONMENTAL MONITORING FOR ARCHITECTURAL CONSERVATION 
Or RA. LIVINGSTON 80.677, Ras. 8 Oat. EPA, 401 M Sr SM Washington, OC 20460, USA 
11 - 15 June 1984 . Rome, Italy 4 5 9 1 8 3  

POPULATION BIOLOGY - THE INTERFACES 
01 P JACOUARO, Oep Physiologme Ecologiqua, CN.R,S, 8 P  5051, 34033 Monfpellier, Francs 
2 8  May-2 June 1984 . Montpellmer, France 8 7 6 1 8 3  

SOCIAL, BEHAVIOURAL b POLITICAL SCIENCES 

RESEARCH I N  USER-COMPUTER INTERACTION 
Prof 8, SCHACKEL Oepf of Human Sciancas, Universmry of Technology, loughborough UK 
9 -  14 September 1984 . Cambridge or Loughborough, UK 9 6 8 1 8 3  

PHYSICS 

CONDENSED M A l l E R  RESEARCH USING NEUTRONS TODAY b TOMORROW 
Or S W LOVESEY Rutherford Appleton Lab Chdron Oxfordshlra OX1 1 OOX UK 
26 -29  March 1984 Abmngdon Nr Oxford UK 4 7 9 1 8 3  

CHEMISTRY, GEOPHYSICS AND ASTROPHYSICS 

THE MORPHOLOGY b DYNAMICS OF THE POLAR CUSP 
Prof A EGEUNO Inst of Phystcs Unmv Oslo PO BOX 1048 Bl~ndarn N-Oslo 3 Norway 
2 0 - 2 7  May 1984 L~llahammer Nomay 4 3 4 1 8 3  

COMPOSITION b INTERACTIONS OF SOIL COLLOIO SURFACES 
Prof M F L  OE BOOOT Fakuh landbouw RUG Coupura Lmnks 533 B-9000 Gent 
2 - 8  Saptamber 1984 Gent Ba$um 51  5 1 8 3  

MOLECULAR ASTROPHYSICS - STATE OF THE ART b FUTURE OlRECTlVES 
Or G H F OIERCKSEN lnsr Asrrophpmk Karl-Schwarzsch~ld-Srr 1 0-8046 Garchlng bem Munchen Garmany 
8 -  14 July 1984 Bad W~ndshemm Germany 7 4 1  1 8 3  

EVOLUTION OF STRUCTURE I N  THE UNIVERSE 
Prof M J  REES, lnst of Astronomy. Mad~nglay Road Cambr~dga CB3 OHA. UK 
January 1984.  Sanra Barbara, California, USA 7 6 8 1 8 3  

CHAOS I N  ASTROPHYSICS 
Prof 1 R  BUCHlER Oapf of Physics, Unmv of Florida. Ga~nsville. F1 3261 1. USA 
8 -  11 Apnl 1984 Palm Coast Florid& USA 7 9 7 1 8 3  

PHASE TRANSITIONS I N  THE VERY EARLY UNIVERSE 
Prof R BAIER. Fakulrar fur Physih, Univ Bielafald Postfach 8640, 0-4800 Bielebld 1, Germany 
4 - 8 June 1984 . 81elalald Germany 8 5 9 1 8 3  

TRANSPORT I N  NON-STOICHIOMETRIC COMPOUNOS 
Prof G SIMKOVICH. Oept Mat  Sc 8 Eng. 206 Sfaidle Bldg. Pann. Slate, Universmty Park, PA 16802, USA 
10-  16 June 1984 . University Park Pennsylvania. USA 8 6 1 1 8 3  

POLYOIACETYLENES - SYNTHESIS. STRUCTURE A N 0  ELECTRONIC PROPERTIES 
01 R R  CHANCE, Corporala Technology. Allmad Corporalion, PO  L x  1021R. Morristown. NJ 07960, USA 
12 -  17 Augusr 1984 . Srrarlord-upon-Avon UK 9 5 9 1 8 3  

COMPUTER SIMULATION OF CONOENSEO MATTER ( M a t  S) 
Or CR  A CATlOW Oep Chem!srry Un~v  Collage London 2 0  Gordon Sheet London WClH OAJ UK 
22 -27  July 1984 Nonvrch UK 7 5 8 1 8 3  

ICE I N  THE SOLAR SYSTEM (Astron) 
Prof A OOLLFUS Obsawato~ra da Pans 92190 Meudon France 
16- 19 January 1984 Nmce France 4 5 0 1 8 3  

BIOGEOCHEMICAL CYCLING OF $ b N I N  REMOTE AREAS (GTM) 
Or J N  GALLOWAY Envtronmenfal Studmas Oepl Unlv Vtrgmnta Charlottesv~lla VA 22903 USA 
8 -  12 October 1984 Sf Georges Barmuda 7 7 1  1 8 3  

THE CHEMISTRY OF WEATHERING (GTM) 
Or J I  OREVER Geology Oep Unmv of Wyommng Laramie WY 82071 USA 
2 5 - 2 9  Juna 1984 Bones Francs 9 7 7 1 8 3  

LASER STUDIES I N  REACTIONS KINETICS V I A T H E  SELECT ACTIVAT OF MOLECULES (SAM) 
Prof E W SCHUG lnsl F Phystk und Theorel Chamme Lmchranbergsrrasse 4 8046 Garchmng Germany 
2 4 - 2 7  Sepramber 1984 Bavarma Germany 1 0 0 0 1 8 3  

SELECTIVE ACTIVATION OF ORGANIC COMPOUNDS - ELECTROSYNTHESIS (SAM) 
Or J H P UTLEY Oepr Organmc Chem Oueen Mary Coll Unmv of London Mmle End Road London El  4NS UK 
9 -  13 Sepramber 1984 Oxford UK 1 0 1 1 1 8 3  

UTlLlZ OF ACTIVATED DIOXYGEN SPECIES I N  THE SELECT OXIDAT OF SUBSTRATES (SAM) 
Prof G MOOENA lsr d Chmmmca Organmca dell Un~vars~fa vma Marzolo 1 35131 Padova lfaly 
25 -29  June 1984 Gahmgnano (Paduaj Italy 7 7 0 1 8 3  

ASYMMETRlC CATALYSIS (SAM) 
Prof B BOSNICH Oept of Chemmstry Unmv Toronto 80 St Georges Sf Toronto M5S 1Al Canada 
2 -  7 January 1984 Flormda USA 7 5 6 1 8 3  

MATHEMATICS 

OIFFERENTIAL GEOMETRY I N  STATISTICAL INFERENCE 
Prol D R COX Oapr MafhemaliEs, Imperial Collage. Huxlay Bumld~ng, 180 Ouaan's Gars, London SW 7281. UK 
9 -  11 April 1984 . London, UK 7 0 1  1 8 3  

COMBINATDRIAL ALGORITHMS ON WOROS 
lng A. APOSTOLIC0 1st dm Scienza dell'lnform.. Fac di Scienza. Unmv di Salerno. 1.84100 Salerno, Italy 
18 -22  June 1984 . Salarno, Italy 8 0 4 1 8 3  

INFORMATICS 

FORMAL SOFTWARE DEVELOPMENT METHOOS 
Prof D BJORNEe Oansk Oatamarik Canter, lundtofrevej 1 C, OK-2800 lyngby. Denmark 
21  - 25  May 1984 : Denmark 9 7 9 1 8 3  

APPLIED SCIENCES 8 ENGINEERING 

PARTIAL PRESTRESSING - FROM THEORY TO PRACTICE 
Prof M Z  COHN Oept Civil Engineering, Unmv Waterloo, Waterloo, Onrarmo, N2l 361. Canada 
1 8 - 2 2  Juna 1984 : St  Remy-Os-Chevrause, France 7 6 4 1 8 3  

PROBLEMS I N  SERVICE LlFE PREDICTION OF BUILDING MATERIALS (Mat .S)  
Or 6 J  FROHNSOORFE Bldg 226, Room 8-368. National Buraau of Standards, Wash~ngron, OC 20234 USA 
10. 12 September 1984 . Parts, France 4 2 9 1 8 3  

SEMICONDUCTOR DEVICE RELIABILITY ( M a t s )  
Or C M  MELLIAR-SMITH Ball Talephona Labs 2525 North 12th St Readmng PA 19604 USA 
Date 8 Place lo ba announced 5 3 4 1 8 3  

APPLICATION OF FRACTURE MECHANICS TO CEMENTITIOUS COMPOSITES ( M a t  S) 
Prof S P  SHAH Oept Matarmals Eng Unlv lllmnots Box 4348 Chmcago I1 60680 USA 
Juna 1984 Evanslon lllmnoms USA 2 / 8 2  



r. 
L '  A C,:: of a KuWd ..." 

A single contaminating cell can turn a whole culture into a 
tissue of lies ... man turns into mouse ... dog turns into man. Don't cell yourself short. 

Until now, running quality control on cell lines has bean Call us at 800-255-3232 to 
time consuming and expensive. Karyotyping requires an 
expert working several days with costly equipment to render 
a somewhat subjective judgement of cell purity. write for literature and a 
Now you can monitor cell contamination quickly, surely, journal reprint pack. 

inexpensively with Corning's new AuthentiKitT" System. Corning Medical and Scientific, 

Simple isoenzyme electrophoresis gives you a definitive, East Walpole, MA 02032. 

hardcopy answer in three hours in eight simple steps learned 
easily even by those not familiar with electrophoresis ... for The Most Trusted Tools Of Science 

much less than the cost of a typical karyotyping. 
All you need is simple, routine equipment and one of our 

kits to authenticate four cell lines. 
CORNING 



THE FOURTH ANNUAL CONGRESS FOR 

RECOMBINANT DNA RESEARCH 
FEBRUARY 19- 22 

TOWN & COUNTRY HOTEL, SAN DIEGO, CALIFORNIA 
Co- Chairmen: 

John D. Baxter Thomas Shenk 
Univ. of California State Univ. of New York 
San Francisco, CA Stony Brook, NY 

The Annual Congress for Recombinant DNA Research, now in its fourth year, is recognized as the premier 
symposium on the subject, and presents the important developments that impact on current and future work. 
Keynote Speakers: Leroy Hood, California Institute of Technology 

Rudi Jaenisch, University of Hamburg 
Session Topics & Speakers: 

PROMOTERS & CHROMATIN STRUCTURE TRANSCRIPTION PROCESSES 
Argiris Efstratiadis, Chairman Peter Gruss, Chairman 
Harold Weintraub James Darnell 
Garry Felsenfeld Walter Keller 
Charles Cantor Steven McKnight 
Robert Tjian PROKARYOTIC GENETICS & PROTEIN LOCALIZATION' 
Carl Parker Thomas Silhavy, Chairman 
GENE TRANSFER John Roth 
Dean Hamer, Chairman Robert Sauer 
Jack Szostak Melvin Simon 
Gerald Rubin Miriam Susskind 
Stanley McKnight PLANT GENOME 
VIRAL GENES & ONCOGENES John Kemp, Chairman 
Arnold Levine, Chairman Brian Larkins 
Michael Cole Sam Levings 
Robert Weinberg Sharon Long 
Michael Wigler 
Poster Sessions: ADVANCES IN RECOMBINANT DNA RESEARCH 

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of 
the meeting; however, only those accepted by Dec. 15 will be published in the journal, DNA. Contact Dr. Steven 
Nordeen, (919) 966-5396. 

Organized by Scherago Associates, Inc., in conjunction with 
the journal, DNA, and Genetic Engineering News, 

published by Mary Ann Liebert, Inc. 
REGISTRATION FEES: 
$400 On-site registration - includes a one year subscription or renewal to the journal, DNA. 
$350 ADVANCE REGISTRATION - (Received by Jan. 16) - Includes a one year subscription or renewal to the 

journal, DNA. 
$175 STUDENT REGISTRATION -Student status must be confirmed in writing by department chairman. Does not 

include subscription. 
4-7 registrations received together from same organization $300 each. Includes 4 journal subscriptions only. 
8-10 registrations received together from same organization $200 each. Includes 4 journal subscriptions only. 
Larger group rates available upon request. 

Attendance will be limited. Make checks payable to: Scherago Assoc., Inc., DNAIHYBRIDOMA 

O Please reserve space(s): Registration Fee of $ enclosed. 
Please send abstract form. 

Name 

Dept. 

Organization 

Street 

City State Zip 

Telephone: ( ) 
Return to: DNA; c/o Scherago Associates, Inc. 

1515 Broadway, New York, NY 10036 (212) 730-1050 
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Aoenteffarpanafbnd 

Mcandarttrnaladtvities = 

Do you know all the 
Some of the international congresses scheduled for 1984 are: advantages that 

the Serono Symposia 
ImmunopharmacoIogy Cytobiology of Leukemias and congress Card offers? 
Taormina, March 8-10 Lymphomas Please ffl in this form 
Scientific Organization: P.M. Miescher (CH) Siena, May 24-26 and mail to 

The Endoche Physiology of Pregnancy Saentifc Organization: D' Quagin' ('1 - Ser0n0 Symposia 
F.GJ. Hayhoe (GB) for information. and PeripartaI Period 

Siena, April 11-13 ! The Adrenal Gland and Hypertension & r f l  ~fiicial Carrier 
Saentifrc Organization: R.B. Jaffe (USA) - padua, june 22-23 I.III--- 

S. Dell'Acqua (I) I would l i e  to receive information about: 

F. Mantero (I) 
*-- Scientifc Organization: E.G. Bigieri (USA) - Serono Symposia Congress Card An the aaove Congresses 

Thyroid Diirders Associated with 
Iodine D&ciency and Excess .............................................. In particular the Congress on 

.......................................................... .................... 
Freiburg, April 24-26 Reproductive Medicine 
Scientifc Organization: J. Koebberling (D) - SanJuan* October 4-6 0 Serono Symposia publications 

..................................................................................... R Hall fGB\ Scientific Organization: E. Steinberger (USA) Name , , 
Address .............................. .. .............................................. 

Perspectives in Fetal Diagnosis Development and Function of the ............................................................................. Geneva, May 2-4 Institution 
Reproductive Organs Please send to Serono Symposia, Via Ravenna 8 - 00161 Rome - Italy 

Scientific Organization: A.M. Kuliev (USSR) - Rehovot, October 22-24 Please send to Serono Symposia, Via Ravenna 8 - 
C.B. Modell (GB) Scientific Organization: A. Tsafriri (IL) 00161 Rome - Italy 
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Protein Chemist ... 
BAKERBOND 

HPLC Columns 

PoreTM LC columns give fast, effi- 
cient separations of proteins, 
peptides and other biomolecules. 

High-Performance Reverse- 
Phase Columns (5-micron, 

WDipheny!-PI, 
WCyanopropyl-CN 

HighaPerformance lon.Exchange 
Columns (5-micron, spherical) 

WPolyethyleneimine (PEI)- 
Anion Exchanger 

BCarboxyl (CBX)-Cation 
Exchanger 

To discover how BAKER- 
BOND Wide-PoreTM columns 
can improve your protein separa- 
tion, call toll-free or write JT. 
Baker Research Products today! 

J.T. BAKER RESEARCH PRODUCTS 
222 Red School Lane 

Phillipsburg, NJ 08865 USA 
(201) 859-2151 

Outside New Jersey (800) 526.0239 
Gross Gerau, W. Germany 9 Deventer, Holland 

Mexico City. Mexico Singapore Sydney, Australia 

0J.T. Baker Chemical Co. 1983 

terministic prejudices. Einstein's posi- 
tion was based, not on his commitment 
to  determinism, but on a strong distaste 
for the "spooky actions at a distance" 
suggested by the quantum doctrine that 
s2(a) acquires its value only as a result of 
the faraway measurement made on parti- 
cle 1. 

What is remarkable about J. S. Bell's 
analysis, and what the experiments of A. 
Aspect et a l ,  confirm, is that Einstein's 
view not only is a t  odds with the ontolag- 
ical precepts of the Copenhagen inter- 
pretation but is also numerically incom- 
patible with the results of other spin 
correlation experiments. It is worse than 
a breach of quantum metaphysics to as- 
sign a value to s2(a) before the faraway 
measurement on particle 1-it is demon- 
strably inconsistent with the observed 
facts. 

It is tempting to say that the only 
property of particle 2 changed by the 
measurement of particle 1 is what we 
know about particle 2, as  in Rohrlich's 
example of the tossed coin. But the 
suggestion that the major difference be- 
tween the classical and quantum exam- 
ples lies in the presence or  absence of a 
detailed dynamics insufficiently empha- 
sizes what is most peculiar about the 
quantum case. The state of the coin is 
heads or tails, whether or not we  know 
it. Particle 2, on the other hand, does not 
possess a value of s2(a) until we carry 
out a distant measurement of s l (a) .  After 
that it does. It is this state of affairs that 
has given rise to some of the bizarre 
philosophical positions Rohrlich men- 
tions. I share his distaste, but it should 
be stressed that many of those positions 
are hardly more peculiar than the un- 
adorned facts. 

N .  DAVID MERMIN 
Laboratory of Atomic a n d  Solid State 
Physics, Cornell University, 
Zthaca, New York 14853 

I am grateful to Mermin for pointing 
out that I have not been sufficiently 
explicit about at least one point in my 
article. H e  refers to  the case when the 
directions a and b are the same, that is, 
when the two spinning particles have 
their spins measured along the same di- 
rection. 

In this case one must distinguish two 
separate matters. One is the law of con- 
servation of angular momentum, which 
guarantees that the spins of the two 
particles are always in opposite direc- 
tions (no matter what direction is cho- 
sen), because the total spin of the system 
has been zero before the breakup into 
two particles. It means that no matter 

what the outcome of the spin measure- 
ment of the particle that is measured 
first, sl(a),  the spin measurement of the 
other particle will give the opposite re- 
sult, s2(a) = -sl(a). N o  action-at-a-dis- 
tance scenario need be invoked here. 
This is simply a matter of satisfying a 
conservation law. 

The other matter deals with the predic- 
tion of the outcome of the spin measure- 
ment sl(a).  It can be one of two values, 
and therefore s2(a) will be one of two 
values. Which one it will be is just as 
probabilistic as  sl(a). But because of the 
conservation law, s2(a) is determined 
uniquely once sl(a) is known, whether 
s2(a) is measured later o r  a t  the same 
time. In that respect the situation is the 
same as  the toss of a coin. 

The difference between the coin toss 
(classical mechanics) and the breakup 
into two spinning particles (quantum me- 
chanics) is (i) that the coin toss has a 
detailed dynamics which in principle can 
be known and then permits one to  pre- 
dict the outcome from the initial condi- 
tions, while the breakup does not have 
such a dynamics (no hidden variables 
that make the outcome deterministic); 
and (ii) that the quantum mechanical 
prediction involves probability ampli- 
tudes while the classica! prediction 
(when the detailed dynamics is not 
known) involves probabilities. It is the 
latter difference that is responsible for 
the difference between quantum me- 
chanical and classical correlations. 

F. ROHRLICH 
Department of Physics, Syracuse 
University, Syracuse, New York 13210 

Digit Counting 

I congratulate Science on printing 23- 
digit and 29-digit numbers without typo- 
graphical error in the item "What does it 
mean to factor?" by Gina Kolata (Re- 
search News, 2 Dec. ,  p. 1000). I infre- 
quently encounter an error of any sort in 
Science; however, I find it difficult to  
reconcile the claim that 2 to the 193rd 
minus 1 is a 58-digit number with its 
decimal representation 12,554,203,470, 
773,361,527,671,578,846,415,332,832, 
204,710,888,928,069,025,791. Perhaps 12 
is considered indistinguishable from a 
single digit in this transcendent realm? 

WALTER I. NISSEN, JR. 
7414 Birch Avenue, 
Takoma Park, Maryland 20912 

Erratum: The revlew of Temperature In the issue 
of 6 January (p. 44) was written by Robert J. Soulen, 
Jr. 
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save more than $7,000 per year 
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instead of an analytical balance 
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cals and reagents for HPLC 
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volving rare, perishable, o r  
hazardous samples. 

Cahn microbalances weigh 
samples to the nearest 0.1 mi- 
crogram with an accuracy of 
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you don't need to prepare large 
samples of cost ly  (greater  
than $20/mg) compounds for 
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1.0 mg for a qualitative analysis 
and 10.0 mg for a quantitative 
analysis. Some difference! 

Now Cahn Microbalances 
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If you are using commercially 
prepared . . . nucleic acids 
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prostaglandins 
. . . Cahn microbalances will 

save you thousands. Further- 
more, in many cases your ex- 
pensive samples will be recover- 
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Let a qualified Cahn represen- 
tative document how you can 
save a considerable sum by us- 
ing our rugged, easy-to-use mi- 
crobalances. Circle the reader 
service number to  find out  
more, or better yet, call our toll 
free number (800) 42 3-6641. 
Cahn Instruments, Inc., 16207 
S. Carmenita Road, Cerritos, CA 
90701 USA. Telephone (213) 
926-3378, TWX 910-583-4806. 
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Engineering and the National Science Foundation 
In the scientific and technical communities of both the federal and private 

sectors, it is widely recognized that an effort to strengthen engineering at the 
National Science Foundation is desirable and timely. The engineering 
professional societies and engineering schools have been dissatisfied with 
N S F  programs for many years. The engineering academic community has 
not found N S F  to be an effective source of assistance as  undergraduate 
enrollments have expanded while out-of-date laboratory facilities and 
inadequate research funding have decreased the ability of the schools to 
attract an adequate number of faculty members or full-time graduate 
students. 

The organizational position of engineering within the N S F  administration 
has been improving. Engineering has emerged from a division status, to part 
of a Directorate of Engineering and Applied Science, to its present position 
as a separate directorate. Presumably engineering is no longer considered as 
one of the sciences or simply the application of science but rather an 
enterprise with distinctive characteristics of its own. 

One of these characteristics is the concentration of activities in industry. 
More than three-quarters of the engineers in the United States are employed 
in industry; industrial laboratories have done the outstanding research in 
many fields. Since much engineering research is best carried out by teams of 
specialists and is frequently heavily dependent on equipment, an industrial 
site may often be better adapted for effective engineering research than the 
usual academic environment. 

Although in-depth skills in scientific and mathematical analysis are 
needed by both scientists and engineers, an engineer must also be able to 
synthesize knowledge into products and systems. Their designs must satisfy 
scientific as  well as  nonscientific criteria such as  manufacturability, main- 
tainability, risk-minimization, and cost-effectiveness. 

There are also distinctions in the academic world. Most engineers 
complete their formal education in 4-year undergraduate programs; such 
programs cannot be directed simply to preparation for graduate work. Post- 
doctoral fellowships, which are so important in the training of research 
scientists, are almost nonexistent among engineers. 

Such differences between engineering and the sciences might lead one to 
the conclusion that engineering should be the responsibility of a federal 
agency other than NSF.  Some countries have developed separate university 
systems for engineering and scientific education, but in the United States 
nearly all research universities have strong scientific and mathematical 
programs as  well as schools of engineering. Thus the U.S. academic 
structure provides a rationale for expanding N S F  activities in engineering 
rather than assigning the general support of engineering research and 
education to other agencies. 

However, of even greater importance is the fact that the scientific and 
engineering enterprises operate most effectively when their borders are kept 
indistinct. Increases of scientific knowledge and understanding have given 
great impetus to engineering and technological advances. In turn, engineer- 
ing and technological advances have frequently led to expansion of scien- 
tific knowledge. The interplay of science and technology, which is crucial to 
the rapid advance of both science and engineering, should not be hampered 
by institutional barriers. 

If engineering in N S F  is strengthened, three objectives can be simulta- 
neously served. First, badly needed assistance to the academic engineering 
community can be more efficiently provided; second, the synergism be- 
tween science and engineering can be reinforced; and third, the nation's 
technological capability can be strengthened. A dynamic engineering pro- 
gram at N S F  is one of the most highly leveraged investments in the nation's 
technological future that the federal government can make.--F. KARL 
WILLENBROCK, Cecil H .  Green Professor of Engineering, Southern Meth- 
odist University, Dallas, Texas 75275 
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