










































































































































































































































































































































































Appendix A

National Science Board, NSF
Staff, Special Commission, Ad-
visory Committees and Panels

National Science Board

Terms Expire May 10, 1970

Mary I. BunTing, President, Radcliffe
College, Cambridge, Mass.

H. E. CarTER, Vice Chancellor for Aca-
demic  Affairs, Urbana-Champaign
Campus, University of Illinois, Urbana,
1.

Jurian R. GorbsmiTH, Associate Dean,
Division of the Physical Sciences, Uni-
versity of Chicago, Chicago, Il

WirLiam W. HacerTy, President, Drexel
Institute of Technology, Philadelphia,
Pa.

Rocer W. Hevns, Chancellor, University
of California at Berkeley, Berkeley,
Calif.

Harvey Picker, Chairman of the Board,
Picker Corp., White Plains, N.Y.

Mina S. Rees, Provost of the University
Graduate Division, City University of
New York, New York, N.Y.

F. P. Tuieme, President, University of
Colorado, Boulder, Colo.

Terms Expire May 10, 1972

Crirrorp M. HArDIN, Secretary of Agri-
culture, Washington, D.C.

CuarrLEs F. Jones, President, Humble
Oil & Refining Co., Houston, Tex.

Tuomas F. Jones, Jr., President, Uni-
versity of South Carolina, Columbia,
S.C.

*Roeert S. Morison, Professor of Biol-
ogy and Director, Division of Biological
Sciences, Cornell University, Ithaca,
N.Y.

*E. R. Piore (Vice Chairman, National
Science Board), Vice President and
Chief Scientist, International Business
Machines Corp., Armonk, N.Y,

Josern M. Revnorps, Boyd Professor of
Physics and Vice President for Instruc-
tion and Research, Louisiana State Uni-
versity, Baton Rouge, La.

AtHeELsTAN F. SpiLHAUs, President,
Aqua International, Inc., Palm Beach,
Fla.

Ricuarp H. Surrivan, President, Asso-
ciation of American Colleges, Washing-
ton, D.C.

Terms Expire May 10, 1974

R. H. Bing, Rudolph E. Langer Professor
of Mathematics, University of Wiscon-
sin, Madison, Wis.

*Harvey Brooxs, Gordon McKay Pro-
fessor of Applied Physics and Dean of
Engineering and Applied Physics, Har-
vard University, Cambridge, Mass.

WirLiaM A, FowLER, Professor of Physics,
California Institute of Technology,
Pasadena, Calif.

NormaN Hackerman, President, Univer-
sity of Texas at Austin, Austin, Tex.

*Priip HanoLer (Chairman, National
Science Board), President, National
Academy of Sciences, Washington, D.C.

James G. MarcH, Professor of Psychology
and Sociology, School of Social Sciences,
University of California at Irvine,
Irvine, Calif.

Grover E. Murray, President, Texas
Tech University, Lubbock, Tex.

Freperick E. SmitH, Professor of Re-
-source Ecology, Graduate School of
Design, Harvard University, Cam-
bridge, Mass.

Member Ex-Officio

WirLiam D. McELroy, Director, National
Science Foundation, Washington, D.C.
(Chairman, Executive Committee)

* » =

VERNICE ANDERSON, Secretary, National
Science Board, National Science Foun-
dation, Washington, D.C.

Sepecia. CoMMISSION ON THE SociAL
ScIENCES

OrviLLE G. Brim, Jr. (Chairman), Presi-
dent, Russell Sage Foundation, New
York, N.Y.

H. Guyrorp Stever (Vice Chairman),
President, Carnegie-Mellon University,
Pittsburgh, Pa.

SamueL J. ELbersveLp, Professor of Po-
litical Science, University of Michigan,
Ann Arbor, Mich.

MarioNn B. Forsom, Director, Eastman
Kodak Co., Rochester, N.Y.

Wirriam L. Garrison, Director, Center
for Urban Studies, University of Illinois
at Chicago Circle, Chicago, Ill.

MarcareT A. Hickey, Public Affairs Edi-
tor, Ladies Home Journal, St. Louis,
Mo.

Aperame Cromwert HiLp, Acting Di-
rector, African Studies Center, Boston
University, Brookline, Mass.

GarpNer Linpzey, Vice President for
Academic Affairs, University of Texas,
Austin, Tex,

Paur A. Samuerson, Professor of Eco-
nomics, Massachusetts Institute of
Technology, Cambridge, Mass.

Cecit G. Suers, Director, Health Services
Research Center, University of North
Carolina, Chapel Hill, N.C.

Avrran F. SmitH, Vice President for Aca-
demic Affairs, University of Michigan,
Ann Arbor, Mich.

*Member, Executive Committee.
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National Science Foundation
Sm £ 2

Director, William D. McElroy
Executive Assistant, Robert W. Johnston
Executive Associate Director, Louis Levin

Office of Computing Activities

Head (Acting), Glenn R. Ingram
Special Assistant, Christof N. Schubert

InstTiTUTIONAL COMPUTING SERVICES
SECTION

Head, Joseph P. Fennell

SpeciAL ProjECTS SECTION
Head, Arthur S. Melmed

Epucation, REsearcH, AND TRAINING
SecTiON
Head, Kent Curtis

Research

Associate Director, Randal M. Robertson

Deputy, Edward P. Todd

Special Assistant, Leonard F. Gardner

Senior Staff Associate, Raymond J. Seeger

Assistant For Special Projects, Jerome H.
Fregueau

Division of Environmental
Sciences

Division Director, T. O. Jones
Deputy Division Director, A. P. Grary

OFFICE OF ANTARCTIC PrROGRAMS

Chief Scientist, Louis O. Quam
Executive Officer, G. R. Toney

SciENCE ProcraMs

Program Director, Antarctic Biology,
George A. Llano

Program Director, Antarctic Earth Sci-
ences, Mort D. Turner

Program Director, Antarctic Atmospheric
Physics, Ray R. Heer, Jr.

FieLp REQUIREMENTS AND COORDINATION
ProcrAM

Program Director, Philip M. Smith

Projects Coordinating Officer, R. L. Dale

Polar Engineering O fficer, Jerry W. Huff-
man

Vessell ~Coordinating
Merle R. Dawson

Officer-Eltanin,

ATMOSPHERIC SCIENCES SECTION
Head, Fred D. White

INTERDEPARTMENTAL COMMITTEE FOR
ATMOSPHERIC SCIENCES

Executive Secretary, Sherman W. Betts

AEroNOMY PrROGRAM

Program Director (Acting),
White

Fred D.

**Ag of Aug. 15, 1969,

MEeTEROLOGY PROGRAM

Program Director, Eugene W. Bierly

SoLAr TERRESTRIAL RESEARCH PROGRAM

Program Director, Albert E. Belon

WEATHER MODIFICATION PROGRAM

Program Director, Peter H. Wyckoff

NatronalL. CENTER FOR ATMOSPHERIC
RESEARCH

Program Coordinator, Glenn E. Stout

EArTH ScIENCES SECTION

Head, William E. Benson

GEOCHEMISTRY PROGRAM

Program Director, Alvin Van Valkenburg
GeoLocYy ProGrAM

Program Director, Richard G. Ray
GeorHysICs ProorAM

Program Director, Pembroke J. Hart

OCEANOGRAPHY SECTION

Head, Hugh McLellan

PrysicAL. OCEANOGRAPHY PROGRAM

Program Director, P. Kilho Park

OceanNoGrRAPHIC FaciLiTies ProGRAM

Program Director, Mary K. Johrde

SuBMARINE GEeoLocy AND GEOPHYSICS
Program

Program Director, Vernon J. Henry

Division of Mathematical and
Physical Sciences

Division Director, William E. Wright
Executive Assistant, Andrew W. Swago

AsTrRONOMY SECTION

Head, Robert Fleischer

OpTICAL AsTRONOMY PROGRAM
Program Director, Harold H. Lane
Rapio AsTrRONOMY PROGRAM
Program Director, Everett H. Hurlburt

CHEMISTRY SECTION

Head, M. Kent Wilson
CuemicarL Dynamics ProoraM
Program Director, Donald A. Speer
CHEMICAL INSTRUMENTATION AND ANAL-
vs1s PROGRAM
Program Director, Arthur F. Findeis
CueMmicAL THErRMODYNAMICS PrROGRAM
Acting Program Director, James ]J.
Zwolenik
Quantum CHEMISTRY PROGRAM
Program Director, William H. Cramer
STRUCTURAL CHEMISTRY PROGRAM
Program Director, O. William Adams
SyntrHETIC CHEMISTRY PROGRAM
Program Director, Oren F. Williams

MATHEMATICAL SCIENCES SECTION

Head, William H. Pell

ALcEBrA AND ToroLoGY ProGRAM

Program Director, Ralph M. Krause

AnaLysis, FounpaTtions, AND GEOMETRY
ProGrAM

Program Director (Acting), John V. Ryff

APPLIED MATHEMATICS AND STATISTICS
ProGrAM

APPENDICES 7115

Program Director, Barnett R. Agins
Puysics SecTiON

Head, Wayne R. Gruner
ATtomic AND  MOLECULAR
ProcraM
Program Director, Langdon T. Crane, Jr.
EvLEMENTARY PARTICLE PHYSICS PROGRAM
Program Director, J. Howard McMillen
InTerMEDIATE ENEROY PHYSICS PROGRAM
Program Director, Paul F. Donovan
NucLear PHysiCs ProcrAM
Program Director, William S. Rodney
Sorwn State AND Low TEMPERATURE
Prvysics ProGrAM
Program Director, Howard W. Etzel
TreoRETICAL PHYSI1CS PROGRAM
Associate Program Director, Joel A. Snow
Associate  Program  Director, Bernard
Chern

Paysics

Division of Biological and Medical
Sciences

Division Director, Harve J. Carlson
Deputy Division Director, John W. Mehl
Special Assistant, Mis. Joan Jordan

CeLLuLar BroLocy SECTION

Head, Herman W. Lewis
DEevVELOPMENTAL BioLocy PRrOGRAM
Program Director, Eloise E. Clark
Generic BioLocy ProcraM
Program Director (Acting), Herman W.
Lewis
EcoLocy AND SYSTEMATIC
BioLocy SecTION

Head, John F. Reed

EcosysTEM ANALYSIS PROGRAM
Program Director, Charles F. Cooper
BroLocicAL OCEANOGRAPHY PROGRAM
Progarm Director, Malvern Gilmartin
GeneraL EcoLocy ProorAM

Program Director, John L. Brooks
SysTEMATIC BioLogy PROGRAM
Program Director, John O. Corliss

MoLecurar BiorLocy SEcTION

Head, Eugene L. Hess

BrocHEMISTRY PROGRAM

Program Director, Abraham Eisenstark

Bioruysics ProGraM

Program Director (Acting), Eugene L.
Hess
PHYSIOLOGICAL PROCESSES SECTION

Head, David B. Tyler

REecurLAToRY BioLocy PROGRAM

Program Director (Acting), David B.
Tyler

MerasoLic BioLocy PROGRAM

Program Director, Elijah B. Romanofl

PsycHoBioLooy PROGRAM
Program Director, Henry S. Odbert
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Division of Engineering
Division Director, John M. Ide
EnciNeeriNg CHEMISTRY PROGRAM
Program Director, Lewis G. Mayfield
EncineeriNG ENERGETICS PROGRAM
Program Director (Acting), R. E. Ros-

tenbach
ENGINEERING MATERIALS PROGRAM
Program Director, Israel Warshaw
EnciNgErING MEcHANICS PrROGRAM
Program Director, Michael P. Gaus
EnGINEERING SysTEMS ProGrRAM
Program Director (Acting), Elias Schutz-
man
SpeciaL ProGrAMS
Program Director, Morris S. Ojalvo

Division of Social Sciences

Division Director, Howard H. Hines

ANTHROPOLOGY PROGRAM

Program Director, Richard W. Lieban

EconoMmics ProGraM

Program Director, James H. Blackman

GEOGRAPHY PrOGRAM

Program Director, Howard H. Hines

History AND PHILOSOPHY OF SciENCE
ProGrAM

Special Consultant, Dudley Shapere

Special Assistant, Mrs. Bertha W. Rubin-
stein

PorrTicAL ScieNce ProoraM

Program Director, Howard H. Hines

SocioLocy AND SociaL PsycHoLooy
ProGram

Program Director, Charles R. Wright

SpeciaL ProjecTs ProoraMm

Program Director, Murray Aborn

Office of Sea Grant Programs

Head, Robert B. Abel

Planning Officer, Harold L. Goodwin
Program Director, Arthur G. Alexiou

Program Director, Robert D. Wildman

Institutional Relations

Acting Associate Director, Howard E. Page

Special Assistant (Planning), Mrs. Mil-
dred C. Allen

ARCHITECTURAL SERVICES STAFF

Supervisory Architect, Harold Horowitz
Engineer, S. A. Heider

Grabuate Science Faciuities Section

Head, Joshua M. Leise

Staff Associates: Richard A. Carrigan,
Paul G. Cheatham, Lloyd O. Herwig,
Frederic A. Leonard, Harold A. Spuhler

InsTrTuTiONAL GRANTS FOR SCIENCE
Procram

Program Director, J. Merton England

Unxiversity ScieNce DEVELOPMENT
SECTION

Head, Denzel D. Smith

Senior Staff Associate, George A. Livings-
ton

Staff Associates: George W. Baker, Jesse
C. Denton, J. Richard Mayer, David T.
Clark

Science DEVELOPMENT
SecTioN

Head, William V. Consolazio

Staff Associates: Edward Z. Dager, John
F. Lance, Ralph H. Long, Jr.

DEPARTMENTAL

Education

Associate Director, Thomas D. Fontaine

Deputy Associate Director, Keith R,
Kelson

Executive Assistant, Albert T. Young

PrLanNiNG AND EvaruaTion Unit

Planning Officer, William A. Jaracz

Division of Undergraduate
Education in Science

Division Director, Lyle W. Phillips

Pre-service Teacuer Ebucation Pro-
GRAM

Program Director, Donald C. McGuire

CoLLeEceE TEACHER PROGRAM

Program Director, Reinhard L. Korgen

UNDERGRADUATE INsSTRUCTIONAL Pro-
GRAMS

Program Director, Richard C. Kolf

Correce Science ImprovemenT ProO-
OCRAM

Program Director, James C. Kellett, Jr.

Science Curricurum  IMPROVEMENT
Prooram

Program Director, Alfred F. Borg

Division of Graduate Education
in Science

Division Director, Howard D. Kramer

Deputy Division Director, Francis G.
O’Brien

Apvancep Science EpucatioNn PROGRAM

Program Director, Fred S. Honkala

GrADUATE FeELLowsHips AND TRAINEE-
sHIPS PROGRAM

Program Director, Douglas S. Chapin

FacurLty aAnD PostpocToral FeLLow-

sHIPS PROGRAM

Program Director, Hall Taylor

Sentor FeLLowsHips ProcraM

Program Director, Mrs. Marjory R. Bene-
dict

Division of Pre-College Education
in Science
Division Director, Charles A. Whitmer

TeacuHeEr EpucaTtion SECTION
Head, C. Russell Phelps

SumMER STupy PROGRAM

Program Director, William E. Morrell

ResEARCH TRAINING AND ACADEMIC YEAR
Stupy ProGrAM

Program Director, Michael M. Frodyma

Stupent AND CurricurLum IMPROVE-
MENT SECTION

Head, Howard J. Hausman

Pre-coLLEGE Course CONTENT IMPROVE-
MENT PROGRAM

Program Director, Laurence O, Binder

STupeENT AND COOPERATIVE PROGRAM

Program Director, E. Allen Davis

Planning

Planning Director, Charles E. Falk
Deputy Planning Director, Arley T. Bever
Special Assistant, Lawton M. Hartman

Office of Data Management
Systems

Acting Head, R. W. H. Lee

Office of Planning and Policy
Studies

Head, Sidney G. Reed, Jr.

Office of Economic and
Manpower Studies

Head, H. E. Riley
Deputy Head, Sidney A. Jaffe

STATISTICAL SURVEYS AND REPORTS
SecTiON

Head, Kenneth Sanow

GoverNMENT Stupies Group

Study Director, Benjamin L. Olsen

UniversiTies AND NonprorIT INsTITU-
TioNs Stupies Group

Study Director, Joseph H. Schuster

InpustrY StUDIES GROUP

Study Director, Thomas J. Hogan

ANALYTICAL Stupies Group

Study Director, Lawrence Seymour

SPONSORED SURVEYS AND STUDIES
SecTION

Head, Thomas J. Mills

ScienTiFic Manrower Stubpies Grour
Study Director, Norman Seltzer
Science Epucation Stupies Grour
Study Director, Justin C. Lewis
NatioNaL RecisTEr Grour

Study Director, Milton Levine
Forewsx Stupies Grour

Study Director, Joseph P. Kozlowski
SpeciaL AnaLysis Group

Study Director, Robert W, Cain
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Office of Science Information
Service

Head, Burton W. Adkinson
Deputy Head, Henry J. Dubester

STuDpIES AND SuPPORT SECTION

Head, William S. Barker

REeESEARCH AND STUDIES PROGRAM
Program Director, Donald K. Pollock
INFORMATION SysTEMS PrROGRAM
Program Director, Harold E. Bamford, Jr.,
INFORMATION SERVICES PROGRAM
Program Director, Gordon B, Ward
SrEcIAL ProjEcTs Prooram
Program Director, Edward C. Weiss
CHEMICAL INFOrRMATION UNiT
Head, Paul D. Olejar

ScilENCE INFORMATION COORDINATION
SecTiON

Head, Ernest R. Sohns

DomesTic Science INrorMATION Pro-
GRAM

Program Director, Henry Tovey

ForeicN ScieEnce Inrormation Pro-
GRAM

Program Director, Eugene Pronko

Office of International Science
Activities
Head, Arthur Roe

COOPERATIVE SCIENCE ACTIVITIES

Head, Max Hellmann

InDIA PrROGRAM

Program Director, Gordon Hiebert

UNiTED  STATES-JAPAN aAND  UniTeD
StaTES-ITALY PrOGRAMS

Program Director, J. E. O’Connell

ScienTiFic Liatson

Head (Vacant)

NSF/New DeLui, NSF Science Liar-
soN Starr, USAID New DeLnuI, CARE
oF AGENCY FOR INTErRNATIONAL DE-
VELOPMENT, WasHINcTON, D.C. 20523

Head, Ray Koppelman

Professional Associates, Duncan Clement,
Robert Hull, Warren Thompson

NSF/Tokvo, Science Liaison STaFF,
NaTtionaL Science FounpaTion, CARe
oF AMERICAN EmBassy, APO Sawn
Francisco 96503

Head, Walter Hodge

Office of the General Counsel

General Counsel, William J. Hoff

Deputy General Counsel, and Head, Legal
Office, Charles F. Brown

Deputy General Counsel—Special Proj-
ects, Charles Maechling, Jr.

Office of Congressional and Public
Affairs

Head, Clarence C. Ohlke

Special Assistant for Publications Policy,
Jack Kratchman
Congressional Liaison Office

Congressional Liaison Officer, Theodore
W. Wirths

Public Information Office
Public Information O fficer, Roland D.

Paine, Jr.
Administrative Manager

Administrative Manager, F. C. Sheppard
Deputy Administrative Manager, Henry
Birnbaum

Office for Equal Opportunity

Head, Howard S. Schilling
Deputy Head, Francis G. Naughten

Contracts Office
Head, Robert D. Newton

Grants Office

Head, William E. Fee, Jr.
Deputy Head, Robert A. Michelitch

Management Analysis Office
Head, George Pilarinos

Administrative Services

Administrative Services Officer, Howard
Tihila

Personnel Office
Personnel Officer, Calvin C. Jones

Comptroller
Comptroller, Aaron Rosenthal

Budget Office

Budget Officer (Deputy Comptroller),
Luther F. Schoen

Finance Office
Finance Officer, Edward B, Garvey

Indirect Cost (Rate) Determina-
tion Office

Head, Louis Siegel

Internal Audit Office
Head, Wilford G. Kener
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Advisory Committees and Panels

Apvisory ComMMITTEE FOR BioLocicaL
AND MEDICAL SCIENCES

W. Frank Blair
Department of Zoology
University of Texas
Austin, Tex.

Edward W. Fager (Vice Chairman)

Scripps Institution of Oceanography

University of California, San Diego

La Jolla, Calif.

David M. Gates

Director

Missouri Botanical Garden

St. Louis, Mo.

Carl Gottschalk (Chairman)

School of Medicine

University of North Carolina

Chapel Hill, N.C.

J. Woodland Hastings

Biological Laboratories

Harvard University

Cambridge, Mass.

Anton Lang, Director

Atomic Energy Commission Plant Re-
search Laboratory

Michigan State University

East Lansing, Mich.

John W.Saunders

Department of Biological Sciences

State University of New York

Albany,N.Y.

Charles G. Sibley

Peabody Musuem

Yale University

New Haven, Conn.

Richard L. Solomon

Department of Psychology

University of Pennsylvania

Philadelphia, Pa.

Norton D. Zinder

Rockefeller University

New York.N.Y.

Apvisory CommiTTEE FOR COMPUTING
ACTIVITIES

Daniel Alpert (Chairman)

Dean, Graduate College

University of Illinois

Urbana, Ill.

Gordon W. Blackwell

President

Furman University

Greenville, 8.C.

Samuel D, Conte

Director, Computation Center

Purdue University

Lafayette, Ind.
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Sidney Fernbach

Head, Computation Division
Lawrence Radiation Laboratory
Livermore, Calif.

John G. Kemeny (vice-Chairman)
Department of Mathematics
Dartmouth College

Hanover, N.H.

Alan J. Perlis, Head

Department of Computer Science
Carnegie-Mellon University
Pittsburgh, Pa.

J. T. Schwartz

Courant Institute of
Sciences

New York University

New York, N.Y.

Ithiel de Sola Pool

Department of Political Science
Massachusetts Institute of Technology
Cambridge, Mass.

Ottis W. Rechard

Director, Computing Center
Washington State University
Pullman, Wash.

Jules I. Schwartz
King Resources Co.
Los Angeles, Calif.

Harrison Shull

Dean of the Graduate School
Indiana University
Bloomington, Ind.

Mathematical

Patrick C. Suppes

Institute for Mathematical Studies in the
Social Sciences

Stanford University

Stanford, Calif.

ApvisorY COMMITTEE FOR ENGINEERING

Donald A. Dahlstrom
Vice President, Eimco Corp.
Palatine, Ill.

Daniel C. Drucker

Dean, College of Enginering
University of Illinois
Urbana, Ill.

George W. Housner

Department of Civil Engineering
California Institute of Technology
Pasadena, Calif.

Thomas L. Martin, Jr. (Chairman)
Dean, Institute of Technology
Southern Methodist University
Dallas, Tex.

Charles L. Miller

Department of Civil Engineering
Massachusetts Institute of Technology
Cambridge, Mass.

Rustum Roy, Director,
Materials Research Laboratory

Pennsylvania State University
University Park, Pa.

Robert M. Saunders

School of Engineering
University of California, Irvine
Irvine, Calif.

John G. Truxal, Provost,
Polytechnic Institute of Brooklyn
Brooklyn, N.Y.

Winfield W. Tyler (Deputy Chairman)
Vice President for Research
Xerox Corp.

Rochester, N.Y.

Max L. Williams, Jr.
College of Engineering
University of Utah
Salt Lake City, Utah

Apvisory CoMMITTEE FOR ENVIRON-
MENTAL SCIENCES

James R. Balsley, Jr.

Chairman, Department of Geology
Wesleyan University

Middletown, Conn.

Wayne V. Burt, Chairman
Department of Oceanography
Oregon State University

Corvallis, Oreg.

John E. Cantlon
Department of Botany
Michigan State University
East Lansing, Mich.

Richard M. Goody

Director of Blue Hills Observatory
Harvard University

Cambridge, Mass.

Glenn R. Hilst

Executive Vice President
Traveler’s Research Center, Inc.
Hartford, Conn.

Vernon J. Hurst, Chairman,
Department of Geology
University of Georgia
Athens, Ga.

Richard H. Jahns (Vice Chairman)
Dean, School of Earth Sciences
Stanford University

Stanford, Calif.

James Warren McKie
Department of Economics
Vanderbilt University
Nashville, Tenn.

Carl Oppenheimer, Chairman,
Department of Oceanography
Florida State University

Tallahassee, Fla.

Robert A. Ragotzkie (Chairman)
Director of the Marine Studies Center

University of Wisconsin
Madison, Wis.

Gilbert F. White
Professor of Geography
University of Chicago
Chicago, IIL

Apvisory COMMITTEE FOR
INsTITUTIONAL RELATIONS

Homer D. Babbidge, Jr.
President

University of Connecticut
Storrs, Conn.

Louis T. Benezet (Chairman)
President

Claremont University Center
Claremont, Calif.

John A. D. Cooper

Dean of Science
Northwestern University
Evanston, IlL

Willard Deming Lewis
President

Lehigh University
Bethlehem, Pa.

Joseph L. McCarthy
Dean of Graduate School
University of Washington
Seattle, Wash.

Edgar F. Shannon, Jr. (Vice Chairman)
President

University of Virginia

Charlottesville, Va.

George L. Simpson, Jr.

Chancellor

University of Georgia System

Atlanta, Ga.

Joseph R. Smiley
President

University of Colorado
Boulder, Colo.

Calvin A. Vanderwerf
President

Hope College
Holland, Mich.

Apvisory COMMITTEE FOR
MATH!’.M.ATIC.AL AND
PHYSICAL SCIENCES

Bart J. Bok

Director, Stewart Observatory
University of Arizona
Tucson, Ariz.

Gerald M. Clemence

Yale University Observatory
New Haven, Conn.

Paul J. Flory
Department of Chemistry
Stanford University

Palo Alto, Calif.

Herman H. Goldstine (Vice Chairman)
Research Division, IBM Corp.
Yorktown Heights, N.Y.
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Kenneth Greisen
Department of Physics
Cornell University

Ithaca, N.Y.

Irving Kaplansky
Department of Mathematics
University of Chicago
Chicago, IlL

Verner Schomaker (Chairman)
Department of Chemistry
University of Washington
Seattle, Wash.

William P. Slichter

Bell Telephone Laboratories, Inc.
Murray Hill, N.J.

George H. Vineyard
Brookhaven National Laboratory
Brookhaven, Long Island, N.Y.

Apvisory COMMITTEE FOR
PLANNING

Paul M. Doty

Department of Chemistry

Harvard University

Cambridge, Mass.

Wayland C. Griffith (Vice Chairman)

Vice President for Research and Tech-
nology

Missiles and Space Co.

Lockheed Aircraft Corp.

Sunnyvale, Calif.

Milton Harris

Chairman of the Board of Directors

American Chemical Society

Washington, D.C.

Allyn W. Kimball

Dean of Arts and Sciences

Johns Hopkins University

Baltimore, Md.

Edwin Mansfield

Department of Economics

University of Pennsylvania

Philadelphia, Pa.

Emmanuel G. Mesthene

Director

Program on Technology and Society

Harvard University

Cambridge, Mass.

David Z. Robinson

Vice President for Academic Affairs

New York University

New York, N.Y.

M. H. Trytten

Consultant to the President of the Na-
tional Academy of Sciences

Washington, D.C.

Carl M. York, Jr. (Chairman)

Assistant Chancellor for Research

University of California, Los Angeles

Los Angeles, Calif,

Avpvisory COMMITTEE FOR
Science Epucation

Sanford S. Atwood

President

Emory University

Atlanta, Ga.

George Henry Baird

President and Executive Director
Educational Research Council
Cleveland, Ohio.

Lionel V. Baldwin

Dean, College of Engineering
Colorado State University

Fort Collins, Colo.

Herbert J. Greenberg

Chairman, Department of Mathematics
University of Denver

Denver, Colo.

John K. Hulm

Director, Solid State Sciences R. & D.
Research Laboratories
Westinghouse Electric Corp.
Pittsburgh, Pa.

Allan A, Kuusisto

Vice President for Academic Affairs
State University of New York
Albany, N.Y.

James W, Mayo

Chairman, Department of Physics
Morehouse College

Atlanta, Ga.

James Findley Nickerson
President

Mankato State College
Mankato, Minn.

Joseph B. Platt (Chairman)
President

Harvey Mudd College
Claremont, Calif.

Arnold E. Ross

Chairman, Department of Mathematics
Ohio State University

Columbus, Ohio

William A. Stallard
President

South Florida Junior College
Avon Park, Fla.

Apvisory COMMITTEE FOR
SociAL ScIENCES

Roger C. Buck

Department of History and Philosophy of
Science

Indiana University

Bloomington, Ind.

Eugene A. Hammel

Department of Anthropology

University of California, Berkeley

Berkeley, Calif.
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Robert E. Lane
Department of Political Science
Yale University

New Haven, Conn.
Stanley Lebergott
Department of Economics
Wesleyan University
Middletown, Conn.
Marion E. Marts
Vice-Provost

University of Washington
Seattle, Wash.

John C. McKinney
Department of Sociology
Duke University

Durham, N.C.

M. Brewster Smith
Department of Psychology
University of Chicago
Chicago, IIl.

Robert Strotz

College of Arts and Sciences
Northwestern University
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Financial Report

for Fiscal
Year 1969
Appendix B
Salaries and Expenses
Appropriation
Receipts
e "‘r..’u’”’""""E'r'.f'.?.'i:}";;.m.}a"fraa $460, 990,099
Rego”v:nr:.lrpllﬁyur obligation_ I ‘;‘gg;'%
Reimbursement from nonj:deral source. " 143,945

455, 766, 510
Less: Bureau of Bud .

l;uervt established

under Public Law90-218___._ —20, 000, 000
Transfer appropriation to GSA for rent _ —-3,85
Talllalmllblthrnbligatinn...,,_....‘___.......,.
Net obligations
Support of scientific research:
Scientific research project support:
Mll;l;;nlﬂcl ..................... ;%., gg: ?g;
6, 816, 879
8, Zﬂg: 695
19, 381, 729
7,917, 288
19, 265, 222
15, 238, 808
Subtotal._ . 176, 024, 594
Smil:ind research facilities and equip-
Biological sciences research facilities:
pecialized biological facilities and
equipment. .. . .. 879,828
Ocumph-c research vessels and 99,546
Enlnmnmnhl “sciences research faciii- :
ies:
aphic research facilitles. . 697, 055
I..lnmrsly atmospheric  research
297,964
Phyml sclcnus research facilities:
Chemistry research instruments. _ 1,699,728
University astronomr ressarch

ool ..o o ool 323,600
Ini y phy h facili-

L SO M R 1,299, 639
Engineering research facilities_ 880, 457
Specializ su:ul science research

facilities. ... ... . 437,900

Subtotal. ... . . . 7,215,817

Nllioml research programs:

pr
wnum modification promm
Ocean sediment coring program . 2,435, 000
International  biological  pro-

grams..._.. 1,215, 800
Global atmospheric research

program. ... ____ 536, 490

Subtotal.. ... . . __ 13, 479,919

National research centers:
National Radio Astronomy Ob-

7,278,214
Kitt Pukrﬁaﬁnul thmtnry 5,699, 510
Cerro Tublo Inter-American
Obsei lar 4, 550, 000
Nltnnll Ctn for Atmospheric
Research 11,036, 737
Subtotal.. ... _.

- 28,564, 461

Subtuhl :uvpod of seienliﬁc

$435, 762, 653

225,284,791

National sea grant pro

Computing activities irfr:dmmﬁun and research_ .

Institutional suplpo«t for science:
Institutional grants for science
Graduate schnu facilities. .

$0
5,979,815

Subtotal ... . _ ... . 5,979,815
Science development ams: o
University sellpr:aew 'E'mmnl
__ program._ __ --. 23,103,000
| “science devsloj 64670
A 8,634,
collage science fmprnvarrunl pro-
gram.___. 8,763,700

Subtotal______ F 40,501, 370
Subtotal, |n:htuhmul suppon for i
science_.__._._____ L L

Science education support:

Precollege education in science:
Course content improvement. .
Cooperative no!lm mi mmm

| projects. ...
Institutes. .. s

Research plmcip!!mn and ‘science
. activities for hl?he
ot shiidect

Subtotal__ .. ..
Undergraduate education in science;

710, 535
I 833. 583

30, ?}‘9, 2’32

Scfenoe curmurum improvement
S 5,004, 179

I.Indergrldum Instru:ﬂoml pro-
frams__._ = 8,205, 122
Col teacher | programs._ i 3,967, 124
Special projects. ... _______ =3 115,877
Pre-service teacher education. ... __ 678,600
Subtotal_ _ 18, 570, 902

Graduate education in scie

Fellowships and lnmeeships ,,,,,, 39, 11, 547

science ed proj-
Spoclll projects. . 1,158,938
Advanced rmliu pm jects. .. 1, 309, 367

Public  understanding  of
.................. 185,754

Subtotal........._ . . __

Subtotal, science education support.
Science information activities_.. % PR
International cooperative mntlﬁc acuntm ................
Planning and policy studies.

42, 465,606

Program development and mmagamunl.l.-.. S -

'l'ot:ll ohlmbuns NSF salaries and exnenses app:o

priatiol
Unobligated halanca camad fnnnrd in Frsul ynar lsID
Trust Fund
Receipts
Umbli ted blhnen brought forward from
scal year 1968................ ... . 7,483

Donltiona from private sources._ . 630

Tnhlswthhillw....,.““.,.A.,__.. 8,123

Obligations
Total obligations for fiscal year 1969_._ . _ 48
Umtlll:lahd balance carried forward to fiscsl
) o VY il vl Sooie 8,075
3, L TR A 8123

989, D6!
16,979, 280

46,481, 185

108, 533, 794
10, 664, 451
1,800, 696
2,421,717

16, 490, 514

432,645,493
3,117, 160

435, 762, 653




Patents Resulting from Activ-
‘ ities Supported by the National

Science Foundation

The Foundation, since its last annual re-

. |

Appf ﬂd X C [ port, has received notification of the is-
suance of the following four patents by
the U.S. Patent Office covering inven-
‘ tions arising out of Foundation-sup-
, ported activities on each of which the
‘ Government has received a nonexclu-
sive, irrevocable, nontransferable,

‘ royalty-free, worldwide license:

Patent No. 3,335,081 entitled “Method
of Treatment of Sewage by Bio-Oxida-
tion and Apparatus Therefor” was
issued on August 8, 1967, on an inven-
tion made by Ahmed Sami El-Naggar
during the course of research supported
) by a grant to Valparaiso University,

Valparasio, Ind. This invention relates
| to a method and apparatus of sewage
treatment.

Patent No. 3,371,854 entitled “High Ca-
| pacity Orbitron Vacuum Pump” was
l issued on March 5, 1968,® on an inven-
tion made by Raymond G. Herb during
the course of research supported by a
grant to the University of Wisconsin,
Madison, Wis. This invention relates
to high-voltage generators of the elec-
trostatic type capable of producing ex-
tremely high voltages up to several mil-

lion volts. One object is to provide a
| new and improved electrostatic genera-
tor in which the charging belt is re-

placed with one or more endless strings
of conductive pellets insulated from one
another and adapted to carry charges to
the high voltage electrode.

Patent No. 3,424,904 entitled “Process for

Producing Negative Hydrogen Ions
from Protons” was issued on January
28, 1969, on an invention made by
Bailey L. Donnally during the course
of research supported by a grant to
Lake Forest College, Lake Forest, Il
This invention concerns a process for
producing negative hydrogen ions from
protons by passing a beam of relatively
low energy (e.g., up to about 2,000 elec-
tron volts) protons through atoms of
an alkali metal in order to produce a
beam of particles containing metastable
and ground state hydrogen atoms and
charged particles,

Patent No. 3,434,335 entitled “Apparatus

for Acoustically Detecting Minute Par-
ticles Suspended in a Gaseous Atmos-
phere” was issued on March 25, 1969,
on an invention made by Gerhard
Langer during the course of work per-
formed under NSF Contract C-160
with the University Corporation for
Atmospheric Research, This invention
relates to a new aparatus for detecting
and counting minute particles sus-
pended in a gaseous atmosphere which
apparatus responds to the particles in a
jet stream by emitting sounds.

i License received Dec. §, 1968,
2 License received July 3, 1968,




Appendix D

National Science Foundation-
Supported  Scientific  Con-
ferences, Symposia, and Ad-
vanced Science Seminars Held
During Fiscal Year 1969

ScienTIFIC CONFERENCES AND SYMPOSIA
IN THE BroLoGICAL AND MEDICAL
Scienees

Second International Congress of Prima-
tology.—Yerkes Regional Primate Re-
search Center, Emory University, At-
lanta, Ga.; June 30-July 3, 1968:
Chairman: Geoffry Bourne, Emory
University; sponsor: Emory University.

Third International Symposium on Olfac-
tion and Taste—Rockefellr Univer-
sity, New York City; Aug. 19-21, 1968;
Chairman: Carl Pfaffmann, Rockefeller
University; Sponsor: Rockefeller Uni-
versity.

Fifth Imternational Congress of Photobi-
ology—Dartmouth College, Hanover,
N.H.; Aug. 26-31, 1968; Chairman:
Warren Butler, University of Califor-
nia at San Diego; Sponsor: National
Academy of Sciences.

Symposium on Organic Matter in Natural
Waters—College, Alaska; Sept. 2-4,
1968 ; Chairman: Dr. Donald W. Hooed,
University of Alaska; Sponsor: Institue
of Marine Science, University of Alaska.

Third International Conference on Mag-
netic Resonance in Biological Sys-
tems—Warrenton, Va.; Oct. 14-18,
1968; Chairman: W. D. Phillips; Spon-
sor: Du Pont Co., Varian Associates,
National Science Foundation,

Fifteenth Annual Symposium on System-
atics.—Missouri Botanical Garden, St.
Louis, Mo.; Oct. 18-19, 1968; Chair-
man: Hugh B. Cutler, Missouri Botani-
cal Garden; Sponsor: Missouri Botani-
cal Garden.

Regional Conferences of the Society for
Developmental Biology:

West Coast Conference.—San Fernando
Valley State College, Northridge,
Calif.; Oct. 22-24, 1968 ; Chairman:
Mary Lee Barber, San Fernando
State College; Sponsor: Society for
Developmental Biology and the Na-
tional Science Foundation.

Southeastern Conference.—Tallahasse,
Fla.; April 25-26, 1969; Chairman:
Dr. Morton L. Burdick, Florida State
University; Sponsor: Society for De-
velopmental Biology and the National
Science Foundation,

Midwest Conference.—Indiana State
College, Terre Haute, Ind.; April 30—
May 2, 1969; Chairman: Dr. Nor-
man A, Dial, Indiana State Univer-

sity; Sponsor: Society for Develop-
mental Biology and the National Sci-
ence Foundation,

Northwest Conference—Friday Harbor,
Wash.; May 16-18, 1969; Chair-
man: Dr. Arthur H. Whiteley, Uni-
versity of Washington; Sponsor: So-
ciety for Developmental Biology and
National Science Foundation.

Workshop Conference on Topical Prob-
lems—Corvallis, Oreg., Nov. 22-23,
1968; Chairman: W. P. Stephen, Ore-
gon State University; Sponsor: West
Coast Population Biologists.

Symposium on Chemical Mechanisms of
Enzyme Catalpsis—New Orleans, La.;
Dec. 27-19, 1968; Chairman: Dr.
William Jencks, Brandeis University;
Sponsor: National Science Foundation.

First Conference on Mechanisms of
Amphibian Metamorphosis—Wakulla
Springs, Fla.; Jan. 9-11, 1969; Chair-
man: Dr. Earl Frieden, Florida State
University; Sponsor: Florida State
University,

Conference on Mossbauer Spectroscopy
in Biological Systems—University of
Illinois, Urbana, IIl; Mar. 17-18,
1969; Chairman: H. Frauenfelder and
I. C. Gunalus, University of Illinois;
Sponsor: University of Illinois.

Fourth International Symposium on Lab-
oratory Animals.—Washington, D.C.;
Apr. 8-11, 1969 ; Chairman: Robert H.
Yager, National Academy of Sciences;
Sponsor: National Academy of Sciences.

Conference on Establishing a Troop of
Japanese Macaques in the United States
for Behavioral and Ecological Re-
search.—Columbia, Mo.; May 2-4,
1969; Chaimman: Dr. John T. Emlen,
University of Wisconsin; Sponsor:
University of Missouri.

Second Intemational Symposium on
Carotenoids Other Than Vitamin A.—
New Mexico State University, Las
Cruces, N. Mex., May 6-9, 1969;
Chairman: Owen Weeks, New Mexico
State University; Sponsor: Interna-
tional Union of Pure and Applied
Chemistry, Hoffman-La Roche, New
Mexico State University, National
Science Foundation.

Thirty-Fourth Cold Spring Harbor Sym-
posium on Quantitative Biology.—Cold
Spring Harbor, N.Y. ; June 5-12, 1969;
Chairman: John Cairns, Cold Spring
Harbor Laboratory of Quantitative
Biology; Sponmsor: National Science
Foundation, National Imstitutes of
Health and Atomic Energy Commission.

Conference on Mechanisms of Vertebrate
Vision—Rochester, N.Y.; June 12-14,
1969; Chairman: Robert Boynton,
University of Rochester; Sponsor:
National Science Foundation.

Symposium on Adaptive Aspects of In-
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sular  Evolution—Mayaguez, P.R.;

June 14-20, 1969; Chairman: A. C.

Smith, University of Hawaii; Sponsor:

Association for Tropical Biology.

Twenty-Eighth Symposium of the Society
for Developmental Biology.—University
of Colorado, Boulder, Colo.; June

1618, 1969; Chairman: Anton Lang,

University of Michigan; Sponsor:

Society for Developmental Biology and

the National Science Foundation.

Gordon Research Conferences:

Lysosomes, 11: Cellular Resistance and
Intercellular Parasitism.—Andover,
N.H.; July 1-5, 1968; Chairman:
George Parks, University of Rhode
Island; Sponsor: Gordon Research
Conference.

Molecular Pharmacology.—T ilton,
N.H.; June 16-22, 1969; Chairman:
O. Jardetzky, Sharp and Dohme Re-
search Laboratories; Sponsor: Gor-
don Research Conference.

Nucleic Acids.—New Hampton, N.H.;
June 16-22, 1969; Chairmen: Rob-
ert Bock, University of Wisconsin,
and Jerome Vinograd, California
Institute of Technology; Sponsor:
Gordon Research Conference.

Cell Structure and Metabolism.—Meri-
den, N.H.; June 23-27, 1969 ; Chair-
man: Dr, Lowell Hokin, University
of Wisconsin; Sponsor: Gordon Re-
search Conference.

Proteins.—New Hampton, N.H.; June
23-27, 1969; Chairmen: Dr. How-
ard Schachman, University of Cali-
fornia and Dr. C. H. W. Hirs, Brook-
haven National Laboratory; Spon-
sor: Gordon Research Conference.

ScieNTIFIc CONFERENCES AND SYMPOSIA
iN COMPUTER SCIENGE

Conference on Undergraduate Education
in Computer Science—Park City,
Utah; Sept. 8-13, 1968; Chairman:
William Viavant, University of Utah;
Sponsors: Association for Computing
Machinery, Commission on Engineer-
ing Education, and University of Utah.

Conference on Computer-Assisted In-
struction.—University Park, Pa.; Sept.
24-26, 1968; Chairman: Ralph T.
Heimer, Pennsylvania State University;
Sponsors: National Council of Teachers
of Mathematics and Pennsylvania State
University.

Special Series of Lectures on Mathe-
matics, Computation, and Comput-
ers—Urbana, Ill.; Oct. 28-Nov. 1,
1968; Chairman: J. Richard Phillips,
University of Illinois; Sponsor: Univer-
sity of Illinois.

Second Conference on Computer Graph-
ics.—Urbana, I1l; Mar. 30-Apr. 2,
1969; Chairman: W. J. Poppelbaum,
University of Illinois; Sponsor: Univer-

sity of Illinois.

Fourth Symposium on Numerical Alge-
bra—Gatlinburg, Tenn.; Apr. 13-18,
1969; Chairman: A. S. Householder,
Society for Industrial and Applied
Mathematics; Sponsors: Oak Ridge
National Laboratory and Society for
Industrial and Applied Mathematics.

Conference on Statistical Computation.—
Madison, Wis.; Apr. 28-30, 1969;
Chairman: Roy C. Milton, University
of Wisconsin; Sponsor: University of
Wisconsin.

Intensive Summer Course on Digital
Computers in Chemical Instrumenta-
tion—Lafayette, Ind.; June 8-27,
1969; Chairman: Samuel P. Perone,
Purdue University; Sponsor: Purdue
University.

Seminar on Computer-Aided Design
in Engineering Education.—Houston,
Tex.; June 9-July 31, 1969; Chair-
man: G. F. Paskusz, University of
Houston; Sponsor: University of
Houston.

Summer Institute in Computer Applica-
tions.—Urbana, Ill.; June 16-July 26,
1969; Chairman: John J. Bateman,
University of Illinois; Sponsors: Ameri-
can Philological Association, National
Endowment for the Humanities, Uni-
versity of Illinois.

Regional Conference on Automata and
Computational  Complexity.—Platts-
burgh, N.Y.; June 23-27, 1969; Chair-
man: William E. Hartnett, State Uni-
versity of New York at Plattsburgh;
Sponsors: Conference Board of the
Mathematical Sciences and State Uni-
versity of New York.

ScienTIFIC CONFERENCES AND SYMPOSIA
IN THE ENGINEERING SCIENCES

Twelfth International Symposium on
Combustion.—Poitiers, France; July
14-20, 1968; Chairman: J. P. Long-
well, Combustion Institute; Sponsor:
Combustion Institute,

Conference on Biomedical Materials.—
Denver, Colo.; July 15-20, 1968;
Chairman: David S. Crimmins, Uni-
versity of Denver; Sponsor: University
of Denver.

International Conference on Vehicle
Mechanics—Detroit, Mich.; July 16—
18, 1968 ; Chairmen: Herbert K. Sachs,
Stephen R. Davis, Lawrence M. Patrick,
Wayne State University; Sponsor:
Wayne State University.

International Conference on Recent De-
velopments in Ellipsometry.—Lincoln,
Nebr.; Aug. 7-9, 1968; Chairman:
N. M. Bashara, University of Nebraska ;
Sponsor: University of Nebraska.

Second International Conference on
Thermal Analysis—Worcester, Mass.;
Aug. 18-23, 1968; Chairman: C. B.

Murphy, Xerox Corp.; Sponsor: Col-
lege of the Holy Cross.

Eleventh Midwestern Mechanics Con-
ference—Ames, lowa; Aug. 18-20,
1968; Chairman: H. J. Weiss, Iowa
State University; Sponsor: Iowa State
University.

Twelfth International Congress on Ap-
plied Mechanics—Stanford, Calif.;
Aug. 26-31, 1968 ; Chairman: Nicholas
J. Hoff, Stanford University; Sponsor:
Stanford University.

International Symposium on Gallium
Arsenide.—Dallas, Tex.; Oct. 16-18,
1968; Chairman: William N. Carr,
Southern Methodist University; Spon-
sor: Southern Methodist University.

Conference on Interdisciplinary Aspects
of the Application of Engineering Tech-
nology to the Industrialization of De-
veloping Countries—Pittsburgh, Pa.;
Oct. 20-25, 1968; Chariman: Harold
E. Hoelscher, University of Pittsburgh;
Sponsor: University of Pittsburgh.

Symposium on Cybernetics and the
Management of Large Systems.—
Gaithersburg, Md.; Oct. 23-25, 1968;
Chairman: Heinz Von Foerster, Uni-
versity of Illinois; Sponsor: The
American Society for Cybernetics and
the National Bureau of Standards.

Symposium on Engineering and Medi-
cine—Washington, D.C.; Oct. 30-31,
1968; Chariman: Edward L. David,
Bell Telephone Laboratory; Sponsor:
National Academy of Engineering.

Symposium on Nonsteady State Methods
of Kinetics Experiments—Los Angeles,
Calif.; December 3, 1968; Chairman:
William Manogue, DuPont Co.; Spon-
sor: American Institute of Chemical
Engineers.

Conference on Effects of Temperature and
Heat on the Engineering Behavior of
Soils.—Washington, D.C.; Jan. 16,
1969; Chairman: James K. Mitchell,
University of California, Berkeley;
Sponsor: Highway Research Board, Na-
tional Academy of Sciences.

Conference on Buckling of Space
Frames.—New York, N.Y.; Apr. 1-2,
1969; Chairman: Lynn S. Beedle, Le-
high University; Sponsor: Column Re-
search Council.

Symposium on  Electron, Ion, and
Laser Beam Technology.—Gaithers-
burg, Md.; May 21-23, 1969; Chair-
men: S. K. Poultney and C. O. Alley,
University of Maryland ; Sponsor: Na-
tional Bureau of Standards and the
University of Maryland.

Conference on the Behavior of Struc-
tural Concrete Subjected to Combined
Loadings.—Morgantown, W. Va.; June
16—18, 1969; Chairman: Emory L.
Kemp, West Virginia University ; Spon-
sor: West Virginia University.
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Conference on Current Developments in
High Voltage Electron Microscopy.—
Monroeville, Pa.; June 17-19, 1969;
Chairman: R. M. Fisher, U.S. Steel
Corporation; Sponsor: National In-
stitutes of Health and the United
States Steel Corp.

ScienTiFIC CONFERENCES AND SYMPOSIA
IN THE ENVIRONMENTAL SCIENCES

Symposium on Theoretical Problems in
Turbulence  Research.—Pennsylvania
State University, University Park, Pa.,
Sept. 9-13, 1968 ; Program Director of
Symposium: Hendrik Tenneckes, As-
sociate Professor of Aerospace Engineer-
ing, Department of Aerospace Engineer-
ing, Pennsylvania State University; Co-
sponsors: Pennsylvania State Univer-
sity ; National Science Foundation.

Symposium on the High Pressure En-
vironment.—National Bureau of Stand-
ards and Carnegie Institution of Wash-
ington, Washington, D.C., Oct. 14-18,
1968; Symposium Organizers: Drs.
Charles W. Beckett and Edward C.
Lloyd, National Bureau of Standards,
and Drs. Peter M. Bell and Francis R.
Boyd, Jr.,, Carnegie Institution of
Washington; Co-sponsors: National
Bureau of Standards; Carnegie Institu-
tion of Washington.

ScrenTiFic CONFERENCES AND SyYMPOSIA
IN THE MATHEMATICAL AND
PuysicAL ScCIENCES

Conference on Difference Methods for Ini-
tial Boundary Value Problems.—Den-
ver, Colo., June 24-27, 1968; Chair-
man: Burton Wendroff, Mathematics
Department, University of Denver; Co-
sponsor: Universtiy of Denver.

Gordon Research Conference on Nuclear
Structure Physics—Tilton, N.H., July
29-Aug. 2, 1968; Chairman: Joseph
Weneser, Department of Physics, Brook-
haven National Laboratory; Vice-chair-
man: Linwood L. Lee; Co-sponsor:
Gordon Research Conferences, Inc.

Research Seminar and Conference on
Orthomodular Theory. — Ambherst,
Mass., June, July, and August 1968
(conference date, Aug. 3-10, 1968) ;
Chairman: David J. Foulis, Department
of Mathematics, University of Mas-
sachusetts; Co-sponsor: University of
Massachusetts.

International Symposium on High-Speed
Computing in Fluid Dynamics—U.S.
Naval Postgraduate School, Monterey,
Calif., Aug. 19-24, 1968; Chairman,
Scientific Committee: Francois N.
Frenkiel, Applied Mathematics Labora-
tory, Naval Ship Research and De-
velopment Center, Washington, D.C.;
Co-sponsors: International Union of
Theoretical and Applied Mechanics,

—

American Institute of Physics, Office of
Naval Rescarch, and Atomic Energy
Commission.

Twenty-Third Annual Symposium on
Molecular Structure and Spectros-
copy—Columbus, Ohio, Sept. 3-7,
1968; Symposium Co-Directors: K.
Narahari Rao and H. H. Nielsen, Ohio
State University; Co-sponsors: Ohio
State University and Office of Naval
Research.

Seventh Annual FEastern Theoretical
Physics Conference.—Amherst, Mass.
Oct. 18-19, 1968; Conference Chair-
man: Robert L. Gluckstern, Head, De-
partment of Physics and Astronomy,
University of Massachusetts; Co-spon-
sor: University of Massachusetts.

Seventh Rare-Earth Research Confer-
ence.—Coronado, Calif., Oct. 28-30,
1968 ; Conference Chairman: Joseph F.
Nachman, Solar Division, International
Harvester Co., San Diego, Calif.; Co-
sponsor: Solar Division of International
Harvester Co.

Symposium on Dynamics of Liquid Struc-
tures—Cleveland, Ohio, Nov. 19-22,
1968; Chairman, Organizing Commit-
tee: Frederick H. Fisher, Scripps Insti-
tution of Oceanography, University of
California, La Jolla, Calif.; Co-spon-
sors: Acoustical Society of America and
Case Western Reserve University.

Symosium on Wiener-Hopf Equations.—
Evanston, Ill., Nov. 29, 1968; Sym-
posium Chairman: Allen Devinatz, De-
partment of Mathematics, Northwestern
University; Co-sponsor: Northwestern
University.

International Symposium on Relativistic
Astrophysics.—Dallas, Tex., Dec. 16—
20, 1968 ; Symposium Organizers: A. G.
W. Cameron, Yeshiva University;
Istvan Ozsvath and Ivor Robinson,
Southwest Center for Advanced Stu-
dies; Alfred Schild, E. L. Schucking,
and Harlan Smith, University of Texas;
Co-sponsors: Southwest Center for Ad-
vanced Studies; Belfer Graduate School
of Science, Yeshiva University ; Univer-
sity of Texas; Office of Naval Research;
Air Force Office of Scientific Research;
National Aeronautics and Spaice Ad-
ministration; Atomic Energy Commis-
sion; and private sources.

New Mexico State University Mathe-
matics Symposium.—Las Cruces, N.
Mex., Christmas Holidays, December
1968; Co-sponsor: New Mexico State
University.

Second Conference on Nuclear Isospin—
Asilomar Conference Grounds, Pacific
Grove, Calif., Mar. 13-15, 1969; Con-
ference Chairman: Stewart D. Bloom,
Lawrence Radiation Laboratory, Liver-
more, Calif.,, and University of Cali-
fornia, Davis, Calif.; Co-sponsors:
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Americal Physical Society, Atomic
Energy Commission, and Lawrence
Radiation Laboratory.

Conference on Complex Analysis—Hous-
ton, Tex,, April 1969; Chairman, Orga-
nizing Committee: H. L. Resnikoff, De-
partment of = Mathematics, Rice
University; Co-sponsor: Rice Univer-
sity.

Midwest Conference on  Theoretical
Physics.—Iowa City, Iowa, May 9-10,
1969; Chairman: Edward R. Mec-
Climent, Department of Physics and
Astronomy, University of Iowa; Co-
sponsor: University of Iowa.

Status Discussion Meeting on the Concept
of Resonance in Subatomic Physics—
Eugene, Oreg., May 15-17, 1969;
Organizer and Host for Meeting:
Michael ]. Moravcsik, Department of
Physics and Institute of Theoretical
Science, University of Oregon; Co-
sponsors: University of Oregon, Atomic
Energy Commission, and Willamette
Valley Research Council.

Regional Conference on  Nilpotent
Groups.—Austin, Tex., May 26-30,
1969; Chairman: John R. Durbin, De-
partment of Mathematics, University of
Texas at Austin; Co-sponsor: Univer-
sity of Texas at Austin.

Regional Conference on Global Differ-
entiable Dynamics—Cleveland, Ohio,
June 2-6, 1969; Co-Chairmen, Orga-
nizing Committee: A, J. Lohwater and
Nam P. Bhatia, Department of Mathe-
matics, Case Western Reserve Univer-
sity; Co-sponsor: Case Western Reserve
University.

Regional Conference on Algebraic and
Analytic Aspects of Operator Alge-
bras—Honolulu, Hawaii, June 9-13,
1969; Principal Organizer: Adolf
Mader, Department of Mathematics,
University of Hawaii.

Regional Conference on Boundary Value
Problems and Differential Equations.—
Knoxville, Tenn., June 9-13, 1969;
Conference Director: John S. Bradley,
Department of Mathematics, University
of Tennessee; Co-sponsor: University of
Tennessee.

Symposium on Kinetic Equations.—
Ithaca, N.Y., June 12-13, 1969; Chair-
man of Symposium: Richard L. Liboff,
Department of Applied Physics and
School of Electrical Engineering, Cor-
nell University; Co-Chairman: Norman
Rostoker, IBM; Co-sponsor; Cornell
University.

International Conference on Symmetries
and Quark Models—Detroit, Mich.
June 18-20, 1969; Conference Chair-
man: Ramesh Chand, Department of
Physics, Wayne State University; Co-
sponsors: Wayne State University and
Atomic Energy Commission.
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Regional Conference on Automata and
Computational Complexity—Platts-
burgh, N.Y., June 23-27, 1969 ; Confer-
ence Director: William E. Hartnett,
Department of Mathematics, State Uni-
versity of New York at Plattsburgh ; Co-
sponsor: State University of New York
at Plattsburgh.

ScienTtiFic CONFERENCES AND
SYMPOSIA IN THE SOCIAL SCIENCES

Research Conference on Comparative
State Policies—Ann Arbor, Mich.;
July 28-Aug. 3, 1968; Chairman:
Warren E. Miller; Sponsor: Inter-
University Consortium for Political Re-
search and University of Michigan.

Conference tn Proof Theory and Intui-
tionism.—Buffalo, N.Y.; Aug. 11-30,
1968; Chairman: John Myhill; Spon-
sor: State University of New York at
Buffalo,

International Symposium on Methodology
and Theory in Archaeological Interpre-
tation.—Flagstaff, Ariz.; Sept. 10-26,
1968; Chairman: Robert W. Ehrich;
Sponsor: American Anthropological
Association.

Conference on Technology and Compe-
tition in International Trade—New
York, N.Y.; Oct. 11-12, 1968; Chair-
man: Raymond Vernon; Sponsor: Uni-
versities-National Bureau Committee for
Economic Research.

Symposium on Social Behavior—Oxford,
Ohio; Nov. 1-2, 1968 ; Chairman: G. A.
Milton; sponsor: Miami University.

Conference on Education and Income.—
Madison, Wis.; Nov. 15-16, 1968;
Chairman: W. Lee Hansen; Sponsor:
Conference on Research in Income and
Wealth, National Bureau of Economic
Research.

Symposium on the History of Economic
Thought—Durham, N.C.; Dec. 6-7,
1968; Chairman: Robert S. Smith;
Sponsor: Duke University,

Conference on Law and the Social Sci-
ences.—Washington, D.C.; Feb, 10-11,
1969 ; Chairman: Michael H. Cardozo;
Sponsor: Association of American Law
Schools.

Conference on Comparative Legislative
Behavior Research.—Iowa City, Towa;
May 26-30, 1969; Chairmen: Samuel
C. Patterson and John C. Wahlke;
Sponsor: University of Iowa.

A Bi-National Program of Geographical
Research: Israel and America.—Je-
rusalem, Israel; June 30-July 12, 1969;
Chairman: Saul B. Cohen; Sponsors:
Association of American Geographers
and Hebrew University.

A Multidisciplinary Symposium on “Glo-
bal Systems Dynamics” —Charlottes-
ville, Va.; June 17-19, 1969; Chair-

man: Ernst O. Attinger; Sponsor:

University of Virginia.
ADVANCED SCIENCE SEMINARS

Advanced Science Seminar in Linguis-
tics—Urbana, Ill.; June 16-Aug. 9,
1969 ; Director: R. B. Lees, University
of Illinois; Grantee: American Coun-
cil of Learned Societies.

International Field Institute-African Rift
Valley System—East Africa; June 27—
Aug. 11, 1969; Director: G. R. Downs,
American Geological Institute; Grant-
ee: American Geological Institute.

Regional Conferences in Comparative En-
docrinology—Memphis, Tenn.; Lara-
mie, Wyo.; Greenvale, N.Y.; New
Orleans, La; Lincoln, Nebr.; Indiana,
Pa.; Seattle, Wash.; Oct, 31, 1968—-May
24, 1969 ; Director: W. Chavin, Wayne
State University; Grantee: Americap
Society of Zoologists.

Advanced Seminar in Algebraic Groups.—
Brunswick, Maine; July 2-Aug. 22,
1968 ; Director: D. E. Christie, Bowdoin
College ; Grantee: Bowdoin College.

Advanced Seminar in Category Theory.—
Brunswick, Maine; June 24-Aug. 15,
1969; Director: D. E. Christie, Bowdoin
College ; Grantee: Bowdoin College.

Institute in Theoretical Physics.—Wal-
tham, Mass.; June 16-July 25, 1969;
Director: E. Lipworth, Brandeis Uni-
versity; Grantee: Brandeis University.

Support for U.S. participation in 4 Sem-
inar on Global Analysis.—Montreal,
Canada; June 25-July 26, 1969; Di-
rector: J. Maranda, University of
Montreal ; Grantee: Canadian Mathe-
matical Congress.

Summer Seminar for Research Workers in
Statistics—Fort Collins, Colo.; June
16-27, 1969; Director: J. S. Williams,
Colorado State University; Grantee:
Colorado State University.

Seminar on Comparison of Recent and
Ancient  Deltaic  Sediments.—Baton
Rouge, La.; April 1-5, 1969 ; Director:
S. M. Gagliano, Louisiana State Uni-
versity; Grantee: Louisiana State
University.

Institute in Dynamical Astronomy.—Cam-
bridge, Mass.; June 16—July 11, 1969;
Director: V. Szebehely, University of
Texas; Grantee: Massachusetts Insti-
tute of Technology.

Summer Institute of Glaciological and
Arctic Sciences—]Juneau Icefield, Alas-
ka; July 13-Aug. 30, 1968; Director:
M. M. Miller, Michigan State Universi-
ty; Grantee: Michigan State University.

Support for U.S. participation in The
Tenth Latin American School of Phys-
ics.—Mexico City, Mexico; July 1-27,
1968 ; Director: M. Moshinsky, Nation-
al Autonomous University of Mexico;

Grantee: National Autonomous Uni-
versity of Mexico.

Support for U.S. participation in the
Second Latin American Chemistry Sem-
inar.—Santiago, Chile; July 8-26,
1968 ; Director: J. D. Perkinson, Pan
American Union; Grantee: Pan Ameri-
can Union.

Institute in Systematics for Zoologists.—
Washington, D.C.; June 23-July 12,
1969 ; Director: P. Illg, University of
Washington; Grantee: Society of Sys-
tematic Zoology.

Field Training in Cultural Anthropol-
ogy.—Oaxaca City, Oaxaca, Mexico;
June 16-Aug. 22, 1969; Director: B.
D. Paul, Stanford University ; Grantee:
Stanford University.

Advanced Field Training in Archaeol-
ogy.—Fort Apache, Ariz.; June 13-
Aug. 7, 1969; Director: R. H. Thomp-

son, University of Arizona; Grantee:
University of Arizona.

Summer Workshop on Molecular Tech-
niques in Developmental Biology.—La
Jolla, Calif.; Aug. 3-31, 1968; Direc-
tor: H. Stern, University of California,
San Diego; Grante: University of Cali-
fornia, San Diego.

Advanced Graduate Seminar in Electrical
Engineering.—Boulder, Colo. ; June 16—
Aug. 22, 1969; Director: F. S. Barnes,
University of Colorado; Grantee: Uni-
versity of Colorado.

1969 Summer Institute for Theoretical
Physics.—Boulder, Colo. ; June 16-Aug.
22, 1969; Director: W. E. Brittin,
University of Colorado; Grantee: Uni-
versity of Colorado.

Summer Colloquium on Solar Magneto-
hydrodynamics.—Boulder, Colo.; June
16—-Aug. 8, 1969; Director: P. A. Gil-
man, University of Colorado; Grantee:
University of Colorado.

Winter Institute in Quantum Chemistry,

Solid-State Physics and Quantum
Biology.—Gainesville, Fla.; Sanibel
Island, Fla.; Dec. 2, 1968-Jan. 18,

1969 ; Director: P. O. Lowdin, Univer-
sity of Florida; Grantee: University of
Florida.

Commaunication Sciences Seminar on
Transformational Grammar as a Model
of Language Users—Gainesville, Fla.;
Sept. 2-13, 1968; Director: R. J.
Scholes, University of Florida ; Grantee:
University of Florida.

Seminar on Computer-Aided Design in
Engineering Education—Houston,
Tex.; June 9—Aug. 1, 1969; Director:
G. F. Paskusz, University of Houston;
Grantee: University of Houston.

Seminars in Theoretical and Applied
Economics—St. Louis, Mo. ; Lawrence,
Kans.; Boulder, Colo.; Ames, lowa;
Oct. 18, 1968—May 6, 1969 ; Director:




J. P. Quirk, University of Kansas;
Grantee: University of Kansas.

Laser Raman Institute and Workshop.—
College Park, Md.; June 9-13, 1969;
Director: E. R. Lippincott, University
of Maryland; Grantee: University of
Maryland.

Advanced Science Seminar in Tropical
Botany.—Coral Gables, Fla.; June 16—
Aug. 2, 1969; Director: H. J. Teas,
University of Miami, Grantee: Univer-
sity of Miami.

Conference on Group Theory.—Ann Ar-
bor, Mich. ; July 8-19, 1968; Director:
R. C. Lyndon, University of Michigan ;
Grantee: University of Michigan.

Field Training for Anthropoligists.—
Western U.S.; June 16-Aug. 22, 1969;
Director: W. L. d’Azevedo, University
of Nevada ; Grantee: University of
Nevada.

Advanced Science Seminar on Intertidal
Zone Sedimentation.—Parrsboro, Nova
Scotia, Canada; July 6-Aug. 11, 1968;
Director: G.deV. Klein, University of
Pennsylvania; Grantee: University of
Pennsylvania.

Field Training in Cultural Anthropol-
ogy.—Tlaxcala, Puebla, Mexico; June
15-Aug. 22, 1969 ; Director: D. Landy,
University of Pittsburgh; Grantee:
University of Pittsburgh.

Symposium on the Foundations of Rela-
tivistic and Classical Thermodynam-
ics.—Pittsburgh, Pa.; Apr. 7-8, 1969;
Director: E. B. Stuart, University of
Pittsburgh; Grantee: University of
Pittsburgh.

Electron Microscopy for Molecular Bio-
logists.—Oak Ridge, Tenn.; Sept. 29—
Oct. 19, 1968; Director: L. G. Caro,
Oak Ridge National Laboratory;
Grantee: University of Tennessee.

Symposium on the Evolution of Higher
Basidiomycetes.—Knoxville, Tenn.;
Aug. 5-15, 1968 ; Director: R. H. Pet-
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ersen, Universitr of Tennessee;
Grantee: University of Tennessee.

Advanced School for Statistical Mechan-
ics and Thermodynamics.—Lake Tra-
vis, Tex.; Mar. 17-28, 1969 ; Director:
R. 8. Schechter, University of Texas;
Grantee : University of Texas.

Seminar in Theroretical Physics.—Madi-
son, Wis.; Apr. 1-May 10, 1969; Di-
rector: V. G. Barger, University of Wis-
consin; Grantee:  University of
Wisconsin.

1969 Summer Institute in Behavioral Sci-
ence and Law.—Madison, Wis.; June
23-Aug. 16, 1969; Director: 5. A.
Scheingold, University of Wisconsin;
Grantee: University of Wisconsin.

Advanced Seminar in Statistics.—Blacks-
burg, Va.; June 12-July 23, 1969; Di-
rector: B. Harsbarger, Virginia Poly-
technic Institute; Grantee: Virginia
Polytechnic Institute, g

Graduate Student Field Training Pro-
gram in Anthropology.—Ixmiquilpan,
Mexico; June 20-Aug. 21, 1969; Di-
rector: H. R. Bernard, Washington
State University ; Grantee: Washington
State University.

Summer Programs in Geophysical Fluid
Dynamics—Woods Hole, Mass.; June
23-Aug. 29, 1969; Director: M. V.
Malkus, Woods Hole Oceanographic
Institute; Grantee: Woods Hole Ocean-
ographic Institution.

Postdoctoral Research Training Program
in Oceanography.—Woods Hole, Mass. ;
Sept. 1, 1968—Aug. 31, 1969 ; Director:
A. E. Maxwell, Woods Hole Ocean-
ographic Institution; Grantee: Woods
Hole Oceanographic Institution.

Postdoctoral Research Training Program
in Biological Oceanography.—Woods
Hole, Mass.; Sept. 1, 1968-Aug. 31,
1969; Director: J. H. Ryther, Woods
Hole Oceanographic Institution; Gran-
tee: Woods Hole Oceanographic Insti-
tution.
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Publications of the National
Science Foundation Fiscal Year

1969
1

GRADUATE STUDENT SUPPORT AND
Manrower REesources IN Grap-
UATE ScieNce Epucation (NSF
68-13).

ReviEws oF DaTA on Science Re-
sources, No. 14, “Scientific and
Technical Personnel in the Federal
Government, 1966 (NSF 68—16).
ORGANIZATIONAL DEVELOPMENT OF
THE NATIONAL SciENCE FouNDATION
(NSF 68-17).

Human DIMENSIONS OF THE AT-
mosPHERE (NSF 68-18).
EnciNeEriNG REsSEARCH INITIATION
GranTs (NSF 68-19).

RESEARCH AND DEVELOPMENT IN
INpusTRY, 1966 (NSF 68-20).
9tH ANNuUAL WEATHER MODIFICA-
TioN REporT (NSF 68-21).
ScrenTIFIC AcTivITIES AT UNIVERSI-
TIES AND CoLreces, 1964 (NSF
68-22).

ScienTiFic  INrformaTiION Notes,
June-July 1968, Vol. 10, No. 3 (NSF
68-23).

ReLeasep Textsooks, FiLms, AnD
OruaEr TEACHING MATERIALS (NSF
68-24).

ScienTiFic INrForMATION NoTEs,
August-September 1968, Vol. 10,
No. 4 (NSF 68-25).
NaTtioNaL SciEncE
(NSF 68-26).
FeperaL Funps For REsEarcH, DE-
VELOPMENT, AND OTHER SCIENTIFIC
Activities, Vor. XVII (NSF
68-27).

To ImPrOVE SECONDARY ScHooOL
ScieNce AND MaTHEMATICS TEACH-
iNne (NSF 68-28).

DEPARTMENTAL SciEnce DEeveLop-
MENT Proocram (NSF 68-29).
EMPLOYMENT OF SCIENTISTS AND
EnciNgErs IN THE UNITED STATES
(NSF 68-30).

SuprpPorT AND REsEARCH PARTICIPA-
TION OF YOUNG AND SENIOR AcCA-
peMmic Starr (NSF 68-31).
U.S.-JapaN COOPERATIVE SCIENCE
Procram (NSF 68-32).

FounpaTion

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29,

30.

31

32

33.

34

35.

36.

CurreNT ReEsearcH AND DEVEL-
OPMENT IN SCIENTIFIC DOCUMENTA-
TION, No. 15 (NSF 68-33).
ScienTiFic INFORMATION NoOTES,
October-December 1968, Vol. 10,
Nos. 5 and 6 (NSF 68-34).

18Tn AnnNvuAL RerorT, 1968, Na-
TIONAL Science Founpation (NSF
69-1).

GRANTS AND AwarDps, 1968, Na-
TIONAL ScieNce Founpation (NSF
69-2).

Junior CoLLeGe TEACHERS OF
Science, EncINeerING, AND TECH-
Norocy, 1967 (NSF 69-3).
Reviews oF DAtA oN Science Re-
sOURCES, No. 15, “Baccalaureate
Sources of Science and Engineering
Manpower” (NSF 69-4).

Reviews or Data on Science Re-
sources, No. 16, “Salaries and
Selected Characteristics of U.S.
Scientists, 1968” (NSF 69-5).
NaTtioNaL Science FouNDATION
DaTtasoox (NSF 69-6).

FEDERAL SupPoRT To UNIVERSITIES
AND CoLrLecGEs, FiscaL Year 1967
(NSF 69-7).

CurrenNT REsSEARCH AND DEVELOP-
MENT IN ScIENTIFIC DOCUMENTA-
Tion, No. 15 (NSF 69-8).
PuBLICATIONS OF THE NATIONAL
Science Founpation, February
1969 (NSF 69-9).

ScienTisTs, ENGINEERS, AND PHYSI-
CIANS FROM ABROAD, FiscAL YEARs
1966 anp 1967 (NSF 69-10).
ANNOUNCEMENT OF INSTITUTIONAL
GrANTS FOR Science, 1969 (NSF
69-11).

Reviews oF Data oN Science REe-
sources, No. 17, “Research and

Development in Industry, 1967"
(NSF 69-12).
NaTioNnaL Science FouxpaTion

Gume To Procrams (NSF 69-13).
R. & D. ActiviTies oF LocaL Gov-
ERNMENTS, FiscaL YEARs 1966 anD
1967 (NSF 69-14).

GranTs For EpucaTion IN SCIENCE
(NSF 69-19).

SuppLEMENT To Coursk anNp Cur-
RICULUM IMPROVEMENT PrOJECTS
(NSF 69-21).




chromosphere. The lowest part of the
atmosphere of the sun, just above
the photosphere. It is thousands of
miles thick and is composed chiefly
of hydrogen gas,

coherent vibrations. Vibrations in
which all waves are in phase and

The following list is appended for
the convenience of the nonscientist
reader. The explanations are not
intended as exhaustive definitions,
but merely as an aid to better
understanding.

Glossary

algorithm. A step-by-step procedure

or method for manipulating
data according to predetermined
“rules,” frequently involving repet-
initive operations, in order to arrive
at a desired answer.

alpha particle. A subatomic particle

consisting of two protons and two
neutrons bound tightly together.
It is identical with the nucleus of
helium and is ejected with high
velocity from the nucleus when it
collides with some radioactive
nuclei.

biostratigraphy. The separation and

differentiation of rock units on the
basis of assemblages of fossils
which they contain,

butene. An “unsaturated” compound

consisting of four carbon atoms and

eight hydrogen atoms; C,H,. In

this compound, two of the four

carbon atoms are doubly bonded

to each other as indicated.
HHHH

u-¢-b-b-b-n
ok

cardiopulmonary bypass. A medical

procedure undertaken during sur-
gery when, for various reasons, it
is necessary temporarily to oxy-
genate blood by mechanical means,
bypassing the patient’s own heart
and lungs.

Cassegrain focus, An alternate posi-

tion of the focus in an astronomical
telescope (either optical or radio)
in which the light (or radio) waves
following reflection from the pri-
mary (concave) mirror are re-
flected a second time back toward
the primary mirror.

chert. A form of silica found in sedi-

mentary rocks usually as nodules or
irregular lumps. It is very fine
grained and exhibits a variety of
colors.

of the same wavelength,

cryogenic. Of or relating to the pro-
duction of very low temperatures.

deoxyribonucleic acid (DNA). The
nucleic acid which normally stores
the hereditary information of an
organism. A nucleic acid is a
macromolecule consisting of nu-
cleotides linked in a chain,

deuterium. A heavy isotope of hydro-
gen. It is like hydrogen except its
mass is very nearly twice the mass
of hydrogen,

deuteron. The nucleus of deuterium
or heavy hydrogen. It consists of
a neutron and a proton bound to-
gether with a binding energy of 2.2
million electron volts.

dropsonde. A radio-bearing instru-
ment which is dropped by para-
chute from an aircraft for the
purpose of obtaining soundings
(temperature and humidity) of
the atmosphere below.

electron. A subatomic particle of
negative charge and of small mass.
It can be pictured as orbiting the
nucleus of an atom, Chemical reac-
tions involve the interactions of
electrons.

flux. The rate of transfer of particles
or energy through a given surface.

gel electrophoresis. A technique of
separating molecules by placing
them in a bath with electrodes at
each end, towards which different
molecules will migrate at charac-
teristic rates. If the bath includes
a gel, the molecules will be immo-
bilized at specific positions so that
each kind may be isolated for
further study.

genetic locus. Position of a gene in
the heredity material.

gnotobiotic. Describes experimental
animals which are free of germs,
having been raised from birth in a
totally germ-free environment.
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graupel. Small, white, opaque ice
pellets.

hemolyze. To cause, by chemical or
mechanical means, the release of
hemoglobin from red blood cells.

hydrolyze. To undergo a chemical
process in which the elements of
water are added to the original
compound.

hygroscopic. That characteristic of a
mineral or chemical compound
which causes it to absorb readily
large quantities of water.

in situ. Signifying that a measurement
or observation is taken of a phe-
nomenon in its original location, or
as it naturally occurs, rather than
in the more artificial conditions of
laboratory measurement.

interferometer. In radio astronomy,
an antenna system arranged to
make use of the natural inter-
erfence of radio waves related to
their direction of arrival at the
system, thereby increasing the ap-
parent resolving power of the
antenna.

interstitial water. The water between
the grains of a sedimentary deposit.

leukopenia. A physiological condition
in which the number of leukocytes,
the infection-fighting white cells of
the blood, is abnormally low.

macromolecule. A very large mol-
ecule usually made up of smaller
molecules linked together. Exam-
ples are proteins, nucleic acids, and
artificial polymers.

magnetopause. The boundary be-
tween the earth’s magnetic field
and the interplanetary magnetic
field.

magnetosphere. The region surround-
ing the earth which totally en-
closes the magnetic field of the
earth.

molecular fluorescence, Radiation
emitted from a certain excited
quantum state of a molecule
(called a singlet state). The ex-
cited singlet state loses energy in
the form of radiation and decays
to the lowest lying stable singlet
state of the molecule.

montmorillonite. A group of closely
related fine-grained clay minerals,
one characteristic of which is a
high propensity to absorb water.

neutron. A neutral particle with mass
equal to that of 1,838 electrons.
Although stable when bound in
nuclei, free neutrons are short-
lived, decaying into smaller sub-
atomic particles.

nucleotide. A biochemical molecule
consisting of a nitrogen-containing
base, a 5-carbon sugar, and a phos-
phate group.

nucleus. In chemistry and physics,
the core of an atom, composed of
protons and neutrons surrounded
by a cloud of electrons. In biology,
the nucleus is a body within a liv-
ing cell which contains the heredity
material.

oxidized states. Those states of a sub-
stance resulting from the loss of an
electron. For example, the ferrous
ion (Fe') is oxidized to the
ferric ion (Fe***). Fe**—Fe**+)
electron.

oximetry. Any of several methods for
the measurement of the proportion
of hemoglobin in blood which is in
the oxygenated form.

paleomagnetism. The alignment of
magnetic elements in sedimentary
and other rocks, reflecting the di-
rection of the earth’s magnetic
field at the time of their deposition.

palygorskite. A group of clay minerals
(hydrous magnesium aluminum
silicates) characterized by a dis-
tinctive rod-like shape,

pheromone, Chemical substances
secreted by living organisms, re-
lease of which is used as a means
of communication among members
of a group.

photochemistry. A branch of chem-
istry emphasizing the transient
events and permanent effects pro-
duced when a molecule or atom
interacts with electromagnetic radi-
ation, chiefly near the visible and
the ultraviolet regions of the
spectrum.

photoelectron. An electron released
from an atom or molecule by the
action of light.

photosphere. The visible surface of
the sun on which sunspots and
other physical markings appear. It
is the limit of the distance into the
sun that can be seen,

plasma. A gaseous medium composed
of ions, electrons as well as neutral
atoms and molecules in such pro-
portions that the whole gas is
electrically neutral. Unlike an ordi-
nary gas, it is a good electrical con-
ductor and is affected by magnetic
fields.

plasmapause. A transition region of
the magnetosphere which separates
the relatively dense plasma of ter-
restrial origin from the tenuous
plasma of solar origin. It is located
at about 1,600 miles from the
carth’s surface.

plasmasheet. A dynamic region of
plasma accumulation between the
plasmapause and the nighttime ex-
tension of the earth’s magnetic
field. The energetic particles which
cause the aurora are believed to
originate in this region of the
magnetosphere.

polymer. A molecule formed by link-
ing up a number of simpler mo-
lecular units. The repeated units
are called monomers.

polypeptide. A macromolecule con-
sisting of, usually, fewer than 100
amino acids linked together in a
single chain. Amino acids are the
building blocks for proteins,

potential energy. Energy due to the
position of one body (atom or
molecule) with respect to another
or with respect to the relative parts
of the same body.

proton. A positively charged, stable
nuclear particle with mass equal
to that of 1,836 electrons. It is
identical with the nucleus of the
lightest and most abundant isotope
of hydrogen.

quantum states. The discrete energy
levels at which a given atom or
molecule can exist. The energy




gaps between these states are deter-
mined by characteristic spectral
lines or bands.

reduced states. Those states of a sub-
stance resulting from the addition
of an electron. For example, the
ferric ion (Fe***) is reduced to the
ferrous ion (Fe**). Fe***+ elec-
tron—>Fe*,

species. In biology, a category of
classification including organisms
potentially capable of interbreed-
ing. In physics and chemistry, par-
ticular atomic or molecular entities.

stratosphere. The lower part of the
outer region of the atmosphere,
lying immediately above the tropo-
sphere. It extends to a height of 35
to 40 miles above the earth’s
surface.

synoptic. Pertaining to data obtained
simultaneously over a wide area for
the purpose of presenting a com-
prehensive and nearly instanta-
neous picture of a large-scale
phenomenon.

taxonomy. The theoretical study of
classification of plants and animals
according to their presumed nat-
ural relationships.

terrigenous clay. A clay derived from
land by erosion processes.

thermoconductivity. The property of
a substance by which heat is trans-
ferred from molecule to molecule.

thermal asymmetry. A temperature
distribution (and the resulting heat
transfer) which is not of balanced
proportions about a point, line or
plane, ie., has no symmetry.

thermal neutron. A neutron of rela-
tively low kinetic energy, as op-
posed to a “fast neutron” with high
kinetic energy.

tropopause. The boundary between
the troposphere and stratosphere.

troposphere. The lowest layer of the
atmosphere, containing about
three-quarters of the total mass of
the atmosphere. It varies in height
from 4 to 10 miles, depending on
the season.
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turbidite deposits. Underwater de-
posits laid down by flows of muddy
water,

undecane. A “‘saturated” compound
consisting of 11 carbon atoms and
24 hydrogen atoms,

CH,(CH,),CH,.

unsaturated. The availability or po-
tential for bond formation in a
chemical compound. Multiple
bonds in compounds are frequently
centers for addition reactions such
as:

]li H
H.C—CH:—?-CH:+B1':—-—-H|C-—(|]—+— (IL‘H;
0 H Br Br

The butene on the left is “unsatu-
rated.” However, following addi-
tion it is described as “saturated.”

vegetative. The growth state of a liv-
ing cell, as opposed to the dormant
state,
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