about our members

Dr. Charles G. Abbot, secretary emeritus of the Smithsonian
Institution and an honorary chairman for the Robert Hutchings Goddard Library Program of Clark University, was honored in May at the formal dedication ceremonies for the new
building. The 97-vear-old physicist, who was Robert Goddard's closest friend and mentor, received a warm ovation
on being introduced to the assembly of 4000 persons.
Elford Astling, Department of Meteorology, University of
Wisconsin, delivered a speech entitled "A Study of atmospheric energy transports over North America" at the National Environmental Satellite Center Seminar on 20 June.
Walter D. Bach, Jr., has left the University of Oklahoma
where he was doing graduate work and has taken a position
as a research meteorologist with the Research Triangle
Institute.
Sidney O. Barnard, who retired from the Air Force in June
after 22 years of service is now affiliated with WOI-TV,
Ames, Iowa. He received the Air Force Commendation Medal
on retirement.
Dr. Werner A. Baum, president, University of Rhode
Island, spoke on "The challenge of environmental quality"
at the San Jose State College Man and His Environment Conference, 28-29 May. Dr. Jen-Yu Wang, director, Environmental Sciences Institute, San Jose State College, was a member of the executive and arrangement committee.
ESSA length of service awards were recently announced
for the following AMS members: 40-year George N. Brancato, St. Louis, Mo.; 30-year Abe Rosenbloom, Silver Spring,
Md., Edgar L. Van Tassell, Scottsbluff, Nebr., Albert Williams, Woods Hole, Mass.; 25-year Ralph H. Colby, Fargo,
N. Dak., Raymond Granger, Missoula, Mont., Loyal Stark,
Washington, D. C., Joseph H. Strub, Jr., Minneapolis Minn.,
David Wark, Washington, D. C., Roy Wyett, Rockville, Md.;
20-year Maurice H. Faubion, Boise, Idaho, Richard Hagemeyer, Washington, D. C., Marvin J. Marshall, St. Louis, Mo.

George N. Brancato

Edgar L. Van Tassell

Dr. Douglas L. Brooks president, Travelers Research Corporation, was a panelist at the general session of the New
England Council meeting on 12 June. The topic under discussion was "What is realistic in water pollution controls?"
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John R. Burke, principal assistant of the Cincinnati, Ohio,
Weather Bureau Office since 1964, has been chosen as the
new meteorologist-in-charge of the Louisville, Ky., weather
office. Mr. Burke entered the Bureau in 1941 at Louisville.
He also served in Washington, D. C., before transferring to
Cincinnati in 1952.
Maj. John J. Campbell
(left), Det. 14, 1st Weather
Group,
Vietnam,
was
awarded the Bronze Star for
meritorious service as OIC
of the 7 th Air Force Tactical Air Control Center support branch and as scientific
services officer from 7 October 1967 to 31 July 1968.
The award was presented to
Maj. Campbell by Lt. Col. William H. Staten (right), Det.
42, 7th Weather Wing, Kansas City, Mo.
Among the members participating in the 62nd annual
meeting of the Air Pollution Control Association were: Dr.
James E. Carson, Dr. Donald F. Gatz, Harry Moses, Argonne
National Laboratory; Paul B. MacCready, Jr., Dr. Harner Selvidge, Meteorology Research Inc.; James S. Sandberg, Richard H. Thuillier, Bay Area Air Pollution Control District,
San Francisco; George F. Collins, Travelers Research Center; Joseph W. DeNardo, David McFarland, DeNardo and
McFarland Weather Services, Inc.; F. Spencer Duckworth,
Metronic Associates; Richard B. Engdahl, Battelle Memorial
Institute; Dr. Wendell Hewson, Oregon State University;
Austin W. Hogan, State University of New York; Ralph W.
Keith, Thomas P. Mullins, Los Angeles County Air Pollution
Control District; Douglas M. Leahy, New York University;
Walter A. Lyons, University of Chicago; Robert E. Munn,
Department of Transport, Toronto; Lars E. Olsson, University of Michigan; Elmer Robinson, Stanford Research Institute; Herschel H. Slater, National Air Pollution Control
Administration; Lowell D. Van Vleck, Pan American World
Airways, Nuclear Rocket Development Station.
Weather Bureau forecaster, Rujus Crosby of Louisville,
Ky., recently completed a special one-semester training session at Texas A&M University. He was one of eight weather
forecasters to successfully complete the course.
Billy R. Curry has been selected ESSA state climatologist
for Oklahoma. Mr. Curry was formerly a forecaster at the
National Severe Storms Forecast Center, Kansas City, Mo.
James C. Fidler, MIC of the Weather Bureau Office, Austin,
Tex., since 1964, received his master's degree in aerospace
education in the spring graduation at Miami University, Oxford, Ohio. Mr. Fidler, a pilot since 1938, has taught at
Miami University for the past 15 summers as a guest lec-
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turer in the Great Lakes Aerospace Workshop. His graduate
work was completed at Miami with the addition of credits
earned at the University of Texas, Austin. His thesis covered
the development of a special introductory course in meteorology with emphasis on a graphic introduction to atmospheric
phenomena.
Dr. Paul Frenzen, meteorologist on the staff of Argonne
National Laboratory since July 1959 worked with the Division of Meteorological Physics of the Commonwealth Scientific and Industrial Research Organization (CSIRO) at Melbourne, Australia, from July 1968 to May 1969. His work was
largely involved with proving and calibrating his methods
and apparatus for boundary layer measurements over the
extremely uniform terrain of the Australian interior in
preparation for employing these techniques at sea during
the Barbados Oceanographic and Meteorological Experiment
(BOMEX).
Donald L. Graf of the Department of Geology and Geophysics, University of Minnesota, in May transferred to the
Department of Geology, University of Illinois, Urbana, 111.
Thomas H. Grayson, formerly a research assistant at the
University of Michigan, has recently accepted a post as research assistant at the U. S. Naval Fleet Numerical Weather
Central, Monterey, Calif.
CWO Thomas W. Harper, Det. 29, 6th Weather Wing,
Ft. Ritchie, Md., has been awarded the MAC Gold PRIDE
award.
The 2nd Weather Wing's Det. 25, 31st Weather Squadron,
Rhein-Main AB, Germany, commanded by Maj. Joseph P.
Hehert, finished first in a Tournament of Prognoses held
by the Institute for Meteorology at the Darmstadt Technical
University. Det. 25 was correct in their forecasts with more
consistency than any other facility, civilian or military, in
Germany or West Berlin. Out of 51 participating teams,
this detachment had the highest record of accuracy over a
55-day period. Maj. Hebert attributed the success to the
teamwork of all members of the detachment.
Ralph W. Johnson, formerly of San Jose State College,
recently accepted an ESSA career-conditional appointment
at the National Weather Records Center, Asheville, N. C.
Captains Odell M. Johnson and Robert L. Lutje, Det. 1,
4th Weather Wing, Ent AFB, Colo., are both recent recipients of the MAC Gold PRIDE award for personal responsibility in daily effort.
Philip W. Kenworthy, meteorologist-in-charge of the
Weather Bureau Forecast Office at the Minneapolis-St.
Paul International Airport
since 1952, retired last December after more than 38
years of service with the Bureau. Mr. Kenworthy, a native of Medfield, Mass., graduated from Clark University
in Worcester, Mass., in 1930.
After graduation he began his career at Boston, Mass. His
other assignments included Washington, D. C., and Mt.
Washington, N. H.
The AWS Solar Forecast Center at Cheyenne, Colo., under
the command of Maj. Joseph K. Lambert, and the AWS
Det. 3 at Sunnyvale, Calif., commanded by Lt. Col. Kenneth
L. Pitch ford, are integral parts of the U. S. manned space
program. Information is relayed to both these units from

the Solar Observing and Forecasting Network (SOFNET), a
chain of eight global outposts which observe the Sun for
any signs of electromagnetic disturbances which could affect the outcome of the mission. Any significant information
is immediately relayed to the NASA Mission Control Center
in Houston.
Dr. Don J. Latham, assistant professor in the IMS Division
of Atmospheric Science, University of Miami, Coral Gables,
Fla., is attempting to measure electrical activity over the
ocean near the Bahamas with an instrument-bearing kite.
With the aid of a National Science Foundation grant, Dr.
Latham plans a two-year study of "Atmospheric electrical
parameters near the sea-air interface." A key instrument he
will use to measure lightning activity is a hydrogen-alpha
detector which he designed and constructed. Among the
scientists cooperating with Dr. Latham is Dr. Eric B. Kraus,
chairman of the IMS Atmospheric Science Division.
Richard G. Layton, formerly of the Physics Department,
State University College, Fredonia, N. Y., is now associate
professor in the Physics Department, Northern Arizona University, Flagstaff, Ariz.
Newton A. Lienrance, director, Aviation Affairs, was principal U. S. delegate to a joint meeting of the WMO Commission for Aeronautical Meteorology and the Sixth Air
Navigation Conference of the International Civil Aviation
Organization, held in Montreal, Canada, 9 April-3 May. Paul
H. Peridier, ESSA Office of International Affairs, also served
as delegate.
West Virginia University has received a $139,807 federal
grant to finance the seventh year of its program to train
air pollution control experts. The program is directed by
Prof. Benjamin Linsky of the College of Engineering. Prof.
Linsky said the new grant from the National Air Pollution
Control Administration will provide tuition and stipends
for 14 graduate students during 1969-70 as well as pay
some faculty and clerical salaries.
TSgt. Ted V. Lungwitz is one of only two weathermen in
the Air Weather Service who is presently authorized to
wear the emblem of the special forces. TSgt. Lungwitz gives
daily briefings to staff members of the 5th Special Forces
Group at Nha Trang, Vietnam, then spends the rest of his
time visiting special forces sites to train Army personnel
to make weather observations.
Richard W. Lyle, quality control officer of the Weather
Bureau Southern Region, recently received his instrument
pilot rating. He has also earned a commercial pilot license
and a multi-engine rating.
On 1 June, Dr. William J. Maunder left the University
of Victoria, British Columbia, and is now affiliated with the
Department of Atmospheric Sciences, University of Missouri,
Columbia, Md.
Lcdr. F. J. McGayhey, formerly superintendent of training
at the Aerographer's Mate Schools, NATTC, NAS, Lakehurst, N. J., is now officer in charge of NWSED, Naval Air
Station, Lakehurst.
SMSgt. Eugene A. Murdoch, Det. 21, 31st Weather Squadron, Kinsbach Combined Meteorological Facility, Germany,
was the recent recipient of the award for forecasters assigned
to centralized forecasting facilities. Sgt. Murdock's selection
was based on his individual excellence in forecasting for
both the German-based Army and Air Force units. MSgt.
Lorenzo A. Corpus, Jr., Det. 6, 15th Weather Squadron,
Griffiss AFB, N. Y., received the Forecaster Award for de-
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tachment-sized units. His work at the upstate New York
base served as the basis for his selection. Sgts. Murdock and
Corpus were the initial winners of the Forecaster Awards
created last year to recognize outstanding forecasters serving
in similar jobs in different sized units.
William Nash of EDS' National Weather Records Center,
Asheville, N. C., was chosen as the equal employment opportunity counselor for Commerce employees and applicants in
the Carolinas. Keith Butson, also of NWRC, was chosen as
his alternate.
Thomas M. Olsen, a staff engineer with the Martin-Marietta Corporation, Baltimore, Md., was recently named president of the UFO Information Retrieval Center, Inc., Riderwood, Mo.
Ralph Papania, EG&G, Environmental Services Operation,
Boulder, Colo., spoke at the Office of Meteorological Operations Colloquium in Silver Spring, Md., on 5 June. The topic
he chose for discussion was entitled "Warm fog dispersal
operations at Los Angeles and Sacramento airports."
Col. Douglas C. Purdy, 7th Weather Wing commander,
accepted the Military Airlift Command OJT Program
Award for 1968 on behalf of the detachment. The high
point total accumulated by the detachment was comprised
of five- and seven-level skill knowledge test passing rates,
overtime in training rates, and nonproductive training rates.
Ronald E. Rinehart is in Kenya, East Africa, on an 18month assignment for Atmospherics, Inc., of Fresno, Calif.
Mr. Rinehart had been a research assistant with the Illinois
State Water Survey since 1965.
James C. Sadler, University of Hawaii, and Maj. G. R.
Farr, 6th Wing Environmental Technical Applications Center, Washington, D. C., were speakers at the third annual
1st Weather Wing Satellite Picture Workshop at Fuchu AS,
Japan. The workshop allowed military weathermen to exchange information involving the application of meteorological satellite data in the areas of the Pacific and Far East.
Dr. Douglas Sargent, Department of Meteorology and
Electrical Engineering, University of Wisconsin, spoke at a
seminar for the Department of Meteorology at MIT on
2 June; his speech was entitled "Remote probing of the
atmosphere by active microwave."
Lawrence A. Schaal, Indiana state climatologist, and Walter L. Stirm, advisory agricultural meteorologist, were initiated to full membership in the Society of Sigma Xi at
Purdue University, 13 May.
Herbert J. Spiegel, formerly instructor at Suffolk County
Community College, L. I., N. Y., is now assistant professor
of meteorology at Miami-Dade Junior College, Miami, Fla.

John K. Stager, associate professor, Department of Geography, University of British Columbia, recently took over the
job of editor of the Arctic Institute of North America Newsletter. One purpose of the newsletter is to communicate
northern research activities at various universities to a larger
public. This public includes institutes and committees from
several Canadian universities, the Arctic Institute of North
America, and the Northern Sciences Research Group of the
Canadian Department of Indian Affairs and Northern Development who have joined in an effort to promote research
and general interest in the Canadian North.
Joseph H. Strub, Jr., meteorologist in charge at Minneapolis, Minn., received the "Outstanding Achievement Award"
of the Greater Minneapolis Chamber of Commerce, 22 April.
Mr. Strub was cited "for long devotion to public service and
outstanding professional skill in forecasting 1965 and 1969
floods in basins of the Mississippi, Minnesota, St. Croix, and
Red River of the North."
Dr. Oscar Tenenbaum, meteorologist-in-charge at Boston,
received a Certificate of Merit from the Massachusetts Division of Motor Boats at Boston's 11th Annual Marine Meeting in May for his work in the development of Marine
Weather Services.
Dr. Fred L. Whipple, Smithsonian Astrophysical Observatory, recently received the NASA Public Service Award for
his contributions to the Orbiting Astronautical Observatories
program.
Dr. Robert M. White, ESSA Administrator, attended the
meeting of the World Meteorological Organization's Executive Committee in Geneva, Switzerland, 29 May-11 June.
Dr. George P. Cressman, Weather Bureau Director, was his
alternate. Nels E. Johnson, director, International Affairs,
attended as advisor.
Warren K. Wilhelm is currently assigned to the USAID
mission in Lusaka, Zambia. Mr. Wilhelm was formerly chief,
Southern Hemisphere and Tropical Analysis Section, NMC,
U. S. Weather Bureau, Washington, D. C.
Marvin H. Wilkening, dean of graduate studies, New Mexico Institute of Mining and Technology, recently received,
on behalf of the Institute, $16,687 of the more than $28 million which the National Science Foundation has awarded in
support of graduate traineeships in science, mathematics, and
engineering.
Capt. Carl S. Zimmerman has been awarded the Air Force
Commendation medal for meritorious service during his assignment to the Air Force Global Weather Central, December 1965 to October 1967. Capt. Zimmerman is currently a
graduate student at Colorado State University.
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long wavelength limit of the quantum mechanical formula
(Continued from announcements, page 612)
for the Crompton cross section. (Author)
Effects of Starfish on geomagnetically trapped protons (ADA
guide to rocketsonde measurement of atmospheric ozone
683 341, John B. Cladis et al., Lockheed Missiles and Space
(AD-683 464, Jagir S. Randhawa, Atmospheric Sciences Lab.,
Company, Palo Alto, Calif., February 1969, 58 pp., from
White Sands Missile Range, N. Mex., January 1969, 29 pp.,
Clearinghouse*, above) reports on measurements of geomagfrom Clearinghouse*, above) describes the preflight instrunetically-trapped, 55 MeV protons made before and after the
ment preparation and data reduction procedures for the
detonation of the Starfish nuclear device which revealed that
rocket-borne ozonesonde developed by the Atmospheric Sciat low altitudes the flux increased considerably after the Starences Laboratory, White Sands Missile Range. Basic system
fish burst. Theoretical analyses presented in this report incomponents are outlined, and the theory of operation is disdicate that the flux change resulted from a redistribution of
cussed. The ozonesonde is used for the measurement of
the existing trapped protons in the inner zone. Two proozone concentration to within plus or minus 10% in the
cesses were found to alter the proton distribution appropriately: 1) interaction of the protons with hydromagnetic waves mesosphere and stratosphere after deployment from an Areas
rocket vehicle. (Author)
produced by the burst, and 2) multiple reflections of the protons from a magnetic field inhomogeneity which propagates
Humidity augmentation as the initial impulse in a numerialong magnetic field lines with the local hydromagnetic vecal cloud model (AD-683 258, F. W. Murray, Rand Corporalocity. If the hydromagnetic velocity is determined from
tion, Santa Monica, Calif., January 1969, 37 pp., from Clearapproximately ambient plasma densities, the latter mechinghouse*, above) describes how a perturbation of relative
anism (the Fermi process) gives the same altitude dependence
humidity is used as a trigger to start the convection process
of the increased flux as that obtained from the measurements.
in a numerical model of a cumulus cloud. The effects of
However, much higher plasma densities, or repeated travarying the width and depth of the perturbation are studied.
versal of the field line by the magnetic front, is required
It is found that the width of the simulated cloud is depento explain the magnitude of the observed flux change. dent on the width of the impulse, whereas the ultimate
(Author)
depth and rate of growth are dependent mainly on the depth
Energy transfer from highly excited species (AD-684 329, of the impulse. If a suitable impulse is used, a simulated
cloud results that has many of the properties of real clouds
Graham Black, Stanford Research Institute, Menlo Park,
Calif., January 1969, 88 pp., from Clearinghouse*, above) is observed in an atmosphere with the same basic sounding as
the computation. (Author)
a research report on both discharge techniques and photodecomposition and their use in producing electronically An investigation of winter fog and stratus at McCoy AFB,
excited species. Particular attention has been paid to exFlorida (AD-683 762, Frank G. Johnson, 3rd Weather Wing,
cited species in metastable states. Emission spectroscopy has
Offutt AFB, Nebr., February 1969, 29 pp., from Clearinghouse*, above) is a report correlating wind, temperature,
been used to determine the species produced, using both
and dewpoint depression at 1700L with various categories
image-tube spectrographs and filter-photomultiplier comof fog or stratus occurring during the morning hours at
binations. Relative rate coefficients for energy transfer have
McCoy AFB, Fla. (Author)
been determined by monitoring the intensity of the metastable emission as a function of added gas. Recently, absoIonospheric D-region parameters from blunt probe measurelute rate coefficients have been determined using a pulsed
ments during a solar eclipse (AD-684 322, Duncan C. Baker,
photolysis-signal integration system. The studies have conPennsylvania State University, University Park Ionosphere Recentrated on the energy transfer reactions of O (singlet D),
search Lab., February 1969, 110 pp., from Clearinghouse*,
O (singlet S), 02 (b singlet Sigma g (+)), N (doublet D), N2 above) is a series of four rocket experiments performed dur(A triplet Sigma u (+)), and N2 (B triplet Pi g). Some of
ing the solar eclipse of 12 November 1966, at Cassino, Brazil,
to determine the positive and negative conductivities of the
these have important atmospheric applications. (Author)
atmosphere below 80 km. The conductivity data were used
Geometrical calculation of cross-polarization effects in electrowith the positive ion continuity equation to determine the
magnetic back-scattering (AD-684 150, Bloom and Moszkowion-ion recombination coefficient. (Author)
ski, Rand Corporation, Santa Monica, Calif., January 1969,
Ionospheric
observation of VLF electrostatic noise related to
40 pp., from Clearinghouse*, above) is a report describing
harmonics of the proton gyrofrequency (AD-683 666, Mosier
the cross-polarized return for back-scattering of polarized
and Gurnett, Department of Physics and Astronomy, Iowa
radar pulses by a turbulent plasma. A general expression of
the second order back-scattered and cross-polarized cross University, Iowa City, January 1969, 17 pp., from Clearingsection is derived, using arguments from geometrical optics. house*, above) is an observation of electrostatic noise bands
Then, the results for linear and circular polarized waves observed with the Javelin 8.46 sounding rocket. It is shown
that these noise bands are related to harmonics of the proton
are compared. One finds that for scattering by a cylindrical
gyrofrequency.
This observation is believed to be the first
medium with the axis parallel to the direction of the radar
confirmation of ion gyrofrequency harmonic effects in the
pulse, the cross section is twice as large for circular polariionosphere. (Author)
zation as for linear polarization. The dependence of this ratio
on the relative orientation angle of the beam axis and cylin- Kinetics of the photochemical decomposition of ozone in
der axis is considered, as is the dependence of this ratio on
3130 A ultraviolet light (AD-683 733, Castellano and Schuthe autocorrelation function in the turbulent medium. It is macher, Instituto Superior de Investigaciones, Buenos Aires,
Argentina, February 1969, 37 pp., from Clearinghouse*,
shown that the scattering cross section of a polarized beam
above) is an investigation of selected routes of ozone deby a medium, as discussed in the text, is identical to the
composition: a) the photochemical decomposition of ozone
by the use of an Hg-line 3130 A light source; b) the behavior
* Hard copies $3.00, microfiche 65 cents.
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of O ('D) atoms as species possibly capable of initiating ozone
decomposition; and c) the kinetics of the O ('D) + 03 to
2 02 reaction in the presence of oxygen and inert gases.
Results demonstrate that the maximum quantum efficiency
is 6 for pure ozone and not influenced by pressure, temperature, and light intensity. Addition of foreign gases decreases the quantum efficiency to a limiting value of 4 in
an oxygen-free system. Water vapor increases the reaction
rate very markedly. A mechanism for the photodecomposition of 0 3 is presented and shown to be consistent with the
data selected. (Author)
Managing climate resources (AD-684 386, J. O. Fletcher,
Rand Corporation, Santa Monica, Calif., February 1969, 31
pp., from Clearinghouse*, above) is a discussion of the
startling prospect of influencing climate on a global scale
and the even more startling realization that we may already
be inadvertently influencing global climate, and that inadvertent consequences of human activity will increase manyfold in only a few decades. Moreover, rapidly growing pressures on world food production make the social consequences
of climatic variation ever more serious. The inescapable conclusion is that purposeful management of global climatic
resources will become necessary to prevent undesirable
changes. (Author)
Medium frequency ionospheric and meteor observations using a large antenna array (AD-684 572, Briggs and Elford,
Adelaide University, Department of Physics, Australia, February 1969, 10 pp., from Clearinghouse*, above) is a study
of an array of 100 dipoles employed to study radio signals
reflected and scattered from ionospheric irregularities and
meteor trails in order to determine changes and drifts in
ionospheric irregularities and wind gradients at high altitudes. (Author)
Numerical experiments with a multilevel primitive equation
model designed to simulate the development of tropical cyclones, Experiment I (PB-182 985, Stanley L. Rosenthal, National Hurricane Research Laboratory, Miami, Fla., January
1969, 40 pp., from Clearinghouse*, above) is a report based
on the model's assumption that the storm is circularly symmetric and is expressed in z-coordinates. The information
levels correspond to pressures in the mean tropical atmosphere of 1015, 900, 700, 500, 300, 200, and 100 mb. The heating function for the cyclone-scale motion is simulated by a
convective adjustment of the lapse rate towards a pseudoadiabat representative of ascent from the surface boundary
layer. The rate of this adjustment is calibrated so that the
vertically integrated heating function is related to the upward flux of water vapor through the surface boundary
layer. Although the transfer of sensible and latent heat from
the ocean to the atmosphere is treated rather pragmatically,
these preliminary calculations clearly show the sensible heat
exchange to be of crucial importance to the development
process. (Author)
Oceanic conditions in the eastern Caribbean Sea and adjacent Atlantic, 6 August to 6 October 1965 (Part of Geronimo
Cruise 6) (PB-182 948, Leming and Ingham, Bureau of Commercial Fisheries, Tropical Atlantic Biological Laboratory,
Miami, Fla., March 1969, 36 pp., from Clearinghouse*, above)
is comprised of a series of horizontal, isopycnic, and vertical
sections. The distributions of temperature, salinity, dissolved
oxygen, and dissolved phosphate-phosphorus are shown on
* Hard copies $3.00, microfiche 65 cents.

the 0-, 20-, 50, 100-, 150-, 250-, and 400-m horizontal surfaces
on the 25.5-g/l isopycnic surface, and in two vertical sections
across the central Caribbean. The topography of the 25.5g/l
isopycnic surface is shown also. (Author)
An oceanic quest: The International Decade of Ocean Exploration (NAS Publ. 1709, 1969, x + 115 pp., $3.75 paperbound, $6.25 cloth, from National Academy of Sciences,
Printing and Publishing Office, 2101 Constitution Avenue,
Washington, D. C. 20418) discusses the basic goals and distinguishing features of the Decade, outlines specific programs
in four major areas—geology and nonliving resources, biology and living resources, physics and environmental forecasting, geochemistry and environmental change—and considers ways of successfully implementing the programs. These
programs place primary emphasis on obtaining knowledge
that can be related to the use of the ocean and its resources
in support of such objectives as increased net yield from
ocean resources, prediction and enhanced control of natural
phenomena, and improved quality of the marine environment.
Oceanographic observations, 1965, East Coast of the United
States (AD-683 799, Joseph Chase, Fish and Wildlife Service,
Washington, D. C., January 1969, 157 pp., from Clearinghouse*, above) reports on daily water temperature and salinity observations for 1965 from 13 locations along the Atlantic
seaboard. These observations are tabulated, plotted, and discussed. (Author)
Oceanographic research at MIT in the Department of Geology and Geophysics and the Department of Meteorology (AD684 097, MIT, Cambridge, Mass., February 1969, 30 pp.,
from Clearinghouse*, above) includes the following topics:
1) heat flow, gravity, magnetics, seismicity; 2) magnitude of
gravity, vibrating string accelerometer; 3) atmospheric chemistry, sea-air interaction, marine aerosols, trace gaseous constituents; 4) oceanic particulates, light scattering, 5) ocean
currents, horizontal velocity, inertial system; 6) ocean currents, neutrally buoyant floats, permanent sound channel;
7) internal waves.
Project Skywater, Volume I: Summary (PB-183 016, Bureau of
Reclamation, Office of Atmospheric Water Resources, Denver, Colo., January 1969, 103 pp., from Clearinghouse*, above)
summarizes the historical development of Project Skywater
from its beginning late in 1961 to the present, presents the
major activities and results of fiscal year 1968 in each of 11
program activity items, and outlines the requirements and
plans for future research in the Atmospheric Water Resources
Program. (Author)
Project Skywater, Volume II: Contractor reports (PB-183 017,
Bureau of Reclamation, Office of Atmospheric Water Resources, Denver, Colo., January 1969, 367 pp., from Clearinghouse*, above). See volume I above.
Recent meteorological rocket data and an international standard atmosphere to 50 kilometers (AD-683 357, Allen E. Cole,
AFCRL, Hanscom Field, Mass., January 1969, 23 pp., from
Clearinghouse*, above) gives recent temperature measurements between 30 and 60 km as compared with the temperature-height profile for the U. S. Standard Atmosphere, 1962.
The mean annual midlatitude daytime temperature-height
distribution derived from Meteorological Rocket Network
(MRN) observations supports the assumption that the U. S.
Standard Atmosphere temperature profile is representative
of mean midlatitude daytime conditions between 30 and 53
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km. Above 53 km the MRN temperatures are warmer than
standard. Mean annual 50-km temperatures computed from
grenade experiments at Ft. Churchill and Wallops Island
are 5 to 7C colder than those based on MRN thermistor
measurements. Part of this difference is attributed to the
diurnal variation in temperature near the stratopause. Temperature observations taken with the Soviet meteorological
rocket at Heiss Island and Volgograd are compared with the
MRN data and the U. S. Standard Atmosphere temperatureheight profile. To satisfy the requirements for an International Standard Atmosphere to 50 km, it is recommended
that the ICAO 32-km Standard Atmosphere be extended by
adopting the 32- to 50-km layer of the U. S. Standard Atmosphere, 1962. (Author)
Remote readout panel for a digital precipitation gage (PB183 056, Francis V. Kohl, Weather Bureau, Equipment Development Laboratory, Silver Spring, Md., March 1969, 19
pp., from Clearinghouse*, above) describes the design, development, and operation of a remote indicator for use with
digital recording precipitation gages used by the Weather
Bureau. The unit presents the gage reading on a set of
coded display lamps. A summary of test and evaluations made
on the unit is included. (Author)
Scientists, engineers, and physicians from abroad, FY 1966 and
1967 (NSF 69-10, National Science Foundation, January 1969,
31 pp., 45 cents, from GPO, Washington, D. C. 20402) is based
on information provided by the Immigration and Naturalization Service of the Department of Justice. It shows that more
than 12,500 scientists and engineers were granted immigrant
status in fiscal 1967, an increase of 74% from 1966 and 134%
from 1965. In terms of last permanent residence (1 year or
more) the United Kingdom was the largest source of immigrant scientists and engineers, accounting for 2200. Canada
was second with 600, followed by India with 1400. Although
counted as 1967 immigrants, 41% per cent had entered the
United States previously as temporary residents and were
granted immigrant status in 1967. Students made up 75 per
cent of the scientists and engineers changing to immigrant
status.
Scintillation observations of synchronous satellites (AD-683
241, Jules Aarons et al., AFCRL, Hanscom Field, Mass., January 1969, 20 pp., from Clearinghouse*, above) reports on
1967 and 1968 records of amplitude scintillations from synchronous satellites over simultaneous periods of time from
the Sagamore Hill Radio Observatory (54° G.N.). Three satellites transmitted at 137 MHz; these were ATS-1 on the
western horizon (—0.1° to +0.75° elevation), Canary Bird
on the eastern horizon (7° to 12° elevation), and ATS-3 toward the south (greater than 200° azimuth and greater than
39° elevation). In addition, the beacon of the near synchronous satellite LES-5 was recorded at 228 MHz. The basic
pattern of scintillation was for a maximum to occur at midnight for the satellite observed in the southerly direction,
and two hours earlier for the satellite observed to the east
showing the effect of the time difference for the two ionospheric regions. During the summer particularly, and occasionally at other times, a secondary peak of scintillation
was observed near local noon. Winter nighttime scintillation
indices were generally lower than summer values. LES-5
observations at this latitude show occasional fades down to
20 dB. Individual fades last from several seconds to several
* Hard copies $3.00, microfiche 65 cents.

minutes. The duration of fading periods varied from a few
minutes to several hours. (Author)
Solar wind, Volume I (AD-684 400, Defense Documentation
Center, Alexandria, Va., February 1969, 160 pp., from Clearinghouse*, above) is an annotated bibliography containing
123 Solar Wind references from the DDC collection that
have been cataloged since 1953. Topical arrangement by
subject includes general studies of solar wind, satellite and
spacecraft applications, and physical effects of solar wind.
(Author)
A summary of 1968 development planning support studies
for the United States Coast Guard National Data Buoy Projest (AD-683 404, E. J. Aubert et al., Travelers Research Corporation, Hartford, Conn., January 1969, 44 pp., from Clearinghouse*, above) gives an overview of the 1968 activities
and accomplishments for development planning studies in
support of the USCG National Data Buoy Development
Project (NDBDP). The five reports summarized here are intended to provide background for undertaking contract definition, testing of off-the-shelf hardware, and other system
development efforts. The specific areas of research summarized
are: Determination of the applicability of NDBS to refined
national requirements for marine meteorological and oceanographic data; Establishment of the characteristics of NDBS
and their impact on the use of collected data and the observation of natural phenomena; Preparation of an essay on
the cost effectiveness sensitivity of NDBS; Development of
computer programs for National Data Buoy Systems simulation and cost models; and Analysis of deployment ship
cruise strategies and cost for deployment of NDBS for various numbers of buoys and location throughout the Northern
Hemisphere. The reader interested in even greater detail is
referred to the reports themselves. (Author)
Superpressure balloon flights from Christchurch, New Zealand, August 1967-June 1968 (PB-182 828, Vincent E. Lally
et al., NCAR, Boulder, Colo., February 1969, 78 pp., from
Clearinghouse*, above) presents a compilation of flight summaries and an analysis of flight results for the Phase II
GHOST balloon flights from Christchurch, New Zealand,
from August 1967 to June 1968. During this period 61
flights were made under the auspices of the New Zealand
Meteorological Service, the Environmental Science Services
Administration, and the National Science Foundation. (Author)
A survey of some recent research on magneto-plasma diffusion
and the ionospheric F2 layer (AD-684 715, Ferraro and
Kendall, Department of Applied Mathematics and Computing Science, Sheffield University, England, January 1969, 58
pp., from Clearinghouse*, above) is a report on recent
work on magneto-plasma diffusion carried out at Queen
Mary College, University of London, and the University
of Sheffield. Also included is reference to some other current
work on meteor trains, the general problem of magnetoplasma diffusion and the problem of diffusion in the ionospheric F2 layer. (Author)
Temperature trends in Sacramento—Another heat island
(PB-183 055, Anthony D. Lentini, Weather Bureau Western
Region, Salt Lake City, Utah, February 1969, 29 pp., from
Clearinghouse*, above) is the study of the temperature
regime at Sacramento, which has a long period of record
(90 years) and provides additional evidence supporting the
heat island concept. This is especially true when compared
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to similar data from the University of California at Davis
with its rural exposure. The university is only 15 miles
from Sacramento over flat terrain; therefore, both should
experience the same climatic changes. However, whereas
Sacramento's average maximum temperature trend during
summer (June-September) and winter (December-March)
months is upward due to the heat island effect, the Davis
trend is downward. The trend of the Davis minimum temperature of the same periods is upward, opposite that of
its maximum temperature trend. This demonstrates a
tendency for a nighttime heat island effect. (Author)
Terminal forecast reference file, Tinker AFB, Oklahoma (AD683 876, 15th Weather Squadron, Detachment 22, Tinker
AFB, Okla., January 1969, 53 pp., from Clearinghouse*,
above) discusses factors affecting the weather at Tinker AFB,
Okla. Included are location and topography, weather controls, climatic aids, and local forecast studies. (Author)
Urban storm drainage criteria manual (2 vol., 800 pp., $45,
from Denver Regional Council of Governments, 2475 W. 26th
Avenue, Denver, Colo. 80211) covers the broad scope of policy,
planning, and design for urban storm drainage in today's
complex urban areas. Ninety per cent of the manual is
applicable to urban areas throughout the country.
Water management innovations in England (Resources for
the Future, Library of Congress Catalog Card 70-75182, Lyle
E. Craine, University of Michigan, June 1969, 136 pp., paper,
$3.50, from the Johns Hopkins Press, Baltimore, Md. 21218)
describes the system of decentralized water management recently instituted in England and Wales. Under provisions
of the 1963 Water Resources Act, 29 river authorities exercise a wide range of powers for comprehensive water management. Although it would be unwise to assume that the
patterns of any one country are directly transferable to another, "the British experience may be a source of fruitful
ideas in developing the concept of water management in
the United States, particularly within the individual states
now seeking a more effective role in water resources affairs."
England's water resources and the institutional setting are
described, and the water management institutions are evaluated in terms of institutional criteria set forth.
Weather modification research—A desire and an approach
(AD-683 250, S. M. Greenfield, Rand Corporation, Santa
Monica, Calif., February 1969, 16 pp., from Clearinghouse*,
above) describes the necessity of understanding the atmospheric environment in depth as a prime requisite for weather
modification. The role of numerical models in weather modification research is discussed.
Wind measurement program (FF-X-18, 33 pp., from Forest
Fire Research Institute, Ottawa, Ontario, Canada) describes
a computer program developed to compare wind observations statistically at a number of different stations, particularly for the preparation of area fire-danger forecasts.
Winds, temperatures, and densities over Thule, Greenland
at 25 to 65 kilometers (AD-683 749, Arthur J. Kantor, AFCRL,
Hanscom Field, Mass., January 1969, 18 pp., from Clearinghouse*, above) is a report on preliminary estimates of mean
monthly and annual wind, temperature, and density patterns
at Thule AFB for altitudes 25 to 65 km. Maximum mean
monthly zonal winds occur during the solstice months. Values are 30 mps from the east in June and nearly 60 mps
from the west in December. The meridional wind flow is
generally weaker and not as definitive as the zonal patterns.

The warmest mean monthly temperatures approach 290K
in June and early July at the stratopause, slightly above
50 km. The coldest stratopause apparently occurs in November or possibly December, but its temperature, roughly
260K, and height are not so obvious. The maximum annual
range of mean monthly temperatures at altitudes 25 to 65
km approaches 55K at 40 km. At 25 km rocketsonde temperatures are 3K warmer, on the average, than temperatures derived from concurrently launched radiosondes. The
maximum difference ranged from +6 to —3K. Lowest densities near the stratopause occur in winter and highest densities
occur in summer. Mean monthly departures from the U. S.
Standard Atmosphere, 1962, approach +40% near 60 km in
summer and decrease to 40% or 45% below Standard above
50 km in February. Densities above 50 km for December
and January may be 10% or 15% lower than the February
values. (Author)
Meetings of interest

14-15 October: 8th Annual Indiana Air Pollution Control
Conference will be held at Purdue University. Contact: D.
L. Benchley, Asst. Prof, of Environmental Engineering, School
of Civil Engineering, Purdue University, Lafayette, Ind. 47909.
17 October: The Air Pollution Control Association's MidAtlantic States Section will hold its semi-annual technical
conference in the auditorium of the Public Service Electric
and Gas Company, 70 Park Place, Newark, N. J. The theme
of the conference is "Air pollution emergencies."
17-19 October: Annual Meeting of the Society for Social Responsibility in Science will be held at Yale University, New
Haven, Conn. Contact: SSRS, 221 Rock Hill Road, BalaCynwyd, Pa. 19004.
31 March-2 April 1970: International Symposium on Submillimeter Waves will be held in New York City under the
sponsorship of the Polytechnic Institute of Brooklyn and its
Microwave Research Institute. Technical areas to be covered include long wavelength lasers, nonlinear effects in
semiconductors, thermal and quantum detectors, and parametric interactions; implications for components and application to systems will be considered. Contributed papers
will be welcomed up to the deadline of 1 December 1969.
Contact: Polytechnic Institute of Brooklyn, MRI Symposium
Committee, 333 Jay St., Brooklyn, N. Y. 11201 attn: Jerome
Fox, Executive Secretary.
Cooperative engineering education
at St. Louis University

This fall St. Louis University will begin a program in cooperative engineering education on a five-year, work-study
plan with students alternating periods of academic work
with periods in regular jobs in industry. The program is
open to freshmen students in the School of Engineering and
Earth Sciences who will major in civil, electrical, industrial,
and geophysical engineering, and meteorology. Work assignments will be diversified to provide the student with a
variety of experiences and with work of increasing complexity and responsibility as he progresses through the
program.
Participating companies and agencies include American
Can Company, Army Corps of Engineers, Chevrolet Motor
Division, Emerson Electric Company, McDonnell-Douglas
Company, Missouri Pacific Railroad, Missouri State High-
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way Commission. St. Louis County Water Company, Shell
Oil Company, Southwestern Bell Telephone Company, and
Zurheide-Herrmann, Inc.
Students in the cooperative program will be admitted to
the University through regular procedures or through company high-school recruiting, company recruiting at the University at the students' request, or through an interview at
the company.
The flexibility of the program will allow the student to
schedule work periods and academic periods according to
his financial need, his ability, and the company's needs. As
the program develops there will be almost complete flexibility in University scheduling, making all necessary courses
available every semester.
Students will earn a regular salary from the company
during work periods. They will also be eligible for financial
aid through the University on the same basis as other University students. The flexibility of the program will also
make it possible for students to attend night classes during
work periods, and to work part time during on-campus
periods.
For further information write to Dr. Gerald Dreifke,
Chairman, Department of Electrical Engineering, St. Louis
University, College Station, St. Louis, Mo. 63156.
(More announcements on page 649)
(Continued from news and notes, page 629)
Hodgkins Medal has joint winners

Jule G. Charney, professor of meteorology at Massachusetts
Institute of Technology, and Arie Haagen-Smit, professor
of biochemistry, California Institute of Technology, were
honored in May when they received the Smithsonian Institution's coveted Hodgkins Medal for "important contributions to knowledge of the physical environment bearing on
the welfare of Man." Dr. Lee Dubridge, science advisor to
President Nixon, presented the awards on behalf of the institution on 14 May at a ceremony during the opening convocation of the Smithsonian's third international symposium,
"Man and Beast: Comparative Social behavior." The $2600
honorarium was shared by the medalists.
The citations accompanying the medals read:
"Jule Gregory Charney, your fundamental research in dynamic meteorology and in the atmospheric conditions which
generate the formation of cyclonic air flows has permitted
an improved long range analysis and prediction of climatic
characters. On the basis of this research, you conceived and
lead the Global Atmospheric Research Program which related to your activities in the National Academy of Sciences
committee on atmospheric science. For your excellent and
effective work, therefore, not only in the basic research aspect of your science, but also in the valuable application of
your new findings toward the advancement of knowledge concerning the upper atmosphere, we award you the Hodgkins
Medal."
"Professor Arie Haagen-Smit, your fundamental research
on the chemical nature and source of atmospheric pollution,
commonly known as smog, the origins of which you discovered nearly single-handedly in your laboratory, has provided
the federal and local governments with specific guides to be
followed in the correction and control of air pollution. The

Smithsonian Institution takes particular pleasure in recognizing the application of your work to museum climates and
their effect on historic and artistic materials which must be
preserved and yet be available for study and exhibition. For
these important applications of your basic scientific studies,
we take great pleasure in presenting you the Hodgkins
Medal."
Dr. Haagen-Smit was born
in the Netherlands and educated at the University of
Utrecht. In a great and historic contribution to atmospheric and environmental
studies, he conducted early
definitive research on smog
that laid the groundwork for
widespread efforts to combat
the deadly problem of air
pollution. He discovered in
1949 that smog is characterized by the presence of oxidizing
compounds at low concentrations in the atmosphere. Subsequently he recognized and showed that these oxidizing compounds are formed by the oxidation of hydrocarbons by
nitrogen oxides in the presence of sunlight; that the hydrocarbons and the nitrogen oxides are the result of incomplete
combustion in part in power plants but largely from automobiles; and that ozone is formed in the course of these
reactions. All of these results were derived and proved by a
combination of brilliant deduction and delicate but practical
experiments.
Dr. Charney was born in
San Francisco and holds
three degrees from the University of California at Los
Angeles. He has been Alfred
P. Sloan Professor of Meteorology at MIT since 1966.
Dr. Charney has been the
intellectual inspiration for
the Global Atmospheric Research Program launched by
the International Council of
Scientific Unions and the WMO in 1967. He was one of a
small group that proposed President Kennedy's recommendations to the United Nations in 1961 for a program of international cooperation in meteorological research. He identified general circulation as the central theme of this program
and was prime mover in the National Academy of Sciences
proposal entitled "The Feasibility of a Global Observation
and Analysis Experiment," that captured the enthusiasm and
interest of scientists all over the world. This Academy report was hailed by many as one of the finest scientific documents to be produced by an Academy committee.
Drs. Charney and Haagen-Smit are the eighth and ninth
recipients of the Hodgkins Medal since it was established
in 1891. Other winners have been:
James Dewar, Royal Institution, London, and the University of Cambridge, England, 1899.
J. J. Thompson, University of Cambridge, England, 1902.
Sydney Chapman, University of Alaska, 1965.
Joseph Kaplan, University of California at Los Angeles,
1965.
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Marcel Nicolet, Centre Nationale de Recherche de
l'Espace, Brussels, Belgium, 1965.
John Grahame Douglas Clark, University of Cambridge,
England, 1967.
Frits S. Went, University of Nevada, Desert Research
Institute, 1967.
In 1893, when the Smithsonian initiated the Hodgkins Prize
Competition, the first prize was shared by Lord Rayleigh
and Prof. William Ramsey, both of London, for their discovery of argon.
I M O Prize for 1969

The International Meteorological Organization (IMO) Prize,
which is awarded annually for outstanding work in meteorology and in international collaboration, was awarded by the
WMO Executive Committee in June at its annual session in
Geneva to Prof. Erik Herbert Palmen of Finland.
Prof. Palmen, meteorologist
and oceanographer, was born
at Vasa, Finland, in 1898. He
teaches at the University of
Helsinki, and is a member of
the Academy of Finland and
many other scientific bodies.
Before World War II, he
made several classic studies
of selected cyclones of a
polar front type. From these
studies arose some of the
basic concepts of synoptic
meteorology, and he is therefore considered to be one of the
pioneers in this field. Subsequently, his work related to the
structure of jet streams and their relation to the general
circulation of the atmosphere, and the complete energy balance of the atmosphere as a whole. His work has made an
important contribution to the knowledge of the movement
of weather systems in all latitudes and at all levels of the
troposphere. His achievements have been acclaimed not only
for their basic scientific value, but also because practical
application of his theories has led to a better understanding
of atmospheric processes, and consequently to improved
weather forecasting.
Prof. Palmen's services to international meteorology are
notable. Since 1936 he has been a member of the Commission
for Atmospheric Sciences and since 1939 of the Commission
for Maritime Meteorology, established by the WMO and its
predecessor, the IMO. He has participated in the activities
of several working groups and took an active part in WMO
symposia on tropical cyclones and tropical meteorology
(Dominican Republic, 1956; New Zealand, 1963). He is author
of the first volume in a new series of publications issued by
the WMO on the occasion of the International Hydrological
Decade and is an active member of the International Association of Meteorology and Atmospheric Physics. He is also
an Honorary Member of the American Meteorological Society.
The IMO Prize was established by the WMO in 1955 in
honor of the former non-governmental organization which
had initiated international collaboration in meteorology in
1873 and which was replaced in 1951 by the creation of the
World Meteorological Organization as a UN specialized
agency. The Prize consists of a gold medal, $1200 (US), and
a diploma giving the citation of the award. Prof. Palmen is
the fourteenth recipient of the Prize.

A M S film wins Golden Eagle award

The AMS film, Solar Radiation II: The Earth's Atmosphere
in April won a Golden Eagle from the Council on International Nontheatrical Events (CINE). The film was among the
225 U. S. entries and one of the seven science films selected
from 334 finalists by the CINE national screening panel. The
films had been shown in more than 60 film festivals around
the world and had been recommended by 27 regional and
subject-specialist juries across the country, which had looked
at 769 entries from three major areas: theatrical short subjects,
television documentaries, and nontheatrical films. The American Science Film Association served as the focal point for the
preliminary screening of the 27 science films received from
producers.
Principal scientists for the AMS film were John Shaw,
Ohio State University, and John N. Howard, Air Force Cambridge Research Laboratories. The film was produced by
Davidson Films, San Francisco, Calif., and is distributed by
Modern Learning Aids, New York, N. Y., and Universal Education and Visual Arts, New York, N. Y.
For a review of Solar Radiation II: The Earth's Atmosphere
s e e A M S BULLETIN, 5 0 , 3, 165.

German-U. S. space research cooperation

Two agreements between the Federal Ministry for Scientific
Research (BMwF), Federal Republic of Germany, and the
United States National Aeronautics and Space Administration were reached early this summer. One agreement concerned a cooperative scientific satellite; the other, the most
advanced international scientific space probe yet undertaken.
The integrated aeronomy satellite, to be designed and
built by the BMwF, is scheduled for launching from the
United States Western Test Range, Lompoc, Calif., on a
NASA Scout rocket in 1970. Its purpose is to correlate the
most important local upper atmosphere variables of density
and temperature of neutral and charged particles and solar
ultraviolet flux in selected wavelengths.
The satellite will weigh about 175 lb (80 kg) and will
be placed in a Sun-synchronous, elliptical, near-polar orbit
with a perigee and apogee of approximately 180 mi (290 km)
and 480 mi (772 km), respectively.
The BMwF will provide instrumentation for the German
experiments to be flown, and will design, fabricate, integrate, and test the spacecraft. BMwF will also provide tracking and data acquisition and reduce and analyze the data
obtained.
NASA will provide an experiment, the Scout launch vehicle, and tracking and data acquisition support.
Each agency will assume the costs of discharging its own
responsibilities. The results obtained will be made available
to the world scientific community.
The aeronomy satellite is the fourth major German-American cooperative scientific space project to be undertaken.
The others are the AZUR-1 satellite, scheduled for launching
by NASA late this year, a barium ion cloud probe, to be
launched in 1970, and the advanced solar probe (below),
planned for 1974-75.
The advanced mission, known as Helios, consists of a pair
of solar probes which will carry ten scientific experiments
closer to the Sun (approximately 28 million miles) than
any spacecraft so far scheduled. They will be launched in
the 1974-75 period.
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The scientific objective of the project is to provide new
understanding of fundamental solar processes and Sun-Earth
relationships by studying the solar wind, magnetic and
electric fields, cosmic rays, and cosmic dust.
Project Helios calls for the launching by NASA on AtlasCentaur vehicles of two German-built spacecraft approximately a year apart. Seven of the ten experiments will be
provided by German scientists and three by NASA's Goddard
Space Flight Center, Greenbelt, Md., in cooperation with
American, Australian, and Italian scientific experimenters.
The project will require advanced technical solutions to
such problems as temperature control, electrical power requirements, and precise spacecraft ranging.
During its approach to within about three-tenths of an
Astronomical Unit (the distance from Earth to Sun) of the
Sun, Helios will study the interplanetary medium by measuring the magnetic field, the density, temperature, velocity
and direction of the solar wind. It will study interruptions
and shocks in the interplanetary medium electrically and by
observing the behavior of solar wind particles as well as electron plasma oscillations believed responsible for radio bursts
and other wave particle interactions. Helios will also study
galactic cosmic rays and the dynamics and chemical composition of interplanetary dust and micrometeoroids.
Under the agreement, the BMwF will provide and bear
the costs of instrumentation for the German experiments,
design, fabrication, and test of the spacecraft as well as the
tracking, data acquisition and spacecraft control.
NASA will provide instrumentation for the U. S.-sponsored
experiments, the Atlas-Centaur vehicles and their launching, and certain tracking and data acquisition support.
Both NASA and the BMwF will participate in the reduction, analysis, and distribution of the data obtained.
0 G 0 - 6 experiments tested

The 25 scientific experiments on board the Orbiting Geophysical Observatory-6 (OGO-6) had been tested successfully
by mid June and all aspects of the spacecraft operations
were normal, according to the NASA Goddard Space Flight
Center at Greenbelt, Md. The 1393-lb (40.8-kg) spacecraft was
launched on 5 June from the Western Test Range, Lompoc,
Calif., into a nearly polar orbit with an apogee of 683 mi
(1099 km) and a perigee of 248 mi (399 km). Its orbital period is 100 min and its inclination to the equator is 82°.
OGO-6 is the last in a series of large observatory-type
spacecraft and is designed to study the interaction of the
radiation coming from the Sun with the upper reaches of
the Earth's atmosphere and its magnetic field. Some of the
OGO-6 near-Earth areas of investigation are: atmospheric
and ionospheric measurements, auroral and airglow studies,
solar radiation experiments, radio emission measurements,
magnetic field measurements, and cosmic ray experiments.
The information collected by these various experiments
should help in understanding better the Earth's environment and the time-dependent relationship that exists in
galactic, interplanetary, and planetary events, with emphasis
on solar-terrestrial interactions.
At the present time in space exploration, scientists know
how to make many of the individual measurements of the
magnetic field, particle flux, ionization, etc. The important
question now concerns the interrelations between these quantities and the establishment of detailed cause-and-effect rela-

tionships. One example is the desire of physicists to study
the density and composition of the upper atmosphere, and
the way the atmosphere is affected by radiation from the
Sun and by energy particles.
To obtain this type of information requires several coordinated experiments and large data-reduction systems to
turn the data into easy-to-understand language. These requirements lead to the further requirement of large scientific spacecraft in the OGO class.
The 25 experiments on the OGO-6 were contributed by 10
universities, four government organizations, and five private
companies. These experiments operate during a period of
maximum sunspot activity, investigating the upper atmosphere and ionosphere, the auroral regions around the poles,
and the edges of the regions of trapped radiation surrounding
the Earth.
The OGO program was started by NASA in 1960 to carry
out diversified correlative measurements needed to better
understand Earth-Sun relationships and the near-Earth environment. A total of 130 scientific experiments have been
flown in this series. Of the six spacecraft in the OGO program five are still operating. They have provided more than
1.2 million hours of scientific data. Results of the program
are pointing the way to the resolution of many scientific
questions. Information provided by the OGO spacecraft is
helping to define the chemistry of the Earth's atmosphere,
which in turn leads to understanding the environment of
other planetary atmospheres, how they were formed and
evolved. In addition, data on the ionosphere are expected
to lead to improvements in long-range communications on
Earth.
Meteorological conference at Air Force Academy

Weathermen from around the world attended the 1969 Meteorological Technical Exchange Conference hosted by the
Air Weather Service at the campus of the U. S. Air Force
Academy, Colorado Springs, Colo. The 14-17 July conference
was the fifth in a series initiated by Air Weather Service to
bring together meteorologists from a variety of agencies. All
papers were by invitation and included contributions from
the Army, Navy, Air Force, ESSA, Department of Agriculture,
NASA, NCAR, RAND Corporation, Eastern Air Lines, MIT,
Pennsylvania State University, and University of Nevada.
The theme of this year's meeting was "Meteorological resources and capabilities in the 70's." Twenty-five papers were
presented to over 200 attendees on: data-gathering systems;
meteorological communication, computation and display;
numerical weather-prediction capabilities; automation and
applied weather forecasting; tropical meteorology; and
weather modification. The conferees were warmly welcomed
by Lt. Gen. Thomas S. Moorman, Air Force Academy superintendent, former commander of AWS, and a past Councilor
of the AMS. Col. Ralph G. Suggs, vice commander of AWS,
set the tone for the conference in his keynote address, and
Dr. Robert D. Fletcher, deputy chief of staff, Aerospace Sciences, AWS, served as conference coordinator and moderator.
At the banquet on Monday evening, Dr. Archie Kahan, general physical scientist with the U. S. Bureau of Reclamation,
Denver, discussed his recent visit to the USSR and described
some Russian weather-modification efforts. Dr. Hans K.
Ziegler, deputy for science and chief scientist, U. S. Army
Electronics Command, addressed the conferees at a special
luncheon held on Tuesday.
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New head for Indian weather service

Dr. Pancheti Koteswaram has been appointed Director General of Observatories of the Indian Meteorological Service.
Dr. Koteswaram, formerly Deputy Director General of Observatories (Climatology and Geophysics), Poona, India, assumed his new duties in New Delhi on 2 June 1969. He has
also recently been elected as a member of the Executive
Committe of the World Meteorological Organization at its
recent session in Geneva.
A native of Nellore, Dr.
Koteswaram received his
bachelor's degree in 1934
from Presidency College, Madras University, Madras. After
graduation and while working for his doctorate, he
served as lecturer and assistant professor of physics at
both Madras and Andhra
Universities, from which he
received his doctorate in
1939. He began his professional career in 1940 when
he accepted a post as forecaster, meteorological office, Calcutta and New Delhi. In
1944, he assumed the duties of meteorologist-in-charge, main
meteorological offices, New Delhi, Bombay, Madras, Calcutta, and Nagput. He progressed rapidly and in 1957 was
appointed director of aviation services, India Meteorological
Department. While serving as director, he accepted a contract with the U. S. Weather Bureau for a two-year visiting
professorship at the School of Environmental and Planetary
Sciences, University of Miami. During this period he worked
mainly in conjunction with the National Hurricane Research
Laboratory on problems of tropical meteorology.
Dr. Koteswaram is a member of both the American Meteorological Society and the Indian Meteorological Society,
serving the latter as Honorary Secretary in 1959-1963. He
has served on numerous national and international boards
and committees including many of the WMO and ICAO, and
is a member of the editorial board of both the Indian Journal of Meteorology and the Indian Journal of Pure and Applied Science. Dr. Koteswaram has also published extensively
in many fields of meteorology.
Biologists capture top administrative posts

Early in the summer William David McElroy was appointed
by President Nixon and confirmed by the Senate as the new
director of the National Science Foundation. A biologist active in scientific research, Dr. McElroy has served on numerous panels of the National Science Foundation and was also
a member of the President's Science Advisory Committee
from 1963 to 1966. Before his appointment as chief of the
NSF he was chairman of the Johns Hopkins University
Department of Biology. Although Dr. McElroy has recently
been concerned with the physical sciences, he is primarily
a biologist, and is the first biologist to serve as chief of NSF.
A world authority on bioluminescence (the process by which
some living organisms convert chemical energy to visible
light), he solved the structure of the substance luciferin and
the subtle role of its enzyme catalyst, luciferase. His recent
activities in regard to the physical sciences include participation on panels designed to oversee the research at various

institutions such as Brookhaven National Laboratory on Long
Island and the National Radio Astronomy Observatory at
Green Bank, W. Va.
Dr. Philip Handler, James B. Duke professor of biochemistry, Duke University, Raleigh, N. C., on 1 July succeeded
Dr. Frederick Seitz as president of the National Academy of
Sciences. Turning to biochemistry in the final year of a
pre-med course at City College of New York, Prof. Handler
went on to do his graduate work under William Rose at the
University of Illinois. Concentrating his efforts on the study
of amino acids, he received his Ph.D. and then in 1939 joined
the faculty of Duke University. He developed the Department
of Biochemistry and became its head in 1950. Since the late
1950s he has served on more than a dozen advisory committees, panels, boards, and sections including: U. S. Public
Health Service National Advisory Health Council (19581962); chairman of the National Institutes of Health biochemical study section (1955-1958); member of the National
Science Foundation's biological and medical research panel
(1959); member of the National Academy of Sciences (1964-)
and member of the President's Science Advisory Committee
(1964-), to name but a few. He has also been a consultant for
the Veterans Administration, the Atomic Energy Commission, the National Research Council, and the National Institutes of Health.
Voluntary Assistance Program

Secretary-General Davies of the World Meteorological Organization announced in June that the total offer of contributions made by Member countries towards the WMO
Voluntary Assistance Program (VAP) was approaching $6
million (US). The tentative goal for the VAP is about $20
million by the end of 1971.
The VAP, launched only a year ago, is vitally concerned
with the implementation of WMO's imaginative and farreaching World Weather Watch (WWW), a plan to extend
and improve weather observing and data handling and processing throughout the world. The VAP itself has been
designed to meet the needs of countries requiring assistance
in implementing national plans which fall within the overall framework of the WWW. In particular, the VAP assists
the meteorological services of developing countries when
the means of fulfilling their roles under the WWW are not
available from national resources, from the United Nations
Development Program, or by other means.
As the title implies, contributions of WMO Member countries to the VAP are voluntary. An unusual feature of the
scheme is that such contributions are received mainly in the
form of technical equipment and services. The size of the
countries and the nature and scale of contributions vary
greatly, but it is gratifying that many small developing countries contribute to the scheme. Up to June, 40 countries had
contributed, with the USA, USSR, UK, and France making
substantial contributions.
According to the TT MO Bulletin, the first VAP project in
training followed a request from the Democratic Republic
of Congo for practical studies and training for qualified
Class II meteorologists. The Government of Italy offered
fellowships for 13 meteorologists and the Italian authorities
acted with speed and efficiency in providing accommodations,
a planned course, and a training staff in time for the course
to begin in October 1968. Secretary-General Davies attended
T
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the opening of the course as an official guest of the Italian
Government.
In the field of equipment the first project to be implemented was in fulfillment of a request from the Government
of Tunisia for assistance in carrying out upper-air observations. The Government of Sweden responded with the presentation of 400 radiosonde transmitters and a hydrogen
generator, which provides the degree of assistance needed
to assure the full program of two soundings a day at TunisCarthage for at least three years. The importance attached
to the event in Tunisia was shown by the attendance of a
number of prominent people at the official presentation of
the equipment in January 1969 and by the attention given
to it by press, radio, and television.
The WMO reports further that up to June 1969, 228 projects from 84 countries had been accepted as qualifying for
VAP assistance and 47 projects were in some stage of implementation or another, involving assistance to the amount
of $3 million (US) to 30 countries; 18 other projects have
reached an advanced stage of negotiations.

meteorites on the lunar soil may eject dust particles from the
surface. Gold believes that these particles could become electrically charged. Held above the lunar surface by electrical
repulsion, they could drift from high to low places on the
Moon, producing erosion patterns on the lunar surface.
The photoelectron layer may also be held to account for the
absence of a lunar atmosphere. Scientists have predicted that
the Moon should have an atmosphere of argon gas, produced
by decay of the radioactive isotope potassium-40. Argon is
an inert gas which would not combine with the material
of the lunar surface, and it would be expected to accumulate
above the surface, held there by the Moon's gravity. However,
observations made by light scattering techniques have failed
to reveal any argon in the lunar environment. Walbridge and
other scientists believe that the photoelectron layer may provide the argon with enough energy to overcome lunar gravity
and escape out into space. As man's studies of the Moon
become more detailed and comprehensive, the photoelectron
layer will undoubtedly be a subject of continuing scientific
interest.

Electron "sea" on Moon

When the Apollo 11 astronauts stepped out of their lunar
module to walk on the Moon, they waded through a shallow
sea of electrical particles, says Dr. Edward Walbridge, staff
scientist with the High Altitude Observatory of the National Center for Atmospheric Research (NCAR). This photoelectron layer, which spreads over the lunar surface to a
depth of about 30 cm, contains approximately 1000 times as
many electrons per cubic centimeter as the lunar environment at shoulder level. Dr. Walbridge predicted that the
astronauts would feel no effects from the photoelectron
layer; they would not even be able to detect its presence.
As a solar physicist, Dr. Walbridge became interested in
the lunar photoelectron layer while investigating the solar
wind, the flux of ionized hydrogen that streams out into
space from the Sun. After realizing that the photoelectron
layer did not influence the flow of the solar wind around
the Moon he decided to study the layer further for its own
sake. He explains that the photoelectron layer is caused by
energy transmitted from the Sun as photons. When the photons are absorbed by the rock of the lunar surface, their
energy is picked up by the electrons in the rock, which acquire enough energy to escape outward. As the negative
electrons escape, the rock is left with a positive charge. The
attraction between the positively charged rock and the negative electrons holds the electrons near the surface, and a state
of equilibrium results with the top of the electron layer
about a foot above the surface. The average electron density
in the photoelectron layer is about 10,000 electrons cm , as
compared to 5 to 10 electrons cm farther from the lunar
surface. There may also be "hot spots" where the electron
density is even higher.
The photoelectron layer may be responsible for erosion that
has been observed on the Moon's surface, Walbridge says. The
rapid erosion by wind and water that continually reshapes
the face of the Earth cannot occur on the lunar surface, since
the Moon has no air or surface water. Prof. Thomas Gold
of Cornell University has suggested that the impact of tiny
-3
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(Continued from announcements, page 645)
Graduate programs at Oregon State University

Two new graduate degree programs in atmospheric sciences
—the first to be offered in Oregon—are starting this fall at
Oregon State University.
The new master's and doctorate programs recognize an
urgent national need for highly trained atmospheric scientists, according to Dr. James H. Jensen, university president.
Both of the new programs will emphasize coursework and
research on air pollution control, atmospheric chemistry and
biometeorology, in addition to fundamental problems in
atmospheric science. The programs will operate under a new
department within OSU's School of Science.
Students entering the master's program are not required
to have had previous training in meteorology or atmospheric science although adequate undergraduate preparation is expected in chemistry, physics and mathematics.
In addition to required coursework and a special research
project in atmospheric science, most students enrolled in
the master's program will take about five classes in a related
minor field. The minor field may concentrate coursework in
physics, chemistry, mathematics, engineering, statistics, oceanography as well as other selected programs in science, agriculture, business, forestry, and the social sciences.
The doctorate program involves approximately three years
of full-time study beyond the bachelor's degree. It is expected that several graduate fellowships and traineeships will
be available for both master's and doctoral students.
The new graduate programs are under the direction of Dr.
E. Wendell Hewson, who came to OSU last year from the
University of Michigan, where he was professor of meteorology and project director of large-scale studies of wind currents over the Great Lakes. Interested students may address
Dr. Hewson at Department of Atmospheric Science, Oregon
State University, Corvallis, Oreg. 97331.
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Meteorological Monographs
Vol. 9, No. 31, 231 pages, April 1968
Price: $5 AMS members

$10 nonmembers

METEOROLOGICAL INVESTIGATIONS
OF THE
UPPER ATMOSPHERE
Proceedings of the American Meteorological Society's Symposium on Meteorological Investigations Above 70 Kilometers,
Miami Beach, 1967
•

International in scope, the monograph
presents reviews and stimulating appraisals of the current state of knowledge of the upper atmosphere, with emphasis on the complex region of the
upper mesosphere and lower thermosphere. The Symposium was conceived
by the A M S Committee on Atmospheric
Problems of Aerospace Vehicles, in response to the need for improved knowledge of the environment traversed by
reentry and other vehicles.
Edited by R. S. Quiroz,
Environmental Science Services Administration

• Contains 24 major papers in logical sequence, treating both theoretical and
observational aspects of upper atmosphere research, supplemented by detailed summaries of six panel discussions concerned with special problem
areas.
Send orders to:

AMERICAN METEOROLOGICAL SOCIETY
45 Beacon St., Boston, Mass. 02108
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