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TWERLE: THE ADVENTURE BEGINS

"This is Richard Ormsby reporting on
the status of Nimbus 6. Time now is
2:00 p.m., Eastern Daylight Savings Time.
Completion of Orbit 59, Alaska. At this
time the spacecraft is in a normal controls
configuration with the exception of a pitch
bias of 20. The number of controls gas

firings is normal. The present experiment
configuration is as follows: HIRS--on;
TWERLE--on; LRIR--on... ."

The calm, flat voice over the telephone
from the NASA Goddard Space Flight Center
(GSFC) doesn't convey it, but wrapped up in
that terse message are years of work by
many NCAR staff members, a tragedy, and a
summer of adventure about to begin.

This is the first of two articles in
Staff Notes about NCAR's experiments aboard
Nimbus 6. Next week, we'll feature the
Limb Radiance Inversion Radiometer (LRIR),
for which John Gille, leader of the Upper
Atmosphere Project, is principal investiga-

Artist's conception of Nimbus 6 in tor. This week the topic is TWERLE, which
orbit. The butterfly wings are solar stands for Tropical Wind, Energy Conversion,
energy panels. Most of the instrumen- and Reference Level Experiment. (That's
tation looks downward below the circu- pronounced "twirl" or "twirly," as you will;
Lar wheel of the satellite. the C of Conversion was left out for ease of

pronouniation.)

In TWERLE, lightweight, low-cost balloons carrying simple (but clever) arrays of
sensors are launched in the tropics. As the winds carry the balloons along, they
transmit for one second out of every minute. If the Nimbus 6 satellite is in range,
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(Left photo) TWERLE project members at the picnic in Scott Carpenter Park. (Right
photo) Cindy Burrows and Paul Reed at the TWERLE send-off picnic last Friday. Both
are going to Ascension Island for a summer of launching TWERLE balloons. "We're
taking fins and snorkels," Cindy says.

it "hears" each balloon signaling an identification number and data from its sensors:
pressure, temperature, and balloon altitude. Nimbus 6 collects balloon data, which
it sends to ground stations in Fairbanks, Alaska, and Rosman, North Carolina. Twice
a day, GSFC transmits the TWERLE data to NCAR.

In this way, a picture will gradually be built of
the winds in the atmosphere over the tropics. A ref-
erence level--measurements of pressure and tempera-
ture at a known altitude--will be created against
which to calibrate remote sensing by both microwave
and infrared satellite instruments. Data will be ob-
tained for studies of the rate at which potential
energy is converted to kinetic energy in the upper
atmosphere. And the low-cost system will be tested
for further use in the Global Atmospheric Research
Program's first global experiment in 1979, when the
satellites that listen to the balloons will be in the .
TIROS series. (GARP is a large-scale international
atmospheric research program; TIROS stands for Tele-
vision Infrared Observation Satellite.)

All this was made possible when Nimbus 6 was
lofted into a polar orbit at 2:12 a.m. last Thursday
(June 12) from the Western Test Range at Vandenberg
Air Force Base in California. Satellite launchings
may be a commonplace nowadays, but this one was spe- Ernie Lichfield, a key en-
cial for the TWERLE team here at NCAR, at GSFC, and gineer on the TWERLE pro-
at the University of Wisconsin. It was special for ject, also served in a key
the veterans who have been with the project since it role at the picnic: chef.
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was a gleam in the eyes of Vin Lally and John Masterson in 1964, and it was special
for ten young people who've just signed on to help launch TWERLE balloons from three
exotic and faraway sites.

To celebrate the launch, TWERLE's NCAR staff members held a picnic in Scott
Carpenter Park last Friday (June 13). The picnic was also a send-off party for the
launch crews, who left over the weekend for Ascension Island (a tiny British island
in the Atlantic off the coast of Africa, near the equator), American Samoa, and
Ghana.

Cynthia Burrows is going to Ascension Island as a balloon technician. She talked
about the summer that lies ahead. "All of us will share jobs, but I'll usually be
inflating and launching the TWERLE balloons. We have a launch truck with a trough
for the balloon and a tray in which the electronics--the flight train--is carried.
We send up a little dummy balloon and get the truck going under it so the balloon is
launched in effectively still air. One of the last things we do is tie the knot,
attaching the flight train to the balloon. Then we pull a zipper to release the
balloon. We'll be launching about three balloons a day in good weather, then track-
ing them visually for several hours until they're out of sight."

Ascension, Cindy said, is about 90 km2 in area, with one 850 m mountain peak.
* About 1,000 people live there, mostly British and American citizens. The TWERLE

site manager on Ascension will be Sigvard Stenlund, and Robert Rader will supervise
the electronics technicians. In addition to Cindy, the new technicians are Lesley
Julian, Nevis Cook, Chris Roark, and Paul Reed.

(continued)

Ancient history: a TWERLE meeting held October 4, 1968, at NCAR. Left
to right: James Brown of NASA, Philip Thompson of NCAR, William Bandeen
of NASA, John Masterson of NCAR, and Charles Laughlin of NASA.
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The site manager at Accra, Ghana, will be John
Warren, and he will be assisted by TWERLE veterans
Claude Morel, Charles Smith, and Phyllis Carlson.
The new member of this team is Walt Benjamin.

Two members of the New Zealand Meteorological
Service will also be participating. Eric Brenstrum
will go to Ghana, and Frank Collyer will be on
Ascension.

The third launch site for TWERLE balloons is
Pago Pago, American Samoa. Marcel Verstraete, who
usually works with TWERLE and other balloons from
the Global Atmospheric Measurements Project (GAMP)
site in New Zealand, will be in charge of the

S Samoan site. Gene Ellis will supervise the elec-
tronics technicians, and the new members of the team
will be Jerry Meehl, Dean Grantham, Ron Marks, and
Jim Scott.

Vin Lally, Jack Tefft, and Ernie Lichfield of
GAMP will travel to various sites during the summer,
as will Neil Carlson from GAMP's New Zealand outpost.

Twelve TWERLE balloons were launched from
Christchurch, New Zealand, a week before Nimbus 6
went into orbit. At the time of the satellite

launch, 11 of the balloons were known to be function-
ing properly. And about nine balloons from previous

A picture of the complete TWERLE balloon and flight train. Ernie Lichfield describes
the system. "The ballons will float at about 14 km in altitude. The radioaltimeter
will give the height of the balloon to within 15 or 20 m. The data encoder digitizes
the sensor data, switching the sensors on in sequence and adding the identification
and synchronization codes to the total transmission. The balloon will be at about
the 150 mb pressure level, and the pressure sensor should be accurate to within
0.5 mb. The temperature sensor isn't shown on this diagram; it will be accurate to
within 0.5 C. The temperature of the pressure sensor is also taken, for use in ad-
justing the pressure data. Above the power supply and the antenna is the transmit-
ter, which sends the altitude, pressure, temperature, and pressure-sensor
temperature to the RAMS aboard Nimbus 6. The magnetic cut-down cuts the flight
train away from the balloon if the balloon drifts north of 20 degrees north magnet-
ic latitude, so all the data will be from the tropics. The balloon itself is 3.5 m
in diameter, and it has a metallized cap to prevent the formation of frost on the
balloon skin at night. "
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test releases from Ascension and Christchurch might still be sending signals, Ernie
said. So a little pool was organized at the TWERLE picnic. How many balloons would
Nimbus 6 hear from in its first orbits as it covered the globe?

The winner was one of the newest TWERLE people, Paul Reed. He guessed 11.
"We've heard from 13 so far," says Paul Julian (who guessed six). "Those of us who
guessed low have no kick coming. We should have had more confidence. The system
really works."

Paul is now principal investigator for the experiment, along with Charles Cote
of NASA/GSFC, William Kellogg of NCAR, and Verner Suomi of the University of Wiscon-
sin.

Paul and John Masterson give a capsule history of TWERLE: "The experiment
was the brainchild of three or four people," says Paul, "back when John Masterson
was NCAR's liaison with NASA, looking at possible joint NASA/NCAR projects."

"Vin Lally's GHOST balloons, the balloon location and interrogation system on
Nimbus 4, and the French EOLE system were all precursors," says John. "A panel on
international meteorological cooperation reported to the committee on atmospheric
sciences of the National Academy of Sciences that a long-term, inexpensive balloon/

* satellite global observation system was a feasible project. That was in 1966."

"Discussions began with NASA at about that time," Paul continues. "Chuck
Laughlin of NASA thought up the random access measurement system that's now on the
Nimbus 6, which was a big improvement over the previous systems, since the balloons
didn't have to be interrogated first. Balloons just chatter away, and the satellite
catches the signals as it passes. Dave Reed, who's now with Operations Research,
Inc., did the numbers to show such a system could work. Laughlin and Philip Thompson
of NCAR wrote the original proposal for a tropical wind experiment using Vin's bal-
loons and the Laughlin system."

Paul came in on the project at that point, doing some calculations of the possi-
ble trajectories of constant-level superpressure balloons released in the tropics.
As the Global Atmospheric Research Program (GARP) took shape and defined research
objectives, the objectives of the wind experiment were expanded. Verner Suomi
brought in the concept of adding a radioaltimeter to the balloon package (an instru-
ment designed at the university by Nadeev Levanon), which would use backscatter from
a ground-directed radio signal to measure the exact balloon altitude. This made the
reference level part of the experiment possible. And it was decided that the capac-
ity of the satellite-borne Random Access Measurement System (RAMS), which listens to
the balloons, was sufficient to allow a wide variety of other platforms to be used.
John Masterson was the moving spirit behind this program. Nimbus 6 is now listening
to buoys in addition to balloons. A constellation of guest investigators from many
countries is setting out an array of drifting buoys and ice buoys that will be send-
ing pressure, temperature, and ocean current information to the satellite, covering

* areas from the south pole to the equator. "Nimbus is thus providing ground, air,
and ocean 'truth' for GARP," John says.

(continued)
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Verner Suomi and the Wisconsin group became part of the project in 1970. Suomi
will gather the data related to the conversion of potential to kinetic energy in the
upper atmosphere. "In addition to the radioaltimeter," Paul Julian says, "the Uni-
versity of Wisconsin team supplied the pressure sensor and the oscillator-transmitter
that hangs from the balloon. Two young engineers from the university designed the
transmitter, and it was built by Texas Instruments, the major subcontractor on the
project. The two engineers were killed in a tragic plane crash three years ago, on
their way back from a trip to Texas Instruments."

After the TWERLE proposal was accepted for the Nimbus series late in 1970, Will
Kellogg (now of the Climate Project) was NCAR's principal investigator for several
years. Bob Rochelle took over Laughlin's role at NASA and later went to the Univer-
sity of Tennessee, leaving the NASA leadership to Charles Cote. When Will accepted
a visiting professorship at the University of California in La Jolla, Paul Julian
became the principal investigator from NCAR for the TWERLE experiment.

All along, Vin Lally's TWERLE group worked steadily to put the balloon and elec-
tronic components through test after test. Two years ago, they began to assemble
the 400 balloon packages that will be flown this summer.

"It has been a long road," Paul says. "Vin's people have worked extremely hard
John has been the guiding hand and liaison to NASA and has helped to keep the sci-
entific objectives in the foreground. Dennis Shea came on the project in 1972 to do
the software for data reduction and analysis, and the hard work for me and Dennis
begins now." Twice a day, Paul and Dennis get the data, which is sent over a com-
puter-to-computer link from GSFC to NCAR. They'll do a quality check and format the
data for transmission to the National Meteorological Center in Washington, D.C. The
information will also go into the GARP Data Systems Test archives and to the World
Weather Watch system. Paul and Dennis will have two new part-time helpers, Ricardo
Rodriguez and Katherine Brandt.

"We expect this satellite to be sending us data for a long time," says John
Masterson. "Nimbus 4 is still sending data after five years--and it has a much more
complicated system than the one we're using on Nimbus 6. Moreover, the orbit is
perfect. The perigee (closest approach) is 1093 km, and the apogee (farthest point)
is 1102, so the eccentricity works out to 0.00714--almost a perfect circle." (Staff
Notes did some research and found that the orbit of Nimbus 6 is more circular than
that of any planet except Venus.)

Everyone on the project has been smiling all week as the work of years comes to
fruition.

* * *
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ABSTRACT OF MANAGEMENT COMMITTEE* MEETING, JUNE 10

The agenda contained two items, the Tesi-Wilkniss visit and the Affirmative
Action Plan, to which were added a brief report by John Firor on redefinition of
staff scientist appointments and a report by Harriet Crowe on details of the next
meeting of the UCAR Board of Trustees.

* Tesi-Wilkniss Visit. John reported that Giorgio Tesi will be on leave from the
National Science Foundation from July 1, and that Peter Wilkniss will take his place
as NSF's main liaison with NCAR. Wilkniss has been involved in oceanographic and
air-sea interation studies for the Naval Research Laboratory (NRL) and has served as
acting head of the ocean sciences division of NRL on a number of occasions. Tesi
and Wilkniss will visit NCAR on June 23, 24, and 25. John urged members of the man-
agement committee and staff generally who contact Wilkniss during this visit to help
him get to know as much about NCAR as possible. He faces a difficult job in learning
about the whole spectrum of NCAR activities.

* Affirmative Action Plan. Manley Bean presented the Affirmative Action plan pro-
posed for submission to NCAR's new compliance agency (GSA Region VIII). The agency
will do a "desk audit" of the plan and then probably a site visit to determine
whether NCAR is in compliance. Manley pointed to a number of problem areas in the
plan that had been noted in his office and by the Affirmative Action Advisory Com-
mittee, which had reviewed the plan a day before. The problems are primarily sta-
tistical. For some job categories, it was not possible to get a good comparison
group from the standard metropolitan statistical area (Denver), and national statis-
tics will need to be obtained and used in the future. The administrative category
also was made up of widely differing job types, and Manley pointed out that in the
future this category may be broken down into scientific and nonscientific administra-
tive categories. Bill Curtis discussed the review of the plan made by the Affirma-
tive Action Advisory Committee, of which he is chairman. He pointed out that the
five-year goals were based on 1970 census data and that therefore they would be 10
years out of date by 1980. The advisory committee recommended, therefore, that the
longer range goals be reexamined and possibly revised in the coming year. Stuart
Patterson said that the 1970 statistics would appear to call for NCAR to go back-
wards in a few areas. John pointed out that NCAR could develop and use alternate
statistics if it could prove to the compliance agency that such statistics were val-
id. All agreed that the statistical problem would be an important task for the new
assistant director of NCAR for equal employment opportunity.

Francis Bretherton pointed out that even before a new assistant director is ap-
pointed, it will be important to take a number of steps. NCAR must develop proper

*The management committee is made up of the executive director, division directors,
and project leaders. It meets to discuss problems and policy issues and recommend
courses of action to the executive director. Items may be placed on the agenda by. any committee member. A basic purpose of the committee is to allow NCAR leaders
to raise and discuss issues whose resolution they believe will further the inter-
ests of NCAR in general and various groups at NCAR.
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statistics, internal career ladders, budgets, and interim responsibilities for af-
firmative action. There was some further discussion of the wording of several pas-
sages in the plan, and several members of the management committee met with Bob
Greenwald after the management committee meeting to verify or revise goals in their
particular areas.

e Staff Scientist Appointments. John reported that he and Francis have been
preparing descriptions of a hierarchy of staff scientist appointments, to include
those scientists and engineers whose work is indispensable to NCAR but not strictly
in accord with the regular scientific appointment criteria. They are developing a
system of appointments and approval and review procedures as a basis for internal
discussion prior to formal presentation of a plan to the governing bodies of UCAR and
NSF. At present, John said, they envision a category of senior staff scientist or
senior staff engineer, a category of staff scientist (engineer), and three categories
of support scientist (engineer). Progress on definition of these categories has been
deliberately slow, Francis said, in large part because so many in ATD will be affect-
ed. Now that Clifford Murino has joined the staff, he said, they expect to have a
draft of the plan prepared for discussion in a few weeks.

* Trustees' Meeting. Harriet Crowe announced that the UCAR Board of Trustees would
meet in Boulder on July 17 and 18 and that materials would be sent out ten days in
advance. She asked that agenda materials be submitted to her through the Executive
Director's office within a week.

*k *k *

NCAR CRYOGENIC AIR SAMPLER SETS RECORD

The first samples for measurements of chlorofluorocarbons at 35 km altitude were
taken on June 3, when the Trace Gas Group's balloon-borne cryogenic air sampler was
launched from the National Scientific Balloon Facility in Palestine, Texas. (The
flight also set a record as the one-thousandth launched from the facility.) The
Trace Gas Group consists of Leroy Heidt, Richard Lueb, and Walter Pollock, and is
part of the Upper Atmosphere Project. Trace gases are gases that occur in very
small concentrations, one part per million or less. The flight was very significant,
Leroy says. "It will provide the first real data to prove or disprove current
theories of ozone destruction by the chlorofluorocarbons."

The NCAR cryogenic sampler is unique because of the height at which it can be
operated and the large volume of air it can sample. NCAR's apparatus is designed
for use on balloons rather than aircraft, and it can thus operate at higher altitudes
and take much larger samples than other samplers because it condenses the air in a
tube submerged in liquid neon at -245oGC. ("Cryogenics" is a branch of physics deal-

ing with the production and effects of very low temperatures.)

Duigthe June 3 flight, the system took 16 ten-liter samples on its descent

from 35 km. Leroy, Richard, and Walter are analyzing the samples for the following



NCAR Staff Notes 6/20/75
Page 9

gases: H 2 , Ne, CH4 , CO, CO2 , N2 0, H2 0 vapor, CC12 F2 (Freon 12), CCl3 F (Freon 11),

CC14, SF6 , and CH3 Cl.

The June 3 flight was the sampler's third flight in one and a half years. The
group plans to fly it next on August 1 from Yorkton, Saskatchewan, to sample again
for chlorofluorocarbons.

The system is explained in detail in a paper by Rich, Dieter Ehhalt, and Leroy
entitled "A Balloon Borne Cryogenic Air Sampler," which appears in the June 1975
issue of Review of Scientific Instruments. Dieter, who was head of the Trace Gas
Group until November 1974, is now at the Institut fur Atmospharenforschung in West
Germany.

ASP/UAP SUMMER COLLOQUIUM BEGINS

* This week marked the beginning of the
1975 summer colloquium, which is entitled
"The Stratosphere and Mesosphere: Dynamics,
Physics, and Chemistry." Eighteen graduate
and postdoctoral students were chosen to
participate in the two-month program, which
is being conducted jointly by the Advanced
Study Program (ASP) and the Upper Atmosphere
Project (UAP). On Wednesday, the colloquium
participants and members of the staff got
better acquainted at a reception given by UAP
and ASP.

John Clark of Pennsylvania State Univer-
sity is coordinating the colloquium, which
he organized with John Gille, project leader
of UAP, and Peter Gilman, chairman of ASP.
The colloquium will consist of five parts.
The first three will emphasize the physics
and chemistry of the upper atmosphere. From
June 16 to June 27, Michael McElroy of Har-
vard University will speak on the chemistry John Clark, coordinator of the col-
of the stratosphere and mesosphere; from

loquium, gave the cottoquium orien-June 30 to July 11, Clive Rodgers of Oxford tation o n Monday morning.
University will lecture on radiative trans-

* fer processes and remote sensing techniques;
and from July 14 to July 18, in a workshop
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entitled "Understanding the Stratosphere and Mesosphere from Satellite Measurements,"
a number of invited lecturers will give presentations on recent satellite results,
including Nimbus 6. It is hoped that the workshop will stimulate a vigorous exchange
of ideas among the visitors and colloquium participants.

The last two sections of the colloquium will emphasize dynamical processes.
James Holton of the University of Washington will talk about basic dynamical con-
cepts and models from July 21 to August 1, and Conway Leovy of the University of
Washington will then lecture on the coupling of dynamics to chemistry and radiation.
All talks by the principal lecturers will be given in the Fleischmann Building at
10:00 a.m.; the workshop will be held in the Main Seminar Room.

Concurrent with the main lecture series will be a number of afternoon seminars
by visiting scientists and NCAR staff who have been invited to discuss their re-
search that is pertinent to the theme of the colloquium. These will be held in the
Fleischmann Building at 1:30 p.m. The colloquium organizers have tried to schedule
these so that the interests of the afternoon lecturers coincide with those of the
principal lecturer during that time period.

The lecture schedule for each week will be published in Calendar Notes on the
preceding Friday.

HAO TO HOST SKYLAB SOLAR WORKSHOPS

The development and use in space of
the battery of six solar experiments on
the Skylab satellite's Apollo Telescope
Mount (ATM) was a scientific and tech-
nological achievement that produced a
reservoir of new information about the
sun and the interplanetary medium. In
order to involve a large segment of the
solar physics community in the inter-
pretive effort that is now under way,
NASA has funded two workshop series to
be held this year and next under the
management of NCAR's High Altitude Ob-
servatory (HAO). Gordon Newkirk, di-
rector of HAO, will be in overall
charge of the Skylab Solar Workshops.

Each workshop series will have a Gordon Newkirk, John Zirker, and Gunther
director, an advisory committee, and Brueckner discuss plans for the first of
a staff consisting of a coordinator two Skylab Solar Workshop series.
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and several postdoctoral appointees. The first series is to be on the topic of co-
ronal holes, and the director will be John Zirker of the Institute for Astronomy of
the University of Hawaii.

The advisory committee for this series met here last Wednesday and Thursday
(June 11 and 12) to discuss the scientific objectives of the workshops and to set
forth a basis for choosing participants to attend the workshops. Members of the
advisory committee are Gunther Brueckner of the U.S. Naval Research Laboratory (an
ATM investigator), Allan Krieger of the American Science and Engineering Company
(also an ATM investigator), George Withbroe of the Harvard/Smithsonian Center for
Astrophysics, Frank Orrall of the Institute for Astronomy of the University of
Hawaii, and Eugene Parker of the University of Chicago. Also attending the meeting
were Don Boyer of NSF, William Snoddy of the NASA Marshall Space Flight Center,
Charles Wende of the National Space Science Data Center, Arthur Hundhausen and Robert
MacQueen of HAO, and Patrick McIntosh and Virginia Lincoln of the National Oceanic
and Atmospheric Administration. The various institutions will be resource or data
centers for the workshop participants.

The first session of each series will be a three-day problem definition session.
Six months later, a ten-day working session will take place. Six months after that,
a week-long wrap-up session will occur. Proceedings of the workshops will be pub-

*lished jointly by HAO and Marshall Space Flight Center. Also, journal articles,
NCAR technical reports, and other publications are expected to issue from the two
workshop series.

"A foundation has already been built by the ATM teams," says Gordon Newkirk,
"from which the solar physics community can now begin to attack some problems that,
by their very nature, are beyond the resources of individual investigators or experi-
ment teams."

TWO UCAR COMMITTEES MEET

Two UCAR committees held meetings during the past several days in Boulder. The
UCAR Audit Committee met on Thursday, June 12, and the UCAR University Relations
Committee met on Monday and on Tuesday morning, June 16 and 17.

The Audit Committee was appointed by the UCAR Board of Trustees last month to
assist the Board in meeting its responsibility for public financial reporting. At
the meeting last week the committee reviewed the scope of the upcoming audit, and
representatives from the independent audit firm, Haskins and Sells, described the
financial audit they will perform. Attending the meeting were committee members
Wytze Gorter of the University of Hawaii and Clayton Clark of Utah State University;

*A. Ray Chamberlain of Colorado State University (treasurer of UCAR); Gary McMahon
and Fritz leuter of Haskins and Sells; and NCAR staff members Manley Bean,
Harriet Crowe, and Fred Roecker. The third committee member, Rudolph Schattke



NCAR Staff Notes 6/20/75
Page 12

of the University of Colorado, was unable to be present. The annual UCAR audit will
take place in July and the results will be reviewed by the committee in August. The
committee will report to the Members' Representatives at their annual meqting in
October.

The University Relations Committee was appointed in October 1974 by the Members'
Representatives. The first meeting was delayed until the appointment of the special
assistant to the president for university relations. (Edward "Ned" Benton recently
accepted the position and will assume responsibilities on a full time basis on
August I.) The committee's charge is to assist the president of UCAR in improving
relations with the UCAR member universities and to report to the Members' Represent-
atives. Attending the meeting were Benton, Harriet Crowe (assistant to the UCAR
president), and committee members John Young, University of Wisconsin (chairman);
John Geisler, University of Miami; James Holton, University of Washington; John
McCarthy, University of Oklahoma; Albert Pallmann, Saint Louis University; Ronald
Prinn, Massachusetts Institute of Technology; J. J. Stephens, Florida State Univer-
sity; and Richard Thorne, University of California. Thomas Seliga of Ohio State
University could not attend.

The meeting's agenda included discussions of the committee's broad goals; uni-
versity representation on NCAR scientific panels and selection committees; work-
shops, sabbaticals, graduate assistant programs, and (with Peter Gilman,) the
Advanced Study Program; cooperative scientific projects; and means of improving
NCAR's communications with the university community. The committee discussed some
of these matters with Francis Bretherton and John Firor. The committee will forward
its recommendations to Francis and will give a report to the Members' Representa-
tives in October.

THE 12 MOST WANTED LIST

Here are the titles of 12 of the books and technical reports that have turned up
missing from the NCAR library. These titles have been checked out to individuals,
each of whom claims that he or she no longer has the item. If you have any of the
missing books or reports, the library staff would greatly appreciate it if you would
return them or, if you still need them, let the library know their whereabouts.

Each week Staff' Notes will publish about a dozen of the known missing titles.

Books

Barton, Francis Brown: Practical French Review: Grammar and Composition

Battan, Louis J. : The Unclean Sky; A Meteorologist Looks At Air Pollution



NCAR Staff Notes 6/20/75
Page 13

Bernard, M. Y.: Masers Et Lasers

Berry, Arthur: A Short History Of Astronomy, From Earliest Times Through The Nine.-

teenth Century

Bers, Lipman: Calculus

Bigelow, F. H.: Abstract Of A Report On Solar And Terrestrial Magnetism In Their
Relations To Meteorology

Technical Reports

Barney, R. A.: Space Vehicle Power Sources Handbook

Bellucci, R.: Studies of Meteorological Techniques for Sound-ranging Report II Error
Analysis

Berlase: The Southern Oscillations

Bruce, C. W.: Pulse Laser Instrumentation

Chaudhry, F. H.: Wind Tunnel Modeling of Flow and Diffusion Over an Urban Complex
May 1971

Chen-Chao, K.: Smoothing Effect of the Turbulence Term in Objective Analysis and
Numerical Prediction

REVISED NCAR ENGINEERS REGISTER AVAILABLE

This week copies of the NCAR Engineers Register were distributed internally and
to the universities. The register lists all NCAR staff with engineering experience
and specifies the particular areas in which they have worked. It is hoped that this
register will aid our university colleagues and NCAR staff members in communicating
with the NCAR engineering staff. Extra copies of the register are available in the
Atmospheric Technology Division director's office from Billie Wheat (ext. 392).

* * *
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NHRE ADVISORY PANEL MEETS

The National Hail Research Experiment (NHRE) advisory panel and several invited
guests met at NCAR on June 11 and 12. The group reviewed research progress attained
and results of suppression analysis since the panel's last meeting in December 1974.
They also formulated and modified plans for NHRE's remaining operational years. At-
tending the meeting were Francis Bretherton; John Firor; David Atlas, director of
NHRE; Currie Downie, of NSF; John Flueck, Temple University; Jim Renick, Alberta Hail
Project, Canada; and three of the panel members: Ronald Lavoie, NOAA, Rockville,
Maryland; Paul MacCready, AeroVironment, Inc., in Pasadena; and Patrick Squires
(panel chairman) of Desert Research Institute in Reno. Panel members Walter
Hitschfeld of McGill University and Joanne Simpson of the University of Virgina were
unable to attend. Pictured are (left to right) Bretherton, Lavoie, MacCready,
Squires, Flueck, Downie, and Atlas.

* * *

wv
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SHORT ANNOUNCEMENTS

UCAR TO HOST RECEPTIONS FOR VISITORS AND STAFF

UCAR is giving a series of three receptions this summer for NCAR visitors, par-
ticipants in summer students programs, and staff members. The first one will be
given next Thursday, June 26, at 4:00 p.m. on the cafeteria patio. The other recep-
tions will also begin at 4:00 and will be held on July 23 in the Damon Room and on
August 13 in the library. All staff members and visitors are encouraged to attend.

DID YOU ORDER AN AIRCRAFT AC GENERATOR?

Shipping and Receiving has an aircraft AC generator that was shipped from Ping
Tung Air Force Base in Taiwan via Peterson Field in Colorado. If you have any in-
formation about who may have ordered this shipment, please call Bob McNair (ext.
318).

CSU GOES ON SEMESTER SYSTEM; FEES ANNOUNCED

Staff members may be interested in knowing that Colorado State University is
converting to a semester system as of fall 1975. The semester dates for the 1975-76
school year are as follows: Fall semester: September 1 - December 19, 1975; Spring
semester: January 19 - May 13, 1976; and Summer semester: May 24 - August 5, 1976.
Tuition and fee charges for part-time students who are Colorado residents will be:
1-3 credits--$122.50; 4 credits--$162.00; and 5 credits--$201.50. The charges for
non-residents will be: 1-3 credits--$240.50; 4 credits--$319.50; and 5 credits--
$398.50.

NEXT WEDNESDAY IS NCAR NIGHT AT ELITCH'S

The annual NCAR night at Elitch Gardens is now less than a week away, and demand
for free entry tickets has been high. Elitch's is a large amusement park at
4620 W. 38th Avenue in Denver with a great variety of rides and other attractions.
Your Employees Activities Committee (EAC) has rented the Rainbow Pavilion from 5:00
to 11:00 p.m. and will provide beer and soft drinks until the supply runs out. The
EAC hopes that many of our summer visitors will participate in this very popular
event. Family or friends of all NCAR visitors and regular employees are invited.
You may wish to leave directly from work and pack a picnic supper to eat at the pa-
vilion.

(continued)
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Tickets for free entry to the park (and the free beverages) may be obtained from
any of the following EAC representatives:

Dave Call, ext. 484 (ATD, Marshall)
Tony Delany, ext. 322 (AQM)
Lee Fortier, ext. 562 (ADMN graphics)
Bonnie Gacnik, ext. 564 (ATD, computing)
Alice Hayne, ext. 77649 (ADMN, 30th St.)

Tom Schlatter, ext. 679 (AAP)
Karyn Smith, ext. 204 (ADMN)
Dick Taylor, ext. 7835 (ATD, Jeffco)
Bill Zelt, ext. 381 (HAO)

There is a large parking area on the west side of the amusement park. Show your
tickets at the main gate on the east end of the lot. Just inside the main gate and
to the left are ticket windows where unlimited ride coupons may be purchased for
$3.00. Last week the price was announced as $3.75, but the EAC has successfully
negotiated for the reduction. Y'all come!

CAFETERIA OFFERS BREAKFAST MENU

Beginning Monday, June 16, a limited breakfast menu is being offered in the caf-
eteria from 7:30 to 9:00 a.m. This includes juice; scrambled eggs; bacon, sausage
or ham; and toast or English muffins.

PHOTOS OF PROJECT DUSTORM ON DISPLAY

A photographic exhibit featuring Project DUSTORM is on display in the cafeteria
lobby. The display was designed by the staff in the Photographics Lab.

NEW STAFF MEMBERS

Wayman E. Baker: Graduate assistant with AAP. ML room 312, ext. 493.

Harold Braidwood: Machinist with RSF. ML room 042, ext 307.

Kathryn Brandt: Data assistant with TWERLE. ML room 430, ext. 482.

Karen S. Herhold: Secretary with ASP. ML room 380, ext. 241.

Ricardo Rodrigues: Data assistant with TWERLE. ML room 430, ext. 482.

Allan B. Sledge: Draftsperson with ATD. Ext. 794.

* * *
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COMPUTING FACILITY PLANS TWO SUMMER SEMINAR SERIES

The Computing Facility has planned two series of lectures for its summer student
programs. Although the seminars are designed primarily for the summer students, they
are open to the public. The Monday series will consider plans, policies, and term-
inal use primarily for new users, and the Wednesday series will emphasize techniques
used in the design and implementation of large computer models. All lectures will
take place in the Chapman Room unless otherwise noted.

LECTURE SCHEDULE

COMPUTING FACILITY SUMMER FELLOWSHIP PROGRAM AND COOPERATIVE EDUCATION SUMMER PROGRAM

Mon., June 30

Wed., July 2

Wed., July 9

Mon., July 14

Wed., July 16

Mon., July 21

Wed., July 23

Mon., July 28

Wed,, July 30

Mon., Aug. 4

Wed., Aug. 6

Mon., Aug. 11

Wed., Aug. 13

Mass Storage System: Bernard O'Lear. NOTE: Main Seminar Room.

Introduction to Computing in the Physical Sciences: Philip Thompson

Direct Methods for the Solution of Poisson's Equations: Roland Sweet

Terminal Command Language: Jeanne Adams

Hyperbolic Differential Equations: Gerald Browning

FORTRAN Standards and Program Portability: Jeanne Adams

General Processors designed for Large Computer Models: Dave Fulker.

NOTE: Damon Room.

Visitor Applications for CRUs and Terminal Site Initiation Proce-
dures: Cicely Ridley and Jeanne Adams

Physical Processes in the NCAR GCM and Interpretations of the Re-
sults: Warren Washington

Data Archiving at NCAR: Paul Mulder

Climate Modeling and Applications: Steve Schneider

Software Reliability: Russell Rew

Solar Interplanetary Model: Benjamin Domenico

* * *
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VISITORS

J. E. Geisler, University of Miami. June 16-August 15. ML room 411A, ext. 693.
--R. E. Dickinson, Climate Project

Robert Fraichnan, Dublin, N.H. June 13-June 21. ML room 517, ext. 405.
--Jackson Herring, ASP

Edward Lorenz, M.I.T. June 9-July 31. ML room 503, ext. 412.
-- Peter A. Gilman, ASP.

Michael McElroy, Harvard University. June 16-June 27. ML room 520C, ext. 410.
-- Peter A. Gilman, ASP

Dennis Moore, Nova University, Ft. Lauderdale. June 1-July 31. ML room 411B,
ext. 673.
--William Holland, Oceanography Project

Adrian E. Gill. June 14-June 28. ML room 520B, ext. 407.

-- Cecil Leith, AAP

The following people are visiting the Advanced Study Program for the next two
months and are working in library carrels. Phone messages can be left for them at
ext. 402.

Susan Avery, University of Illinois at Urbana-Champaign.

Randall Bensch, University of Oklahoma.

Ralph J. Cicerone, University of Michigan,

David C. Fritts, University of Illinois at Urbana-Champaign.

Anver Ghazi, Institut fur Geophysik und Meteorologie, Universitat zu Koln, West
Germany.

Ron Greenwood, NASA Langley.

James W. Fullmer, M.I.T.

Itamar Halevy, University of Toronto.

Dennis L. Hartmann, Princeton University.

John J. Hummel, Pennsylvania State University.

Keith W. Johnson, National Environmental Satellite Service, NOAA, Washington, D.C.

Steven Massie, University of Colorado.

Maria Rosa McFarlane, University of Michigan.

Kenneth E. Mitchell, Pennsylvania State University.

Leonhard Pfister, University of Washington.

Mary Ann H. Smith, University of Chicago.
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Jean-Pierre St.-Maurice, University of Michigan.

John L. Stanford, Iowa State University.

Stacy Walters, University of Michigan.

The following people are visiting the Computing Facility. They are working in
Mesa Lab room 14 and can be reached at ext. 534.

Rita Bacchialoni, Harvard University. Project: Mic-ocean mesoscale model with non-
periodic boundary conditions. July 7-August 3.

Tom Burnett, Texas A&M University. Project: Electron impact-ionization of atomic
oxygen. June 9-August 31.

Joel Hirsh, Harvard University. Project: Mid-ocean mesoscale model with non-
periodic boundary conditions. June 30-July 31.

Richard Carbone, University of Washington. Project: Aircraft and radar studies of
precipitation systems. June 15-June 21.

Chet Chung, Iowa State University. Project: OXY-RADICALS INDO calculations using
optimized geometrics. June 9-July 5.

Arnold Friend, Texas A&M University. Project: A combined boundary-layer and isen-
Stropic numerical weather prediction model. June 7-June 18.

Ronald M. Welch, University of Utah. Project: Radiative-dynamic interactions in
the polluted planetary boundary layer. June 16-June 30.

The following people are participating in the Summer Fellowship Program in
Scientific Computing. They are working in Mesa Lab room 33 and can be reached at
ext. 265.

Kenneth T. Batty Yolanta Elena Jonynas
Jae Kyung Eom Jackie Lewis
Larry W. Esposito Arthur J. Rosenthal
George J. Huffman Carl E. Youngblut

The following people are visiting Al Miller and Ed Zipser for the GATE Aircraft
Data Validation Task Group meeting, June 24-25.

Alan Betts, Colorado State University

Joshua Holland, CEDDA/NOAA

Brad Bean, ERL/NOAA

Claude Duchon, University of Oklahoma

Jim Rasmussen, NOAA/GATE Project Office

* * *
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DEPARTURES

Richard Barthuly June 20
William C. Bolhofer June 16
Robert A. Bryan June 10
Scott Fulton June 13

JOB OPENINGS

As of June 18

NCAR is an equal opportunity/affirmative action employer.
Women and minority applicants are encouraged to identify
themselves. A copy of our Affirmative Action Program is
available for review. M.L. Bean, Director, Equal Opportunity
Programs.

Staff members and those on lay-off who wish to be considered for a position
should contact the Employment Administrator within two weeks after the job is
first posted. If qualified, these persons will be given first consideration;
if possible, the position will be filled from this group. After the two-week
period, if no current or laid-off employee is selected to fill the position
persons from outside NCAR will be considered. Each salary will be determined
according to the individual's qualifications. For more information, please
contact the Personnel Office (ext. 569 or 555).

REGULAR (Full-time):

ADMINISTRATIVE SECRETARY: For the Upper Atmosphere Group to type manuscripts,
including proofreading and editing material for grammar, sentence structure
and clarity; gather statistics and other information for reports and compose
drafts of reports; check monthly budget statements and travel expenditures;
maintain general awareness/knowledge of NCAR/UCAR operations and organizational
changes; and perform usual secretarial duties; sort mail, answer telephones,
arrange travel, type letters/memos. Minimum requirements include: 5 years
general secretarial work or 2-3 years administrative work; experience in
manuscript/mathematical equation typing; dictaphione and typing at 65 wpm/up;
previous experience in a scientific atmosphere would be helpful and will be
given consideration in the hiring decision. Non-exempt ranges 18-19.
Anticipated minimum salary: $680/month. This position may be filled after
June 3, 1975.
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BINDERY WORKER: To assemble printed work into completed form using cutter,
drill, stitcher, folder, collator, padding, and binding equipment. Requirements
include a minimum of 1 year experience in printing or bindery work; manual
dexterity, and mechanical ability to understand operation of power equipment.
Non-exempt range 17. Anticipated minimum salary: $620/month. This job may
be filled after June 24, 1975.

DIRECTOR, ATMOSPHERIC ANALYSIS & PREDICTION DIVISION: The Atmospheric Analysis
and Prediction Division of NCAR undertakes studies of the dynamics of the
earth's atmosphere on all size scales. Frequently these studies are conducted
jointly with university and other groups. In this research area, as in others,
NCAR selects for emphasis problems which are scientifically important, which
require the size and continuity of a national center for their successful
study, and which relate to urgent concerns of the nation or the world. The
director of AAP is responsible for the development of the scientific goals and
plans of the division and the general management of the activities of the
division.. The director in particular must insure the proper interaction of the
division with other NCAR research and support activities and with the university
atmospheric science community, the selection of suitable individuals for term
scientific appointments, and the nomination of qualified scientists for senior

* appointments. In addition, the director of AAP participates with directors of
other NCAR divisions in advising the Director and Executive Director on NCAR
scientific policies, priorities and goals, and on NCAR operations. Candidates
must have demonstrated an ability to perform original research of a high order
and hence be qualified for an NCAR senior scientific appointment. They must
have had successful managerial experience and must have sufficient knowledge
of atmospheric dynamics to enable them to discharge the responsibilities of
the position wisely and effectively. With respect to the latter two points --
managerial experience and knowledge of atmospheric dynamics -- candidates must
have a recognized outstanding record in at least one of these. Exempt range
64. Anticipated minimum salary: $28,600/year. This position may be filled
after July 8, 1975.

ELECTRONICS TECHNICIAN: To provide the scientific and engineering staff of the
Research Systems Facility with assistance in circuit design, hardware design,
software design, chassis design as well as design layout and fabrication of PC
boards and/or wire wrap boards using skills in schematic and blue print reading,
drafting, documentation and purchasing of electronic components. The job will
involve analog, digital and RF circuit breadboarding and testing using state-
of-the-art components and equipment. Requirements include 6 years of electronic
technician experience with the last 2 years of experience in the type of work
described above; knowledge and use of instruments and equipment such as
oscilloscopes, frequency counters, frequency generators, pulse generators,
frequency sweepers, spectrum analyses, strip recorders, impedance bridges, hand
tools, soldering techniques, drillpress, lathe, mill, schematic reading. Non-
exempt range 21. Anticipated minimum salary: $855/month. This position may
be filled after June 24, 1975.
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INSTRUMENTATION TECHNICIAN: For the Research Aviation Facility primarily
responsible for installation, calibration, maintenance, and operation in
flight of meteorological instrumentation and data systems on NCAR aircraft.
Job duties include (but are not limited to) troubleshooting of digital and
analog meteorological equipment, and the mini-computer data system. Additional
functions include assisting engineers in the design, test and evaluation of
air-borne research instrumentation. Minimum requirements include 3 years
digital experience preferably relating to mini-computers or data acquisition
systems; 2 years analog or general instrumentation experience; formal
technical or trade school in electronics (additional experience in above
mentioned areas may be substituted for formal training); thorough knowledge
of laboratory test equipment, logic circuitry, and logic troubleshooting; and
ability to read software programs. This position requires substantial travel
(up to a total of 4 months per year with individual trips usually not exceeding
60 days); FAA Class III medical certificate and completion of a physiological
training course. Non-exempt range 21. Anticipated minimum salary: $855/month.
This position may be filled after June 17, 1975.

MACHINIST/INSTRUMENT MAKER: To work on the development and construction of
state-of-the-art scientific instruments. Responsibilities include the assembly
and tooling of components for three special telescopes for the HAO observing
station at Mauna Loa, Hawaii. Requirements include: familiarity with usual
machine shop practices, professional use of lathes, milling machines, surface
grinders, drill press, power saw (with varying but sometimes demanding degrees
of accuracy); ability to work from finished drawings, sketches and oral
descriptions; knowledge of the characteristics and proper use of a wide
variety of material including steel, aluminum, brass, cast iron, copper, invar,
wood, and many plastics; experience in the field of research instrumentation
and development is highly desirable; skill, knowledge and familiarity or
interest in the related areas of astronomy, electronics and mechanics will be

factors considered in the hiring decision. Non-exempt range 21. Anticipated
minimum salary: $855/month. This position may be filled after June 10, 1975.
NOTE: This position is offered on a term appointment and is available only for
the duration of the project; it is anticipated that the project will continue for
two or three years from date of employment.

MACHINIST/INSTRUMENT MAKER: To work on the development and construction of
state-of-the-art scientific instruments for the High Altitude Observatory.
Requirements include: familiarity with usual machine shop practices,
professional use of lathes, milling machines, surface grinders, drill press,
power saw (with varying but sometimes demanding degrees of accuracy); ability
to work from finished drawings, sketches and oral descriptions; knowledge of
the characteristics and proper use of a wide variety of material including
steel, aluminum, brass, cast iron, copper, invar, wood, and many plastics;
experience in the field of research instrumentation and development is highly
desirable; skill, knowledge and familiarity or interest in the related areas
of astronomy, electronics and mechanics will be factors considered in the hiring
decision. Non-exempt range 21. Anticipated minimum salary: $855/month. This
position may be filled after June 24, 1975.
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PROGRAMMER I: This position requires coding of a variety of scientific programs;
preparation of flow charts; the translation of flow charts into FORTRAN; the
check-out of programs; and the scheduling and control of production runs.
Work is performed under direct supervision. Minimum requirements include:
B.S. degree in computer science, mathematics, engineering or physical science
(or the equivalent experience in scientific programming) and one year experience
in scientific programming in addition to course work. Exempt range 54.
Anticipated minimum salary range: $10,380 - $13,000/year. This position is
available beginning July 1, 1975.

PROGRAMMER III: For the management, design, and implementation of general
capability codes for' large data set management, analysis, and quality control.
The general capabilities needed are: (1) processor design for data retrieval,
error control, filtering, and other reconstruction techniques (2) analysis
design for the display and interrogation of data for scientific investigation
including such popular analyses as spectrum analysis, functional fitting,
statistics, graphics, etc. and (3) data management design for the collection,
cataloging, and archiving of data sets for easy access by the scientific
community. This position entails becoming familiar with current capabilities,
and continuing the development of new and more general capabilities. Minimum
requirements include: M.S. degree in computer science, mathematics, engineering,
or physical science, or the equivalent in experience gained in the design and
implementation of data systems; knowledge of data collection systems;
experience in data control systems such as automated data recovery, error
control and maintenance systems; and design of analysis systems including
display capabilities and diagnostic analysis. Exempt range 58. Anticipated
starting salary range: $15,200 - $19,000/year. This position is available
beginning July 1, 1975.

PROGRAMMER III: For the design, implementation, and management of large computer
models to simulate atmospheric processes. Duties include: the cooperative
definition of numerical techniques, languages, and other computer techniques
necessary to simulate the physics in a computer model; the design of flexible,
modular, efficient code that will maximize the effectiveness of the experiment
while minimizing the use of computer resources; the implementation of this
design, including the coding of the programs, the management of several other
programmers and the evaluation of the project. This position requires
coordination between scientist and programming staff, setting realistic
priorities and time specifications and the delivery of appropriate numerical
and computer techniques to the project. Minimum requirements include: M.S.degree in computer science, mathemtics, or physical science, or the equivalent
experience in atmospheric modeling; experience in the numerical and computer
techniques used in atmospheric modeling; experience in the design and
implementation of large computer models; experience on large computers such as
Control Data 7600; and project lead experience on scientific computers. Exempt
range 58. Anticipated starting salary range: $15,200 - $19,000/year. This

* position is available beginning July 1, 1975.

SUPERVISORY INSTRUMENTATION MASTER TECHNICIAN: For the Research Aviation
Facility to supervise the technician group active here in areas of installation,
calibration, operation, and maintenance of meteorological instrumentation

and data systems on NCAR aircraft; participate in design, test, evaluation
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of the instrumentation and systems; maintain/document data recording systems;
provide training program for servicing of data recording systems; provide
troubleshooting/repair facility. Requirements include 0 years electronic
technician experience relating to aerospace electronics; demonstrated
successful supervisory experience; digital breadboarding/testing/trouble-
shooting, preferably related to mini-computer/data acquisition systems
(3 years); experience with inertial and radio navigation systems; logic
troubleshooting; experience as instructor in technical training and familiarity
with mini-micro computers desired. Exempt range 56. Anticipated minimum
salary: $12,500/year. This position may be filled after June 6, 1975.

SYSTEM SOFTWARE PROGRAMMER III: For the Computing Facility, generally
responsible for design, formulation and implementation of complex computer
system software programs. Specific responsibilities include assisting in the
installation of the TBM software, becoming acquainted with overall 7600 CPU and
PPU drivers required for TBM subsystem operations; understanding and maintaining
of all TBM software used by the PDP 11/35 in the communication and control section
of the TBM system; participating in the design and implementation of DBM
modifications to be TBM system, the 7600 system, fifth generation computer and
front end system. A complete job description is available in the Personnel
Office. Requirements include: M.S. degree in computer science, mathematics,
engineering or physical science or equivalent experience, 4-7 years overall
programming; demonstrated expert knowledge of designated areas. Knowledge of
the PDP II and 7600 machine languages and ability to program in machine
language is desired.' Exempt range 58. Anticipated starting salary range:
$15,200 - $19,000/year. This position is available beginning July 1, 1975.

SYSTEM SOFTWARE PROGRAMMER III: For the Computing Facility, generally responsible
for design, formulation and implementation of complex computer system software
programs.. Specific responsibilities include assisting with the 5th generation
computer software effort, involving becoming thoroughly familiar with the
vendor's system or participation in the design and implementation of an NCAR
operating system; becoming acquainted with all hardware specifications that
effect the software performance and design; involvement with the ongoing system
development related to the CDC 7600. Requirements include a M.S. degree in
computer science, mathematics, engineering or physical science or the equivalent
experience; 4-7 years overall programming; demonstrated knowledge of
designated areas. Knowledge of 7600 machine language and ability to program
in machine language is desirable. Exempt range 58. Anticipated starting
salary range: $15,200 - $19,000/year. This position is available beginning
July 1, 1975.

SPECIAL PROJECT (Full-time):

DATA ANALYST: For the National Hail Research Experiment to take part in the
analysis of data from the field experiments. This includes the complex and
interrelated analysis of radar, precipitation, and surface and upper air
observations. The person filling this position will be expected to participate
in the execution of NHRE field operations, involving in part the direction and
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control of research and seeding operations and flying as a scientific observer
on both the seeding and research aircraft as may be required. Minimum require-
ments include experience at the M.S. degree level in the physical, statistical,
and computer analysis of radar and precipitation data and an M.S. degree in
atmospheric sciences. Experience in weather modification operations and cloud
physics research programs is desirable. Exempt range 55. Anticipated minimum
salary: $12,100/year. This position may be filled after June 20, 1975.

RADAR METEOROLOGIST: For the National Hail Research Experiment to conduct
analyses of hailstorm data and to develop analysis techniques, the overall
objective being to obtain a better understanding of hailgrowth mechanisms
and to develop improved concepts of hail suppression. The selected candidate
will work with data from aircraft circumnavigation and penetrating hailstorms
to provide information on dynamical and thermodynamic properties and on
nature of the precipitation particles; and to work with data from conventional,
Doppler, and dual-wavelength radars, as well as with synoptic and other kinds
of data; and to work in both macrophysics and microphysics areas. Because of
the importance of perceptive physical interpretation and synthesis of these
kinds of data, it is necessary for the individual to have a demonstrated
capability for creative data analysis, as well as having familiarity with a
broad range of meteorological instrumentation, especially radar techniques,
and a background in meteorology at the Ph.D. degree level. Exempt range 59.
Anticipated minimum salary: $17,700/year. This position may be filled
after June 10, 1975. The NHRE Project is scheduled to continue through June
30, 1979.

SKYLAB WORKSHOP COORDINATOR: To manage the operation and coordinate the
activities of the Workshops in close cooperation with the Deputy Director of
HAO and the Directors of the Workshop Series; hire and supervise the support
personnel, administrative and scientific, required by the Workshop Project;
initiate all requests for the services needed by the Project; monitor the
allocation of available resources; insure that the policies, procedures and
activities of the Workshops are consonant with UCAR policies and the legal
limitations of the NASA Contract. This position demands considerable
scientific judgement and managerial skill. Candidates for this position must
possess a Ph.D. in Astrophysics, Astronomy, or Physics or demonstrate equivalent
experience. This person should have had some research experience in the field
of Solar Physics past the doctorate level and the managerial potential required
in order to be successful in the performance of this administrative position.
Exempt range 59. Anticipated minimum salary: $17,700/year. This position may
be filled after June 28, 1975. The Skylab Solar Workshop Project is
scheduled to continue to May 1, 1977.
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TEMPORARY. (Full-time):

DATA ANALYST ASSISTANT: To interpret and transcribe Weather Bureau data
being used for Project DUSTORM analyses and to analyze strip chart recordings
from instrumentation used in the field project. Requirements include a
background in college algebra, and calculus or statistics; previous
experience in data handling and familiarity with computer operations would
be helpful. Salary is based on Student Schedule. This position may be
filled after July 1, 1975.

ELECTRONICS TECHNICIAN:. To provide assistance in the design and construction
of prototype electronic equipment for the Research Systems Facility. This may
include design layout and fabrication of PC cards, wire wrap cards, electronic
chassis and other related equipment. Minimum requirements include 3 years
experience as a electronics technician performing duties related to the 'above,
plus skill in the use of hand tools, soldering equipment, schematic reading,
drafting and documentation. Non-exempt range 18. Anticipated minimum salary:
$3.70/hour. This position may be filled after June 24, 1975.

TEMPORARY _(Part-time.):

RADIO OPERATOR: To operate a high power (2 kW) H.F. SoSOB. communications
station to provide communications between French Guiana and Boulder, Colorado
during the Carrier Balloon flight program. Hours for this job will be variable,
but usually not before 6:00 a.m. or after 6:00p.m. Some station maintenance
will be performed by the operator. Requirements include 1 year as operator
of a high power single sideband HF communications station (general class
amateur radio license or equivalent military or civilian experience); and the
capability of minor electronic and mechanical repairs to station equipment
including 100 ft. tower, rotator, and antenna. Non-exempt ranges 13-14.
Anticipated minimum salary: $2.50/hour. This position is available August
1, 1975; working hours will be on a will-call as needed basis, averaging
approximately 20-30 hours per week.



*
Calendar Notes
June 23 through June 30, 1975

MONDAY, June 23

* ASP/UAP Summer Colloquium Lecture -- Introduction to Physics and Chemistry
of Upper Atmosphere, Michael McElroy, Harvard University

10:00 a.m.
Fleischmann Building, Walter Orr Roberts Seminar Room

* Special AAP Seminar -- Variance Spectrum Analysis of Aircraft Dew Point
Measurement System Noise, Claude Duchon, University of Oklahoma

3:30 p.m.
NCAR Mesa Laboratory, Main Seminar Room

TUESDAY, June 24

* Meeting -- GATE Aircraft Data Validation Task Group

9:30 a.m. to 5:00 p.m.
NCAR Mesa Laboratory, Damon Room

* Noon Movie-- Solar Radiation I

12:30 p.m.
NCAR Mesa Laboratory, Main Seminar Room

0 ASP/UAP Summer Colloquium Seminar -- Results of a 2-Dimensional Photochemical
Model of the Atmosphere below 70 kin, Paul Crutzen, AQM and NOAA

1:30 p.m.
Fleischmann Building, Walter Orr Roberts Seminar Room

* Turbulence Club Meeting -- The Kinetic Energy Spectrum of Large and
Mesoscale Circulations of the Oceans and Atmosphere, Philip Thompson, AAP

3:30 p.m.
Fleischmann Building, Walter Orr Roberts Seminar Room

* Special NCAR/NOAA Seminar -- The Disturbed Upper Atmosphere: Recent Results
of the ESRO 4 Gas Analyzer Experiment, Gerd Prglss, University of Bonn,
Germany

4:00 p.m.
dNOAA Cryogenics Conference Room 0013



WEDNESDAY, June 25

* Meeting -- GATE Aircraft Data Validation Task Group

9:00 a.m. to 12:00 noon
NCAR Mesa Laboratory, Main Seminar Room

* ASP/UAP Summer Colloquium Lecture -- Introduction to Physics and Chemistry
of Upper Atmosphere, Michael McElroy, Harvard University

10:00 a.m.
Fleischmann Building, Walter Orr Roberts Seminar Room

* Noon Movie -- Solar Radiation II

12:30 p.m.
NCAR Mesa Laboratory, Main Seminar Room

* ASP/UAP Summer Colloquium Seminar -- Chemistry of Stratospheric Aerosol
Particles, Richard Cadle, AQM

1:30 p.m.
Fleischmann Building, Walter Orr Roberts Seminar Room

* Climate Club Meeting -- Inadvertent Meso-climate Modification: The
San Joaquin Nuclear Project and How Not to Write an Environmental
Impact Report, Kenneth Hartt, University of Rhode Island

3:30 p.m.
NCAR Mesa Laboratory, Main Seminar Room

THURSDAY, June 26

* ASP/UAP Summer Colloquium Lecture -- Introduction to Physics and Chemistry
of Upper Atmosphere, Michael McElroy, Harvard University

10:00 a.m.
Fleischmann Building, Walter Orr Roberts Seminar Room

0 HAO Colloquium -- Cosmic Ray Diffusion in the Solar Wind, Joe Hollweg, HAO

11:00 a.m.
HAO Classroom 138

a Noon Movie -- Solar Radiation I

12:30 p.m.
PSRB-3, Room 620



THURSDAY, June 26 (continued)

* ASP/UAP Summer Colloquium Seminar -- Small Scale Mixing in the Stratosphere,
Hans Panofsky, Pennsylvania State University

1:30 p.m.
Fleischmann Building, Walter Orr Roberts Seminar Room

* Visitor Reception -- Refreshments

All visitors, student program participants, and NCAR staff welcome

4:00 p.m.
NCAR Cafeteria Patio

FRIDAY, June 27

* ASP/UAP Summer Colloquium Lecture -- Introduction to Physics and Chemistry
of Upper Atmosphere, Michael McElroy, Harvard University

10:00 a.m.
Fleischmann Building, Walter Orr Roberts Seminar Room

* Noon Movie -- Solar Radiation II

12:30 p.m.
PSRB-3, Room 620

MONDAY, June 30

* ASP/UAP Summer Colloquium Lecture -- Radiative Transfer and Remote Sensing,
Clive Rodgers, Oxford University

10:00 a.m.
Fleischmann Building, Walter Orr Roberts Seminar Room

* ATD/Computing Facility Summer Seminar Series -- Mass Storage System,
Bernie O'Lear, ATD

1:30 p.m.
NCAR Mesa Laboratory, Main Seminar Room

* ASP/UAP Summer Colloquium Seminar-- The Measurement of Trace Constituents
by Collection Techniques, Allan Lazrus, AQM

O 1:30 p.m.
Fleischmann Building, Walter Orr Roberts Seminar Room

Calendar Notes announcements may be mailed to Vonda Giesey, ML 252. Wednesday

at 12:00 noon is the deadline for items to be included in the Calendar Notes.


