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PROGRAM PLANS FOR JUNE 1976

Special IMS Periods

Jun 23 1400 UT to Jun 26 1700 UT IMP-H, Vela 5B, Vela 6A - Neutral Sheet (sec also p8)

GBR Campaigns: (numbers refer to program details in IMS Bulletin No. 2 or in references in these NLs)

ceescececceccecceccccccmecmcecmnee-ee--Phenonena-related CampaignS-ccweccmeccccmaccaccncccenmoncc e cmm———

——— to Jun 10; A-22; Jefferies (formerly Peek); Kaual; Rogket - Ba injection and other exper, notes
-——— to Jun 30; #0090; Horton; Woomera; Rockets (2) - 1, neutral atm species; 2, airglow, ozone, notes

Jun 1 to Jun 30; #0311; Ungstrup; Andoya; Balloons (4) - E-fields, X-rays, riometers, see note below
Jun 1t to Jun 30; #0263,0311; Olesen, Ungstrup; Sdr Stromfjord; Rockets (2) - Complex exper, see note

«=====-Quasi-synoptic Observations involving Balloons, Rockets, Aircraft, Selected Surface Campaigns------

Jun 1 to Aug 15; A-20; Koons, et al; New Zealand area and N. conjugate; Surface- VLF exper, satel, note
Jun 1...30; #0458; Charakchyan; Mirny, Murmansk, Moscow, Alma Ata; Balloons - daily launch, cosmic rays
Jun 2, 9, 16, 23, 30; #0162; Y. Corcuff; Gen Belgrano, Halley Bay; Surface; weekly VLF obser see NL-5,p2
Jun 22 to Jun 24; #0004; Bauer; IISN; Surface - General thermospheric meas by incoher scat radar network

~meseeccacccccnceccceceaae--=--0bserving Plans for Temporary Surface Stations-------- B et
.- to Sep 30; #0115; R.W. Smith; Jordanstown; Surface - airglow interferom, intermittant operation
(we have not received full information on Surface campaigns)

Notes on Program Plans for June 1976 #0263, 0311; Olesen and Ungstrup, 2 rocket exper

to launch from Sdr Stromfjord to meas: E-field;
Addendum on Special IMS Period for June. The start ELF, VLF waves; ionospheric currents; particle
and end times and the satellite conjunctions listed precipitation; plasma density and temperature;
above are those given in the December Special An- daughter payload will meas part precip & plasma
nouncement by SCOSTEP (see NL 76-1 p4). Later com- density. Launch criteria: (1) cleft (cusp) near
putations by Vette in IMS Satellite Situation Center and N. of Sdr Stromfjord, (2) Strong ionospheric
Report No. 6 (pageld) give the start time as «1600UT currents above Sdr Stromfjord and Godhavn with
rather than 1400UT on June 23. Still later comput- backscatter echoes on 12 MHz & slant sporadic E
ations on significant locations of satellites during traces indicating ionosphere with 2-stream ip-
this interval are given in the note on page 8 of this stability of Farley and Buneman.
NL, including the newly launched SOLRAD 11 A & B. A-20; Koons, Morgan, Dowden (0167), Unwin (0313),

Keys (0323) multi-national VLF program. VLF
: signals from portable transmitter to broadcast
#0311; Ungstrup, 4 balloons to launch from Andoya from New Zealand. Receivers to operate at Dunedir

and drift N. of Iceland anc across Greenland. NZ, and in N conjugate region near Cold Bay, Al.
Will carry exper to meas E--fields, X-rays and Photometers and riometers at Lauder, NZ. VLF &
riometers. Telemetry to Andoya, Iceland and particle data to be obtained from satel ISIS II
W. coast of Greenland. and SSS when over transmitter & conjugate region.

PROGRAM PLANS FOR JULY 1976

SPECIAL IMS PERIODS

Jul T 0700 UT to Jul 8 1900 UT IMP-J,IMP-H - Neutral Sheet; IMP-J,VELA 5B,VELA 6A - Magnetopause
(see also pg8)

Jul 9 2000 UT to Jul 10 (800 UT IMP-H, HAWKEYE 1 - Magnetopause (see also page 8)

Jul 22 0600 UT to Jul 22 1800 UT IMP-H, VELA 6A, VELA 5B - Magnetopause

Jul 31 2000 UT to Aug 3 0400 UT IMP-J, VELA 5B, VELA 6A - Neutral Sheet

GBR Campaigns: (numbers refer to program details in IMS Bulletin No. 2 or in references in these NLs)

R et L T TP L PR L Phenomena-related CampaignsS----ceccemcccccccaceccccccacccannaa- ———
Jul 1 to Jul 31; #0005; Bland; Fort Churchill; Balloon - cosmic rays and particles, cosmic ray telescope
Jul 1 to Jul 31; A-18; Woolliscroft; South Uist; Rocket - +ion mass spectrometer

Jul 1 to Jul 31; A-19; Williams; South Uist; Rocket - Lyman , e-density

Jul 1 to Jul 31; #0085; Dickinson; South Uist; Rocket - neutral oxygen & e-concentrations

Jul 1 to Dec 31; #0019; Jakimiec; USSR; Rocket - solar X-ray exper, cooperative with Interkosmos program

---w==Quasi-synoptic Observations invoiving Balloons, Rockets, Aircraft, Selected Surface Campaignse-----

-——— to Aug 15; A-20; Koons, et al; New Zealand area and N. conjugate; Surface- VLF exper, satel, note
Jul 1...31; #0458; Charakchyan; Mirny, Murmansk, Moscow, Alma Ata; Balloons - daily launch, cosmic rays
Jul 7, 14, 21, 28; #0162; Y. Corcuff; Gen Belgrano, Halley Bay; Surface; weekly VLF obser see May note
Jul 13 to Jul 15; #0004; Bauer; IISN; Surface ~ thermal tides in 100-130 km altitude region, see NL 76-3

mvecercmccccncenncaeenaw-a-==-0bserving Plans for Temporary Surface Stations--ecececcccccccncrcnccccnca=n

-—— to Sep 30; #0115; R.W. Smith; Jordanstown; Surface - airglow interferom, intermittant operation
(we have not received full information on Surface campaigns)

Notes on Program Plans for July 1976 Center Report No. 6 (pg 14) give the refined times
as (changes underlined): July 7 Q800 to Jul 8 200Q;

Addendum on Special IMS periocs for July. The start Jul 9 2100 to Jul 10 1GQQ; Jul 22 0600 to Jul 22

and end times and the sateilite conjunctions listed 2000; Jul 31 2300 to Aug 3 0U4OO. For the July

above are those glven in the December Special An- 7-8 and 9-10 periods, additional information is

nouncement by SCOSTEP (see NL 76-1 pl). Later com- ~iven on pg 8 of this NL on detatils of significant

putations by Vette in IMS Satellite Situation rocations of satellites, including SOLRAD 11A & 11B.




PROGRAM PLANS FOR AUGUST 1976

ECIAL IMS PERIODS

- - . - = == to Aug 3 0400 UT IMP-J,

VELA 5B,

VELA 6A - Neutral Sheet

GBR Campaigns: (numbers refer to program details in IMS Bulletin No. 2 or in references in these NLs)

S=sses-sccecceccecccccscesccececc-e-----Phenomena-related Campalgns--cecccccccmcmmacmaameccccec oo,

.

Jul

1 to Dec 31; #0019; Jakimiec; USSR; Rocket - solar X-ray exper, cooperative with Interkosmos program

-~--=---Quasi-synoptic Observations involving Balloons, Rockets, Aircraft, Selected Surface Campaigns------

-

Jul 7, 14, 21, 28, #0162; Y. Corcuff; Gen Belgrano

to Aug 15; A-20; Koons; et al; New Zealand area & N. conjugate; Surface- VLF exp, satel; NL-4 p3

Halley Bay; Surface; weekly VLF obser, see NL-5 p2

memeeeteccceecemeceeceeeave---=0bserving Plans for Temporary Surface StationNSececccecmcccccmaccccacanaeaoo

-—— to Sep 30; #0115; R.W. Smith;

Jordanstown; Surface - airglow interferom,

intermittant operation

(we have not received full information on Surface campaigns)

This review article is reprinted from the ESA Bulle-
tin, February 1976. It was written by Dr. K. Knott,
Space Science Dept. ESTEC, Noordwijk, Neterlands.

ITHE INTERNATIONAL MAGNETOSPHERIC STUDfl

What Do We Know Already?

Long before the scientific
with the aid of satellites
tablished many facts about the solar system. It
consists of the Sun, as an ordinary star, and nine
revolving planets. The Earth, the third but near-
est of these planets, revolves at a distance of
1.5x10% km from the Sun. Our central star is gene-
rating power by nuclear fusion at a rate of 3.7x1026
W and, despite this immense production rate, still
has an expected lifetime of 107 years. It emits
most of its power in a radiative manner, but it
also releases ionised gas which expands radially
into the solar system.

exploration of space
began, astronomy had es-

It is at this point that measurements conducted
from satellites have taken over and such parameters
as flow speed, temperature, density and composition
of the expanding solar plasma, or "solar wind", have
been recorded directly. The planet Earth, with its
dipolar magnetic field, represents a tiny obstacle
in the stream of the solar wind. The planet’s mag-
netic field acts as a screen, preventing the solar
wind from coming nearer than 10 Earth radii (aver-
age) to the Earth’s surface. The plasma stream is
deflected, causing deformation of the dipolar cpm-
figuration and creating the famous teardrop-shaped
"bottle" which we call the magnetosphere. 1In as
far as the approaching solar wind cannot a priori
enter the magnetosphere, by the same token plasma
cannot escape from within this cavity.

The Sun is not burning steadily at its surface,

strong variations occur in the intensity of the

solar wind, leading in turn to variations in the
magnetosphere’'s shape. Under "quiet" solar-wind
conditions, the magnetosphere expands; when the

solar wind bolws harder, it is compressed.

and

The magnetosphere contains three distinctly dif-
ferent types of particle population: the near-Earth
environment is dominated by cool dense plasma of
the ionospheric type; further out (but only to
regions where the dipolar configuration of the mag-
netic field is roughly preserved), we find very
energetic particles, trapped magnetically in the
well-known Van Allen belts; further out still, and
particularly within the tail of the magnetosphere,
a large reservoir of medium to low-energy particles
is stored. By and large, magnetospheric particles
have a much higher energy than solar-wind particles.

The overall particle content of the magnetosphere
is remarkably constant for long periods of time,
although high and medium energy particles are lost
continuously by precipitation into the high-lati-
tude atmosphere.

Precipitation and the degree of general disturbance
in the magneotsaphere increase during substorms and

«~

become exceedingly high during geomagnetic storms.
Substorms seem to be generated as a result of small
discontinuities in the solar wind, while geomagnetic
storms appear to be caused by strong solar eruptions
which not only cause the solar wind to increase, but
also release high-energy particles toward the Earth.
Nevertheless, steady-state conditions are always
quickly restored in the magnetosphere, in a matter
of hours following a substorm and within a matter

of days after a magnetic storm.

Many other small-scale phenomena,
plasma instabilities, have been discovered and
studied, but in spite of several hundred satellite
missions the relationship between the various obser-
vations has not been established and therefore the
dynamics, in terms of cause and effect, of our im-
mediate space environment are not yet wholly under-
stood.

such as waves and

Shortcomings of Previous Observations

Before going on to describe what remains to be done
and is in fact planned for the IMS, the limitations
of a single-satellite experiment may be demonstrated
with a simple example. Let us assume that a satel-
lite s magnetometer shows a reduction in magnetic
field strength at a certain moment in time, then at
least two different conclusions are possible: (i)
the magnetic field has undergone a temporal change
or (i1i) the spacecraft has moved from a region of
higher to a region of lower magnetic field strength.
Using a single-satellite experiment as a basis, the
choice between (i) and (ii) can only be declided
statistically. The discovery of the magnetopause,
the boundary between magnetosphere and solar wind,
has come about in this way and a great number of
individual satellite crossings of the magnetopause
were needed before its characteristics and approx-
imate location could be established.

If we now want to go on to study the behaviour of
the magnetopause, we need to know the speed of mo-
tion of that boundary when subjected to an increas-
ing solar-wind strength. It should be clear im=-
mediately that this parameter, although of funda-
mental importance for the understanding of mag-
netospheric dynamics, cannot be derived from a
single¢-satellite pass. Only two satellites orbiting
together with a suitable distance between will be
able to determine the magnetopause’ s motion. This
simple example should serve to demonstrate that
multisatellite missions will give us access to
entirely new magnetospheric parameters. Many 2ther
more complicated examples can be cited: Each re-
quires simultaneous observations at two or more
points inside (mainly) or outside the magneto-
sphere.

It is intended during the IMS to make optimum use of
all available tools, not only satellites but also
rocket-borne or ground-based observational platforms
in a single co-ordinated and concerted attack on the
outstanding problems. Only a combined effort of
this nature will help us to obtain answers to such
questions as: How does the solar-wind plasma gain
(Continued on page 4)



entry to the magnetoaphere? llow is it accelerated
to the energles observed in the Van Allen belts?
‘Hhat are the necessary conditlons for a quiet mag-
netosphere and under what circumstances do insta-
bilities develop?

Measurements During and Planning for the IMS

The International Magnetospheric Study 1is built
around two major satellite misasions, GEOS and ISEE.
GEOS, a purely ESA mission, will be the world’s
first scientific geostationary satellite and has
been adopted as the reference spacecraft for the
IMS. The ISEE mission is a combined NASA/ESA ven-
ture comprising three satellites: ISEE-A and B will
be launched by one vehicle and will acquire identi-
cal orbits (perigee 400 km; apogee 20 Re), with a
variable spacing between the A and B craft; ISEE-C
will be positioned far outside the magnetosphere,
235 Earth radii upstream in the solar wind, at a
point where the gravitational forces of Sun and
Earth cancel one another. Further satellites, such
as the HELIOS solar flyby mission, EXO0S, a Japanese
magnetospheric satellite, and a2 Russian near-Earth
satellite, will complement the in situ measuring
network. All of these satellites will be equipped
with sophisticated instrumentation for the measure-
ment of particles, fields and waves.

It is planned to complement the satellite programme
with extensive rocket and ballioon launching pro-
grammes. Such launches will be carried out pri-
marily at higher latitudes, within the auroral zones
where the particle precipitation from the magneto-
sphere takes place. Rocket-borne particle detectors
will measure this precipitation just before it
strikes the Earth’s atmosphere. Balloon payloads
will mainly measure X-rays generated by the interac-
tion of the energetic particles with the atmosphere.

Last, but by no means least, there will be the con-
tribution of geophysical observations from the
ground. These will consist, for example, of mag-
netoneter recordings and aurcral recordings by scan-
ning photometers tuned to different characteristic
emmission frequencies. Magnetospheric disturbances
are reflected by strong currents in the lower iono-
sphere and these in turn cause a magnetic field
whiech can be recorded on the ground. Scanning pho-
tometers will reconstitute the patterns of auroral
displays, and both magnetometers and photometers
will be used in extended networks to derive the mor-
phology of precipitation patterns.

In summarising the tools avallable to us for the IMS
we note that plasma disturbances transmitted from
the Sun can be detected by interplanetary probes
such as HELIOS and ISEE-C. The interaction of such
disturbances with the magnetosphere will be studied
by the ISEE-A and B satellite pair. In its equa-
torial orbit, at a distance of 6.6 Earth radii, GEOS
will study a region of the magnetosphere which is of

-

particular interest because it is linked by magnetic
field lines to both the northern and southern auroral
zones. The ultimate effect of solar-originated dis-
turbances on our atmosphere will be recorded by
rocket- and balloon-borne instrumentation and will
be monitored continuously from the ground.

To make the IMS a success and to repay the effort
that is being invested, planning and co-ordination

on a worldwide scale is mandatory. Spacecraft orbits
and payloads must be carefully matched and the most
suitable operating modes for complementary experi-
ments must be worked out in order to seek the ex-
pected phenomena at the correct time and at the
correct location. Satellite and ground-based ex-
perimenters must be fully aware of the possibilities
and limitations of their respective measuring capa-
bilities. Nor can the data handling and distribution
aspects be neglected. A satellite like GEOS gener-
ates data at a rate of 100 000 bps, which is equiva-
lent to an output of one full computer tape every 30
minutes. Needless to say, such a wealth of data

can only be analysed efficiently if high-quality
summaries are produced from which periods of geo-
physical significance can be identified for further
study.

IMS Objectives and Expected Scientific Return

In summarising the objectives and possible bene-
fits of an extensive undertaking like the IMS, it
must be postulated that the exploration and under-
standing of the near-Earth part of the Universe is

a fully Jjustified venture in itself. Wider know-
ledge of regions outside the solar system will only
be achieved by combining collective information

from these regions, such as their radiation at vari-
ous wavelengths, with detailed information on funda-
mental processes observed in situ in the solar sys-
tem. Another stimulus stems from the possibility

of using the magnetosphere as a "laboratory" for
studying fundamental plasma physies, an approach
that may promote discoveries related to high-density
plasma physics and controlled nuclear fusion. Study
of instabilities and wave-particle interactions would
seem to be of major importance in this context.

It has been discovered that magnetospheric processes
have direct influence on our immediate environment.
Short-wave radio communication and electrical power
distribution networks can be seriously affected by
strong geomagnetic storms. The amount of energy
injected into our atmosphere Dy precipitating magne-
tospheric particles is such that they may play a
role in establishing its heat balance and hence may
well influence its dynamics. Striking relationships
between solar processes and climatic conditions such
as temperature and rainfall, and thence food pro-
duction, famines and even economic wealth, still
await an explanation, an explanation that could well
prove to be of untold benefit to all the inhabitants
of our "magnetically bottled" planet Earth.

National IMS Documents

We have recently received three detailed reports on
IMS plans and activities of individual countries.

Japanese IMS News No. 2 (in Japanese), has progranm
updates and news for Japanese IMS participants (pre-
sumably.....the Japanese visiting scientist at WDC-A
is not available for translation as we compile this
NL). The sections and authors are International

(T. Obayashi), Plasmasphere (S. Kato), Auroral Flare
(T. Oguti), Geocorona (H. Kamiyama), Hellosphere

(K. NMagashima), Solar Activity (H. Tanaka), Analysis
(H. Maeda), Hateruma Is. Expedition (H. Kamiyama),
ULF VLF Expedition at Canada (T. Oguti), Sounding
Rockets (ISAS, U of Tokyo), lonospheric Sounding Sat-
ellite ISS.

The United Kingdom Programme for the IMS, 1976-79

is a 34-page booklet issued by the Royal Soclety, 6
Carlton House Terrace, London, SW1Y SAG. Compiled

by J.W. King and P.A. Smith fcr the British National
Committee for STP, it includes very complete detalls
of the United Kingdom Programme with sub categories
for each of the following: a)lInterplanetary and mag-

4

netospheric studi€s, b) Energetic particles in the
magnetosphere and ionosphere, c) wave-particle in-
teractions, d) Ground-based experiments in geomagne-
tism, e) VLF experiments, f) Airglow experiments, g)
Ionospheric soundings, h) Riometer studies and 1)
other research programmes. In addition the booklet
contains the United Kingdom rocket programme sunmary
for 1976-77; chronological 1ists of the United King-
dom studies planned for the IMS; geographical coord-
inates of observing sites and an alphabetical list of
experimenters’ names and addresses.

The Swedish Sounding Rocket Programme 1976-1980 is
decribed in a February 1976 document compiled by
Per Zetterquist of the Swedish Space Corporation.
One-page project summaries are given in 3tandard
format. There are 5 approved projects (about 11
payloads, 4 already launched), 3 projects in the
study phase and 7 in the preliminary planning
stage. The participating groups are the Kiruna
Geophysical Institute, the Department of Plasma
Physics of the Royal Institute of Technology,

the Department of Meteorology of the University
of Stockholm and the Uppsala Ionosphere Observa-
tory.
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ORBITAL INFORMATION FOR SOLRAD 11 A & B
During Transiton Phase

from IMS Satellite Situation Center (SSC))

following the successful separation maneuver of
SOLRAD-11 A & B in mid-April, in which
raised to a higher altitude,
next two weeks provided orbital elements of suf-
ficient accuracy to permit the SSC to issue the
following information.
will reach their planned separation of 180 degrees
around July 8, 1976 and are drifting apart at an
average rate of 2.08 degrees per day.
must be raised in altitude and possibly both or-
bits fine tuned to preserve this separtion the ele-
ments of both satellites will
predicted positions of these space-
craft are only given up to July 8.

Consequently,

about 6 degrees,

11 A was

tracking data for the
It appears the satellite real period of
Since 11 B

change in early July.

11 A 1s 5 days 4 hours and of
is 5 days 0.4 hours.

The table gives

The projection of the orbits into the ecliptic plane
by means of a rotation of the radius vector about
the x-axis are given in the figure below.
these spacecraft are inclined to the ecliptic by
this projection does not distort
the view in the orbital plane except to flatten the
arc around x=0 as can be seen by the projected shape
of the magnetopause and bow shock.
the spacecraft on day 117 (April 26) at 2400UT and
on day 191 (July 9) at 0800 UT are shown.

Since

The position of

The side-
11 B

The region of near Earth
space defined as inside the magnetosphere lying
within 2 Re of the neutral sheet is termed the
Neutral Sheet Region by the SSC.
all of the entry and exit times of SOLRAD-11 A & B
through day 192 (July 10).

Additional information on the SOLRAD orbits are a-
vallable on inquiry to the SSC.
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Region Passes for SOLRAD -11 A & 11 B -- 1976 April 30(day 121) to July 7(day 189)

SOLRAD -11 A
Entry Time
(day/hr)
121/7.2
126/7.6
131/7.6
136/7.4
141/9.9
146/14.6
151/17.9
152/72.4
157/3.0
162/3.1
167/6.0
177/21.0
182/20.6
184/6.0
187/22.0
189/5.7

SOLRAD -11 B

Exit time Duration Entry Time
(day/hr) (hr) (day/hr)
121/12.8 5.6 120/9.5
126/13.6 6.0 125/8.8
131/15.6 8.0 130/8.2
137/7.0 23.6 135/7.9
142/8.2 22.3 140/8.0
147/8.6 18.0 140/714.2
151/20.2 2.3 14578.9
152/8.5 6.1 145/716.2
157/8.0 5.0 150/17.4
162/7.5 4.4 155/18.4
167/6.9 0.9 160/19.5
178/3.6 6.6 165720.6
182/3.6 7.0 170/22.0
184/10.0 4.0

188/3.3 5.3

189/13.0 7.3

Exit Time

(day/hr)
121/8.7
126/8.3
131/7.9
136/7.5
140/12.8
141/7.1
145/710.8
146/6.6
151/6.1
156/5.5
161/4.7
166/3.9
171/2.6

Duration

(hr)

23.5
23.7
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[SPECTAL IMS MEETING, Moscow, USSR, 10-16 March 1976

The resolutions, recommendations, and statements
given below were adopted by tae special meeting on
the IMS in Moscow, 10-16 Marca 1976, in which the
Soviet IMS Commission, represzntatives of research
institutions from the entire Soviet Union and sev-
eral members of the IMS Steerlng Committee partic-
ipated.

Resolution of Thanks

The foreign participants in the Special Meeting on
the IMS in Moscow, 10-16 March 1976 record their
deep gratitude to their Soviet hosts for their warm
hospitality, the excellent arrangements provided
for the meeting, and their spirit of cooperation,
all of which made the meeting a most fruitfull one.
Request for Advice from National IMS Committees,
Coorinators, etc.

The IMS Steering Committee went on record at its
meeting in Grossenzersdorf (June 1975) and Grenoble
(September 1975) as expecting the help of national
committees, correspondents and coordinators for
Solar-Teprestrial Physics or for the IMS project in
the work that the committee is implementing.

The IMS Steering Committee would especially welcome
suggestions from the Soviet IYS community on the
form, contents, and other aspz2cts of the IMS News-
letter, which now supplies the current information
needed to secure the coordination of studies accord-
ing to IMS program.

Taking into account that Soviet scientists have
found the IMS Newsletter very useful, the IMS Steer-
ing Committee invites the Soviet IMS Community to
use this publication as a vehicle for informing the
world IMS Community of new projects and changes in
already planned projects.

The IMS Steering Committee has solicited suggestions
about how to improve the kind of detailed coordina-
tion required during the implementation of the IMS,
and has encouraged national STP and IMS offices to
work directly with the Steeriag Committee and with
each other to solve practical problems as they a-
rise. The IMS Steering Committee hopes that national
representatives, in particlar those from the Soviet
Union will bring concrete proposals on these ques-
tions, to the General Meeting of SCOSTEP in Boulder,
Colorado, USA, on 2-5 June 1976.

— — —  —

Coordination between Siberia and Canada

Participants in the Special Meeting on the IMS in
Moscow recommend to SibIZMIR (Irkutsk) and to the
Institute of Cosmophysical Research and Aeronomy
(Yakutsk) and to organizations conducting similar
observational programs in Canada to schedule the
carrying out of observations along the profiles us-
ing chains of stations during one and the same in-
tervals of time.

Proposed Operations Coordination Center

The IMS Steering Committee takes into account that
the Soviet IMS Commission, noting the considerable
value of the IMS Newsletter produced by the Tempor-
ary IMS Central Information Exchange (TIMSCIE) Of-
fice and expressing the need for an integrated coor-
dination effort with international participation for
the whole IMS period, acknowledges in principal the
importance of the long-term tasks to be dealt with
by the proposed Operations Coordination Center (0CC)
at Vienna, and agreed to investigate the possible
forms of Soviet participation in the 0CC. Conse-
quently, it is recommended that the IMS Steering
Committee renew its study of the detailed functions
that this 0CC should provide, and of the staffing,
logistics, and financial support needed to bring
this activity into existence in the very near fu-
ture.

Booklet on IMS Services

During the discussions at the Speclal Meeting on the

IMS in Moscow it became apparent that it would be
necessary to prepare and distribute to national IMS
contacts a booklet describing in concise and simple
terms the services offered by the IMS organizaions
such as the Satellite Situation Center (SSC), TIMS-
CIE, SELDADS, and WDC-A and -B, their principal
functions and interrelations, and the appropriate
means of requesting their services. A brief de-
eription of the IMS program should introduce this
information. In regard to the availability of
data from the Soviet Union at the WDC-B’s, the
Soviet participants informed the meeting that
ground-based data would be handled as usual through
WDC-B, and that satellite data would be handled by
WDC-B2 or other organizations to be designated in
the future.

Procedures for Obtaining Information on the IMS
Investigations in the USSR

The IMS Steering Committee is asked to inform the
world IMS community that requests for information
about, or data from, individual Soviet programs will
be most expeditiously handled if these requests are
sent to the Soviet IMS Commission. This does not
exclude the possibility of direct contacts between
individual scientists or institutions. When such
direct contacts are made, it is recommended that
copies of the correspondence be sent to the address
of the Soviet IMS Commission so that they can help
if necessary.

Antarctic Campaign in April-June 1978

Noting that, if the ISEE-A/B spacecraft (Mother-
Daughter) are launched in October 1977, they will
intersect the neutral sheet in the magnetosphere
tail many times during the interval April-June 1978,
it should be recommended in this connection that

the IMS Steering Committee communicate with SCAR and
with Presidents of National Academies of Sciences,
National Research Councils, and other appropriate
organizations with the objectives of intensifying
IMS-related observational programs in the Antarctic
during this time interval.

— o — —

Visit to SELDADS Center in Bouldér, June 1976

Dr. D.J. Williams, Director of the Space Environment
Laboratory, NOAA, Boulder, Colorado, USA, has extend-
ed an invitation for a meeting to be held at the Lab-
oratory’s center for the Data Acquisition and Display
System (SELDADS) to demonstrate the operation of the
system. This meeting will be scheduled during the
International STP Symposium in Boulder, 6-18 June
1976. The Soviet delegates attending the Symposium
are especially welcomed to avail themselves of this
opportunity to see SELDADS in operation. (Secretary’s
note: all other IMS participants are also welcome, of
course).

Spacecraft Orbital Elements

The IMS Steering Committee notes that the Soviet IMS
Commission will take appropriate steps to provide or-
bital elements for IMS spacecraft, such as Prognoz-4
and Interkosmos-1l4, The Satellite Situation Center
has agreed to calculate the positons of these satel-
lites and to publish them in graphical form as it ‘has
done for other spacecraft. The IMS Steering Com-
mittee will take these predictions into account to
define or redefine Special IMS Spacecraft Periods.

Information about Soviet and Interkosmos Spacecraft

The Soviet participants have provided detailed in-
formation on the experiments on IMS satellites Prog-
noz-4, launched on 27 December 1975, Interkosmos-
14, launched on 11 December 1975, and MAGIK and IK-
Ionosonde, to be launched in the future. (This 1in-
formation is contained in IMS Newsletter #4 and #5.)

Next Formal Meeting of IMS Steering Committee will
take place in Boulder, June 2-5 during the General
Meetinrg of SCOSTEP. Also meeting will be the other
main SCOSTEP projects - Middle Atmosphere Program
(MAP), Solar and Interplanetary Programs (SIP) and
Monitoring the Sun-Earth Environment (MONSEE); many
subprograms of these are related to IMS.
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NOTES ON ACTUALITIES REN _J. . L L
Confirmed IMS campaign actualities for Feb-Mar 1976
shown above are listed here. Experimenters please
relay actualities details to TIMSCIE Office for sphere and lower thermosphere winds and tempera-
future Newsletters. We are especially interested tures, and D-region radiowave absorption were
in April and May campaign results for those pro- made by 12 ground based stations in W. Europe.
grams shown on the Simon-style GBR campaign Cal- For details contact D. Offermann, Univ Bonn,
endar on page 9. Nussallee 12, 53 Bonn 1, FRG; Telex 8 869 693.
A-1; Offermann, ccmbined rocket and balloon program #0004; Bauer, incoherent scatter radar at St Santin
at Arenosillo in southern Spain. During Jan/Febd was operating to support Offermann project (A-1)
a total of 49 rockets and 20 balloons launched as well as participating in IISN interval obser-
carrylng 23 experiments tc measure electron dens vations. A-1 support times: Jan 5 0730-1730 UT,
and temp, ion dens, composition and mobility, Jan 6 0730-1730 UT and Jan 23 0630-1730 UT. Data
neutral atmosphere dens, composition, temp, and quality best for last period. IISN observations
selected trace constituents. Altitudes covered Jan 20 0300 to 22 1900 UT and also Feb 17 0300 to
were 60-140 km. Sypporting wind and temperature Feb 19 19C0 UT. Good quality data.
measurements in troposphere and stratosphere #0041; Thrane, successful launch from Esrange on
were made by met rockets and balloons. Objective February 21, study of lower ionosphere during
was to study D-region winter anomaly and its de- aurora with 5 experiments.
pendence on atmospheric dynamics and neutral and #0400; Berning (now Fitz), Blank, Ulwick, Stair at

ion chemistry. Coordinate¢ measurements of meso-

7

(continued on page 8)



(continued from page 7)
Poker Flat launched EXCEDk/SWIK 0546 UT Feb 28,
Chatanika supported with cbaservations.

#0328; Christensen, FERRET lsunched at Poker Flat
1212 UT Feb 28, carried 1instruments to measure
EUV, ion mass spectrometer, ion and e-probes,
photometers and magnetometer. Chatanika support.

JISS; Ogata (same address as #0185) project manager
for Japanese IMS satellite launched 2130 UT, 29

Feb. To observe ionosphere, radio noise, ion/e-
density/temperature and icn composition. Telem~

etry lost about April 4.

#0427, et al; Kamada, et al, rocket S-310JAt1 launch
at 0945 LT Feb 13 from Syowa to 216 km altitude
observed plasma waves, e-dens and e-energy spect

#0404; Cloutier, 2 launches at Poker Flat: 0705 UT
Feb 18 and 1045 UT Mar 1; E&B-fields, particles.
Supported by Chatanika incoherent scatter radar.

#0443; Hultqvist, launches from Esrange at 1858UT
Jan 22 and 2100UT March 6. E-field, particles,
e-and ion density in mother/daughter payload.
All seemed to work well except E-field daugh-
ter for Jan launch.

#0089, 0474; Holmgren, Rees, launch at Esrange on
2 _Mar at 2349 UT. TINT-Cesium and Tri-methyl-
aluminium release. Injection-Trigger project:
E-fields and neutral winds at 100-160 km.

#0096; Kreplin, launch of SOLRAD 11 A and B at 0238
UT on 15 March. See SSC Report on Active and
Planned Spacecraft and Experiments, and detailed
information in IMS Bulletin No 2 (0096). See
also detailed notes on page 5 of this newsletter.

#0004; IISN Program, Bauer reports that from March
16 0300 UT to March 18 1900 UT grayity wave ob-
servations at medium scale were performed with
good results at Nancay, Mende and Monpazier.

A-17; Heppner launched 4 Nike Tomahawks each carried
4 cannisters of Barium for sequential release to
monitor E-fields & neutral winds between 220-310
km and a trail generator for lower altitude neu-
winds from 180-80 km. Poker Flat launches were:
7 March 0643 UT; 27 March 1250 UT; 28 March 1300
UT; and 30 March 1230 UT, all payloads worked.

A-13; Heikkila, Ft. Churchill, successful launch at
0639UT March 31 into a series of multiple quies-
cent arcs. Carried multinational complex of 12
experiments by 8 experimenters from Y4 institu-
tions. See NL-3, p2, for further details. Al-
so coordinated ground-based TV aurora obs. by T.
Berkey, U. Calgary, during exp.
See also #0356 below. Only partially usable data
on suprathermal ion composition, swept frequency
admittance probe and low energy electron spectro-
meter. Other exp. seem good. Auroral event may

prove to have been rather complicated for analysis.

#0356; Sheldon, Ft. Churchill, successful launch at
0638UT March 31 in conjunction with A-13 above,
x-ray bremmstrahlung and E-fields.

A-12; Crochet, coherent ground-based radar at
Addis Ababa; observations 1000-1900UT on April
14,15,16,17,19,21,22,23,24,25,26,29,30,May 1,2.

and 2 weeks prior.

Notice of Continued Operation of AE Satellites

Dr. Spencer advises both AE-C (Explorer 51) and
AE-E (Explorer 55) are still being operated sev-
eral times each day. The AE-C orbit is inclined 68
degrees while the AE-E orbit is inclined 19.5 de-
grees, AE-C is in a nearly circular orbit, and,

in general, is obtaining data while over the north
polar cap. AE-E, whose perigee 1s about 150 km,

is being operated about 30 minutes around perigee,
4-5 orbits per day. The operational schedule var-
ies and can be modified for speclal experiments
upon request to the investigators. The instru-
ment complement corresponds quite well to the
descriptions published in the April 1973 issue

of Radio Science and in SSC°s 1975 Report on Active
and Planned Spacecraft and Experiments, pp 7-1T.

Although data transfer to the data center is begin-
ning, it is suggested that inquiries in regard to
the availability of data be directed to the indi-
vidual investigators or the Project Scientist, N.W.
Spencer, Goddard Space Flight Center, who will see
that requests for data or information receive a
prompt response. AE-D (Explprer 54) ceased oper-
ation in mid-February 1976.

Satellite Postions for June & July Special Periods

Dr Vette of the SSC has provided up-to-date inform-
ation on the times when high altitude satellites of
opportunity are passing the magnetopause and bow
shock. These include data for SOLRAD 11 A and 11 B
which could not be included in SSC Report No. 6 and
also data based on the latest orbital elements for
all satellites. The data are for the Special IMS
Periods June 23-26, July 9-10 and July 7-9 and re-
place the corresponding information in SSC Report
No. 6.

Schloss Elmau Planning Meeting

The special IMS planning meeting at Schloss Elmau,
sponsored by ESA, on 3-7 May was devoted to the
planning of rocket and ballon experiments in auror-
al zone. Two multinational projects of a few rock-
ets were established devoted respectively to study
of D region aeronomy and magnetospheric/ionospheric
regions: Launching planned for August 1978 and
winter 1978-79; leaders D. Bryant, B. Hultqvist, B.
Landmark. A resolution was adopted urging the rel-
evant authorities on making available to GBR exper-
imenters in real or near real time the solar wind
and magnetic data from ISEE-C. P. Simon reported
on the activity of the IMS European Information
Exchange and suggested definite formats for ex-
periments and project announcements.

Scandinavian (SAR) Planning and Coordination Meeting

We have received word of a March 15-17 meeting of
SAR (Skandinarisk Arbetsgrupp for Rymdforskning
(Space Science)) at Stockholm attended by 51 sci-
entists from 4 Scandinavian countries and 13 from
elsewhere. There were full reports and discussions
Ln working groups on Rocket, Balloon, Ground and D-
Region programs plans for the IMS period.

Magnetopause Bow Shock
June uT Satellite June uT Satellite
23 24.0 IMP-J 24 2.0 IMP-H
24 9.0 Vela 5B 24 18.0 SOLRAD 11A
25 5.1 IMP-H 25 17.7 SOLRAD 11B
25 6.1 SOLRAD 11B 26 8.0 Vela 5B
25 9.3 SOLRAD 114 26 17.1 IMP-J
25 13.5 Hawkeye 1
25 13.5 IMP-J
July July
T 15.0 IMP-H i 16.0 SOLRAD 11B
T 17.5 SOLRAD 114 T 20.0 Vela 5B
8 7.5 SOLRAD 11B 8 5.0 SOLRAD 11A
8 9.0 Hawkeye 1
8 10.5 Vela 5B
8 12.0 IMP-J
10 7.5 SOLRAD 11B 10 6.0 SOLRAD 11A
Notes from the U. S. Coordinator for IMS
Drs. Manka and Vette report that due to a fine co-

operative effort on the part of the University of
Iowa experimenters (Drs. van Allen, Frank, and Gur-
nett), NASA, and the U.S. Office of Naval Research
it appears that Hawkeye I data will be available
for the IMS Special Intervals for the remainder of
1976. The U.S. Coordination Office would still ap-
preciate hearing about research programs that make
measurements coordinated with Hawkeye, or use Hawk-
eye data.

There will be a meeting June 17 in Boulder during
the STP symposium to discuss the status of the
Canada-U.S. IMS Magnetometer Network. There will
also be a demonstration of the NOAA/SEL real-time
data system.

Development of the U.S.-Canada IMS Magnetometer Net-
work is proceeding. The hardware components are be-
ing procured and will be available later this sum-
mer. The data processing system is being develop-
ed for the NOAA Boulder Space Environment Laboratory
and the World Data Center A. Further information
can be obtained from Dr. R. H. Manka, the U.S.
Coordinator, Dr. D.S. Peacock of NSF or Dr. M.
Sugiura of NASA.
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ivi hese IMS NLs,
TRIBUTION LIST FOR IMS NEWSLETTER --- The following are names of individuals receiving th
g%gupe y country and alphabetically. Please note, some names are on the list gor information purposes
and are not directly participating in IMS scientific programs. Institutional names are opmitted.
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Rabin, H.
Radoski, H.R.
Raney, W.P.
Rasool, I.
Ray, D.L.
Reed, S.G.
Rees, M.H.
Regan, R.D.
Reid, G.C.
Reidy, W.P.
Reinisch, B.W.
Rense, W.A.
Rice, C.J.
Rickett, B.
Riddle, A.O.
Rino, C.
Rizzi, A.W.
Robbins, D.E,
Roberts, D.L.
Roberts, W.O.
Robinson, R.D.
Roederer, J.G.
Roelof, E.C.
Roelofs, T.H.
Romick, G.J.
Rosen, A.M.
Rosenau, P.
Rosenberg, N.W.
Rosenburg, T.J.
Rothmuller, I.J.
Rugge, H.R.
Rush, C.
Russell, C.T.
Rust, D.M.
Rutford, R.
Sagalyn, R.C.
Sauver, H.

USA (cont.)
Sawyer, C.B.
Scarf, P.L.
Schardt, A.
Scherb, F.
Schmerling, E.
Schultz, M.
Sechrist, C.P.
Seliga, T.
Sen, A.K.
Shapiro, M.M,
Shapley, A.H.
Sharp, G.W.
Sharp, R.D.
Shaw, G.E.
Shaw, R.R.
Shawhan, S.D.
Shea, M.A,
Sheeley, N.R.
Sheldon, R.
Sheldon, W.R.
Shelley, E.G.
Silver, S.
Simpson, J.A.
Sims, A.R.
Singer, S.F.
Sipler, D.P.
Siscoe, G.L.
Smagorinsky, J.
Smart, D.F.
Smith, D.F.
Smith, E.J.
smith, E.K.
Smith, J.B.
Smith, L.G.
smith, L.L.
smith, P.H.
Smith, 2.K.
Snider, D.E.
Snyder, A.L.
Soberman, R.K.
Sonnerup, B.U.O.
Sonnett, C.P.
Speiser, T.W.
Spencer, N.W.
Spreiter, J.R.
Steg, L.
Steinolfson, R.
Stern, D.P.
Stone, E.C.
Stone, R.G.
Strong, I.B.
Sturrock, P.A.
Suess, S.T.
Sugiura, M.
Suomi, V.E.
Svalgaard, L.
Svestka, Z.
Swenson, G.R.
Swider, W.
swift, D.
Swinson, D.B.
Szuszczewicz, E.P.

Tandberg-Hanssen, E.

Taschek, R.F.
Taylor, H.A.
Teer, T.
Tepper, M.
Thomas, G.E.
Thorne, R.M.
Timothy, A.
Tinsley, B.A.
Todd, E.P.
Tobias, C.A.
Tolk, N.H.
Toman, K.
Torr, M.R.
Tousey, R.
Townsend, J.W.
Trainor, J.
Tsunoda, R.T.
Tsurutani, B.T.
Ulwick, J.C.
Vaiana, G.S.
van Allen, J.A.
Van Doren, M.D.
Van Hoven, G.
van Zandt, T.E.
(continued)



USA (cont.)

vVampola, A.L.
Vesecky, J.F. .
Vette, J.
vondrak, R.
Vorpahl, J.A.
Wagner, W.J.
walker, J.C.G.
walt, M.
Warwick, J.W.
Waynick, -A.H.
Weaver, P.F.
Webber, W.R.
Wehrenberg, P.J.
weiffenbach, G.C.
Weinburg, E.H.
Weller, C.E.
Weller, C.S.
Wentzel, D.G.
Wescott, E.M.
wWhang, Y.C.
Whipple, E.C.
Whipple, F.L.
White, R.M.
wWhite, R.S.
whitten, R.C.
Wickwar, V.
Wilcox, J.M.
Williams, D.J.
Wilson, C.R.
Winckler, J.R.
Winningham, J.D.
Withbroe, G.L.
wolf, R.A.
wWolfe, J.H.
Wood, J.D.
Wright, J.P.
Wright, J.W.
Wright, W.E.
Wu, C.S.

Wu, S.T.
Yeates, C.
Yuen, P.C.
Zimmerman, S.P.
Zirin, H.
Zirker, J.B.

USSR

Alpert, Ya.L.
Balayan, G.S.
Banin, V.G.
Baranski, L.N.
Barhatov, N.A.
Bazilevskaya, G.A.
Beloglasov, M.I.
Beloussov, V.V.
Benkova, N.P.
Bobrov, M.S.
Bondarenko, A.P.
Bondarenko, V.I.
Borovkov, L.P.
Brunelli, B.E.
Bushmarin, V.A.
Charakhchyan, A.N.
Chavdarov, S.S.
Cherkashin, Ju.
Chernouss, S.A.
Chernysheva, S.P.
Chertkov, A.D.
Chetaiev, D.N.
Chimiddorge, G.
Chirkov, N.P.
Danilov, A.A.
Danilov, A.D.
Dmitrieva, L.A.
Dolginov, Sh.Sh,
Dorman, L.I.
Dubinin, N.P.
Dubrovskiy, V.G.
Elizariev, Ju. N.
Emelyanov, A.P.
Erofeev, N.M.
Feigin, V.2.
Feldstein, Ya.lI.

Frank-Kamenetsky, A.W.

Galperin, Yu.I.
Gemilev, G.
Gorchakov, E.V.
Gorshkov, Yu.N.
Grib, S.A.

USSR (cont.)

Grigoryev, V.M.
Grigoriev, Yu.G.
Gul'elmi, A.V.
Gulmedov, Ch.D.
Horkov, V.D.
Hotko, De.G.P.
Imshenetsky, A.A.
Ivanov, K.G.
Ivanov, N.A.
Ivanov, V.E.
Ivanova, L.N.
Jaremenko, L.N,
Javkov, V.A.
Kalinin, Yu.D.
Kapustin, I.N,
Karpman, V.I,
Karpov, V.P.
Kazimirovsky, E.S.
Khrutschinsky, A.A.
Kiselev, B.V.
Kleimenova, N.G.
Klimov, N.N.
Kokourov, V.D.
Kolomeets, E.V.
Korchak, A.A.
Kornilov, I.A.
Koshelevsky, V.K.
Kovalevsky, I.V.
Kovner, M.S.
Kravtsova, M.K.
Krylov, S.M.
Kuklin, G.V.
Kurilov, V.A.
Kushnerevskiy, Yu.V.
Kuzmin. A.D.
Kuzmin, I.A.
Kuznetsov, Yu.N.
Latov, Y.O.
Lazutin L.L.
Lebedev, L:A.
Leontyev, S.V.
Leskov, L.
Levitin, A.E.
Likhachev, A.I.
Likhter, Ja.lI.
Lobachevskiy, L.A.
Loginov, G.A.
Luzov, A.A.
Lyatskaya, A.M.
Lyatsky, W.B.
Lyubimov, G.P.
Maltsev, Yu.P.
Maltzeva, N.F.
Mamrukov, A.P.
Mandelshtam, S.L.
Mansurov, S.M.
Marov, M.Ya.
Melnikov, A.O.
Melnitshuk, I.A.
Migulin, V.V.
Mishin, V.M.
Misun, Yu.G.
Misyura, V.A.
Molchanov, O.A.
Nadubovich, Yu.A.
Namgaladze, A.A.
Novikov, A.M.
Novikov, Ju.P.
Ostapenko, A.A.
Ovezgelbyev, O.
Parkhomov, V.A.
Petrova, G.A.
Petrova, N.N.
Pochparev, V.I,
Pogrebnoy, W.N.
Polozjentseva, T.A.
Poncmarev, E.A.
Potapov, A.S.
Pudovkin, M.I.
Pushkov, N.V.
Pyatsi, A.H.
Raspopov, O.M,
Rezhenov, B.V.
Roldugin, V.K.
Rubashev, B.M,
Rudina, M.P.
Rumjantsev, S.A.
Ryss, I.K.

USSR (cont.)

Sagdeev, R.
Sakharov, Ia.A.
Samsonov, V.P.
Savroughin, A.P.
Sazhin, S.S.
Sedov, L.I.
Selivanov, V.P.
Semenov, A.I.
Sergeev, A.V.
Shafer, Yu.G.
Shaftan, V.A.
Shapiro, V.A.
Shefov, N.N.
Sheftel, V.M.
Shevnin, A.D.
Shirmammedov, M.
Shirman B.L.
Shulgina, N.V.
Shumilov, 0.I.
Skripin, G.V.
Smirnov, V.S.
Smirnova, N.A.
Smolkov, G.Ya.
Sobolev, A.V.
Sokolov, S.I.
Solovyov, S.I.
Sorokina, L.P.
Sosnovets, E.N.
Stakhanov, I.P.
Starkov, G.V.
Stepanov, V.E.
Stozhkov, Yu.I.
Suchoivanenko, P.Ya.
Sukhorukova, E.V.
Sverdlov, Yu.L.
Tcirs, G.P.
Terestshenko, E.D.
Titova, E.E.
Totunova, G.F.
Toulinov, G.PF.
Troitskaya, V.A.
Troshichev, O.A.
Truttse, Yu.L.
Tsyganenko, N.A.
Tverskoy, B.A.
Tverskaya, L.V.
Tyurmina, L.O.
Tzedilina, E.
Undsenkov, B.A.
Uspenski, M.V.
Vaisberg, O.L.
Vashenuk, A.V.
Vashkov, V.I.
Vershinin, E.F.
Vinogradov, P.A.
Vinogradova, V.N.
Vlaskov, V.A.
Vorobjev, V.G.
Yeroshenko, Ye.G.
Yevlashin, L.S.
Yukhimuk, A.K.
Yurchenko, O.T.
Zaitzev, A.N.
Zaitzeva, S.A.
Zevakina, R.A.
Zherbtsov, G.A.
Zhulin, I.A.
Zhuzgov, L.N.
Zolotukhin, N.A.
Zonov, Yu.V.
Zverev, V.L.
Zybin, K.Yu.

VENEZUELA
Claria, J.
Stock, J.
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