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SUMMARY

This is the last in an occasional series listing the
publications involving the experimental technique of releasing

vapour clouds into the upper atmosphere.

All aspects of the

technique are included, as are all applications to the deter-
mination of neutral atmosphere and ionospheric parameters.
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1. INTRODUCTION

This is the third part of an occasional series which collects together
references to the published literature on vapour releases from sounding rockets
into the upper atmosphere.

The references are divided into sections based on the experimental techniques,
and the data obtained from them. This Memorandum covers the published liter-
ature mainly over the period 1971 to 1976. It will be the last in the series,
as the W.R.E. Upper Atmosphere project has been terminated.

For convenience, the section numbering sequence of the previously published
parts 1 and 2 are again followed in this document.

3. UPPER ATMOSPHERE MEASUREMENTS (OPEN LITERATURE)

3.1 Atmospheric structure
3.1.1 Diffusion, density

J. Nakamura Ionospheric Wind and Diffusion Detected
H. Kimura by the Sodium Cloud Method. Small
Rocket Instrumention Techniques.
Ed. K.I. Maeda, North Holland Pub. Co.,
1969.

D. Rees Global Temperature and Density Structure
in the Lower Thermosphere.
J. Brit. Interplan. Soc. 24, 643, 1971.

M. Shaft Ahmad Measurement of.Winds and Diffusion in
M. Hanif the Lower Thermosphere from a Sodium
Vapour Release Experiment.
Space Research XI, Akademie-Verlag,
Berlin, Ed. K. Ya. Kondratiev,
M.J. Rycroft, C. Sagan, 1971.

F. Barlier Structure of the Neutral Atmosphere

J.L. Falin between 150 and 500 km.

C. Jaech Space Research XIII, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,
1973,

A.C. Faire Variability in Density and Temperature

K.S.W. Champion Measurements at White Sands During

E.A. Murphy 1971 Winter.

Space Research XIII, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,

1973,
S.P. Zimmerman The Measurement of Turbulent Spectra and
C.A. Trowbridge Diffusion Coefficients in the Altitude

Region 95 to 110 km.

Space Research XIII, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,
1973.
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3.1.2

F.S. Johnson

P. Bauer

K. Moe

D. Rees

D.F. Kitrosser
D. Golomb

Narayanan
Desai
. Bhavsar

ol

Temperature

V. Degan
N. Brown
G.J. Romick

D. Rees

V.F. Chepura

A.C. Faire
K.S.W. Champion
E.A. Murphy

D. Rees

Variations in Density and Chemical
Composition at 120 km from Chemical and
Dynamical Processes.

Space Research XIII, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,
379, 1973.

Density and Composition of the Lower
Thermosphere,
J. Geophys. Res. 78, 1633, 1973,

Combined Temperature, Diffusion
Coefficient and Density Measurements of
Photoluminescent A10 Releases.

Space Research XIV, Akademie-Verlag,
Berlin, Ed. M. Rycroft and R.D. Reasen-
berg, 103, 1974,

Effect of Wind and Finite Exposure in
Photographic Determination of Effective
Radius of Luminescent Vapour Clouds
Released in the Upper Atmosphere.

Ind. J. Radio and Space Phys. 4, 88,
1975.

Rotation and Vibrational Temperatures of
BaO from a Barium Release at 170 km, and
the Synthetic Spectrum of BaO in the

(e}
Region 4700A to 5500%.
Planet. Space Sci. 19, 1625, 1971.

Global Temperature and Density Structure
in the Lower Thermosphere.
J. Brit. Interplan. Soc. 24, 643, 1971.

Measurements of the Temperature of an
Optically Thick Luminous Gas Layer in the

Upper Atmosphere by the Homodyne Detection

Method.
Geomagnetism i Aeronomiia 12, 1122, 1972.

Variability in Density and Temperature
Measurements at White Sands during 1971
Winter.

Space Research XIII, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,
1973,

Winds and Temperature in the Auroral Zone
and their Relations to Geomagnetic
Activity.

Phil. Trans. Roy. Soc. A 271, 563, 1972.




M. Rehmatullah

V.F. Chepura
L.A. Katasyev

A.C Faire
E.A. Murphy
R.0. Olsen

Turbulence, waves

C.G. Justus

S.P. Zimmerman
R.S. Narcisi

M. Shaft Ahmad

M. Hanif

S.P. Zimmerman
C.A. Trowbridge
I.L. Kofsky
C.0. Hines

N.W. Rosenberg
S.P. Zimmerman
K.H. Lloyd

C.H. Low

R.A. Vincent
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Report on Upper Atmosphere Wind and
Temperature Structure at Sonmiani
Derived from the Rocket-grenade
Experiments Conducted during 1965-67.
Suparco, Karachi, Pakistan, 1972.

Temperature Determination of the Upper
Atmosphere by the Low Level Detection
of Artificial Luminous Cloud Radiation.
Methods of measurements and results of
lower ionosphere structure, Akademie-
Verlag, Berlin, Ed. K. Rawer, 1974,

Atmospheric Density, Temperature and
Winds during Aladdin II.

Space Research XIV, Akademie-Verlag,
Berlin, Ed. M. Rycroft and R.D. Reasen-
berg, 97, 1974.

Turbulence Near the 100 km Level of the
Upper Atmosphere.

Tech. Report, Georgia Tech. Project
A652-001, 1965.

The Winter Anomaly and Related Transport
Phenomena.
J. Atmos. Terr. Phys. 32, 1305, 1970.

Measurement of Winds and Diffusion in
the Lower Thermosphere from a Sodium
Vapour Release Experiment.

Space Research XI. Akademie-Verlag,
Berlin, ED. K. Ya. Kondratiev,

M.J. Rycroft, C. Sagan, 1971.

Turbulence Spectra Observed in Passive
Contaminant Gases in the Upper Atmos-
phere.

Space Research XI, Akademie-Verlag,
Berlin, Ed. K. Ya. Kondratiev,

M.J. Rycroft, C. Sagan, 1971.

Gravity Waves in the Atmosphere.
Nature 239, 73, 1972.

Ionospheric Winds and Viscous Dissipation.

Radio Science_7, 377, 1972.

Turbulence, Billows and Gravity Waves
in a High Shear Region of the Upper
Atmosphere.

Planet. Space Sci. _21, 653, 1973.
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3.1.4

N.W. Rosenberg

D. Golomb

S. Zimmerman
W. Vickery
J. Theon

S.P. Zimmerman
G. Pereira

E. Murphy

J. Theon

S.P. Zimmerman
C.A. Trowbridge

D. Layzer
J.F. Bedinger

K.H. Lloyd

C.H. Low

R.A. Vincent
A.H. Manson
J.B. Gregory
D.G. Stephenson

S.P. Zimmerman
N.W. Rosenberg
A.C. Faire

D. Golomb

G.V. Groves

Wind
D.D. Woodbridge

M. Huruhata
J. Nakamura
K. Akita
K. Saito

The Aladdin Experiment - Part I Dynamics.
Space Research XITI, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S, Runcorn,
435, 1973.

Internal Gravity Waves and Turbulence in
Simultaneous Upper Atmosphere Temperature
and Wind Measurements.

Space Research XIII, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,
209, 1973,

The Measurement of Turbulent Spectra and
Diffusion Coefficients in the Altitude
Region 95 to 110 km.

Space Research XIII, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,
203, 1973.

Comments on the Paper Entitled:
Turbulence, Billows and Gravity Waves
in a High Shear Region of the Upper
Atmosphere by K.ll. Lloyd, C.H. Low
and R.A, Vincent.

Planet. Space Sci, 22, 504, 1974.

Reply to Comments by D. Layzer and

J.F. Bedinger on Turbulence, Billows and
Gravity Waves in a High Shear Region of
the Upper Atmosphere.

Planet. Space Sci. 22, 505, 1974.

The Effect of Atmospheric Gravity Waves
Upon Wind Determinations in the Lower
Thermosphere (80 - 100 km).

Planet. Space Sci. 22, 181, 1974.

The Aladdin IT Experiment: Part I Dynamics
Space Research XIV, Akademie-Verlag,
Berlin, Ed. M. Rycroft and R.D.Reasenberg.
81, 1974.

Diurnal and Semidiurnal Oscillations of
the Upper Atmosphere Derived from Grenade
Experiments at Natal, Brazil.

J. Atmos. Terr. Phys. 37, 1125, 1975.

Tonospheric Winds.
J. Geophys. Res. 67, 4221, 1962.

Wind Measurement by Sodium Cloud Method.
Proc. VI International Symposium on
Space Technology and Science, 1965.
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H.Huruhata
J. Nakamura
K. Akita

K. Saito

R. Jaeschke
C.H. Murphy
G.V. Bull
H.D. Edwards
C.H. Murphy
G.V. Bull

G.V. Groves

C.H. Murphy
V.P. Nesterov
I.K. Chasovitin

M. Ackerman
E. Van Hemelnick

H. Hall

G. McDonald
J. McGratten
C. MacKenzie

D.G. King-Hele
D. Rees

M. Rishbeth
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Measurement of Upper Atmospheric Wind
by Sodium Cloud Drifts.
Rep. Ionos. Space Res. 20, 214, 1966.

Upper Atmospheric Winds Deduced from
Vapour Trail Drifts.
Z. Geophys. 32, 394, 1966.

Ionospheric Winds Measured by Gun Launched
Projectiles.
J. Geophys. Res. 71, 4535, 1966.

General Properties of Ionospheric Winds.
Proc. 3rd National Conference on Aero-
space Met., American Met. Soc., 488, 1968.

Low-latitude Easterly Winds at 95 km
Altitude Revealed by Sounding Rockets and
Gun-probes.

J. Briit. Interplan. Soc. 22, 75, 1969.

Seasonal Variation of Ionospheric Winds
Over Barbados, West Indies.
J. Geophys. Res. 74, 339, 1969.

Wind Shear Thcory and the Formation of
the Sporadic E Layer at Mid-Latitudes.
Physical Processes in the Upper Atmos-
phere of the Earth, Ed. L.A. Katasev,
Moscow, 16, 26, 1970.

Measurement of Upper Atmospheric Winds
at 160 and 275 km.
J. Geophys. Res. 76, 3162, 1971.

Rocket Observations of Middle Latitude
Sporadic E, Magnetic Fields, Winds and
Ionization.

Planet. Space Sci. 19, 1310, 1971.

Decrease in Upper Atmosphere Rotation
Rate at Heights Above 350 km.
Nature 233, 325, 1971.

Ionospheric Winds in the Auroral Zone.
J. Brit. Interplan. Soc. 24(4), 233,
1971.

Rotation of the Variation of Upper
Atmosphere.
Nature 229, 333, 1971.
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W. Stoffregen

D.M. Weinstein
J. Keeney

J.D. Whitehead

P. Amayenc
G. Vasseur

L.A. Andreeva
L.A. Katasyev
D.B. Uvarov
L.A. Andreeva
L.A. Katasyev
D.B. Uvarov

; V.P. Nesterov

i Y.K. Chasovitin

b

B C.G. Justus

A. Woodrum
D.G. King-Hele

‘ K.H. Lloyd

! C.H. Low

| D. Rees
B.J. McAvaney
R.G. Roper

D. Rees

D. Rees

{ M.P. Neal

,‘ C.H. Low

| A.D. Hind

K. Burrows
R.S. Fitchew

H. Rishbeth

44

-6 -

The Anomaly of the Neutral Wind at a
Height of == 200 km at High Latitudes.
In "Magnetospheric - Ionosphere Inter-
actions', Proc. Advanced Study Inst.,
Dalseter, Norway, Oslo Univ. Forlaget,
1972.

Super Rotation of Upper Atmosphere.
Nature 231, 109, 1971,

Difficulty Associated with Wind-shear
Theory of Sporadic E.
J. Geophys. Res. 76, 3127, 1971.

Neutral Winds Deduced from Incoherent
Scatter Observations and their
Theoretical Interpretation.

J. Atmos. Terr. Phys. 34, 351, 1972.

Winds Over Heiss Island from Luminous
Cloud Observations.
Phil. Trans. Roy. Soc. A271, 559, 1972.

Wind Profiles from Luminous Cloud
Observations and the Theory of Es
Formation Based on Wind Shear.

Phil. Trans. Roy. Soc. A271, 623, 1972,

Atmospheric Pressure, Density, Temperature
and Wind Variations Between 50 and 200 km.
NASA Contractors Report No. 2062, 1972,

Upper Atmosphere Zonal Winds.
Nature 237, 451, 1972.

Thermospheric Observations Combining
Chemical Seeding and Ground Based
Techniques. I Wind, Turbulence and the
Parameters of the Neutral Atmosphere.
Planet. Space Sci. 20, 761, 1972.

Winds and Temperature in the Auroral Zone
and Their Relations to Geomagnetic
Activity.

Phil. Trans. Roy. Soc. A271, 563, 1972.

Neutral Wind Measurement During Daytime
in the Thermosphere.
Nature 240, 32, 1972,

Thermospheric Winds and the F Region:
A Review.
J. Atmos. Terr. Phys. 34, 1, 1972.

L
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J.F. Bedinger

S.P. Zimmerman
N.W. Rosenberg
L.B. Smith

L.A. Andreeva et al.

J.D. Burge
D. Eccles
J.W. King
R. Ruster

. Gregory
. Manson
. Stephenson
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D. Rees

D. Rees

T. Aggson

K. Burrows

G. Haerendel
J.W.G. Wilson

H. Teitelbaum
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Thermospheric motions measured by chemical
releases,

Space Research XII, Akademie-Veriag, Berlin,

Ed. S.A. Bowhill, L.D. Jaffe, M, Rycroft,
1972.

Wind energy deposition in the upper
atmosphere.

Space Research XII, Akademie-Verlag,
Berlin, Ed. S.A. Bowhill, L.D., Jaffe,
M. Rycroft, 624, 1972.

Rotation of Wind Direction with Altitude
as Obtained from Vapour Trail Observations.
J. Geophys. Res. 77, 2927, 1972.

Results of Simultaneous Wind Measurements
in the Stratosphere, Mesosphere and Low
Thermosphere.

Space Res. XIII, Akademie-Verlag, Berlin,
Ed. M. Rycroft and S. Runcorn, 191, 1¢73.

The Effects of Thermospheric Winds on the
Ionosphere at Low and Middle Latitudes
During Magnetic Disturbances.

J. Atmeos. Terr. Phys. 35, 617, 1973.

High Altitude Winds at Saskatoon,
Canada.

Report No. 3 Atmospheric Dynamics Group,
University of Saskatchewan, 1973.

Neutral Winds Above 200 km at High
Latitudes.
J. Geophys. Res. 78, 6643, 1973.

Neutral Wind Structure in the Thermos-
phere During Quiet and Disturbed
Geomagnetic Periods.

Physics and Chemistry of Upper Atmos-
pheres, Ed. B.M. McCormac, D. Reidel
Pub. Co. Dordrecht-Holland, 1973.

Diurnal and Seasonal Variations of
Neutral Winds and Electric Fields Above
90 km in the Vicinity of the Auroral
Electrojet.

Space Research XIIT, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,
511, 1973,

La Polarisation Des Marees Et Des Ondes
De Gravite.

Snace Research XIII, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,
2ld s 1973
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.M. Uvarova

Farmer

.V. Groves

.D. Hind
.H. Lloyd

Pfister

Rieger

Rothwell
Mountford
Martelli

Tsutsumi
Suzuki
Takeya
Nakamura

.W. Wright

Bhavsar
. Narayanan
Desai

Measurement of Neutral Winds at 360 km
from a Chemical Release Experiment,
Conducted at Sonmiani,

Space Research XIV, Akademie-Verlag,
Berlin, Ed. M. Rvcroft and R.D. Reasen-
berg, 119, 1974.

Wind Profiles Over Heiss Island.

Space Research XIV, Akademie-Verlag,
Berlin, Ed. M. Rycroft and R.D. Reasen-
berg, 117, 1974.

Aladdin on the Launch Pad.
New Scientist 62, 672, 1974,

An Analysis of Grenade Experiment Winds
and Temperature at Natal (6°S).
J. Brit. Interplan. Soc. 27, 499, 1974.

A Determination of the Daytime Thermos-
pheric Wind Profile by Observing a
Lithium Trail with a Field-of-view
Scanner.

Aust. J. Phys., 27, 401, 1974.

Drift Measurement with Spectral Analysis
During Periods of Chemical Releases into
the Tonosphere.

Methods of measurements and results of
lower ionosphere structure, Akademie-
Verlag, Berlin, Ed. K. Rawer, 401, 1974,

Neutral Air Motions Deduced from Barium
Releases Experiments - I Vertical Winds.
J. Atmos. Terr. Phys. 36, 1377, 1974.

Neutral Wind Modifications Above 150 km
Altitude Associated with the Polar Sub-
storm.

J. Atmos. Terr. Phys. 36, 1915, 1974.

Radio Radar and Optical Observations of
Cesium Releases in the Upper Atmosphere.
J. Atmos. Terr. Phys. 36, 1911, 1974,

Kinesonde Studies of Cesium Ton Clouds
in the E Region.

Methods of measurements and results of
lower ionosphere structure, Akademie-
Verlag, Berlin, Ed. K. Rawer, 419, 1974,

Winds in the Lower Thermosphere as
Measured by Vapour Cloud Releases.
Indian Space Res. Organisation Sci.
Report No. ISRO-HQ-SR-0257, 1975.
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Numerical Modelling of a Metallic Ion
Sporadic E Layer.
Radio Science 10, 371, 1975.

Height Variation and Wind Speed and Wind
Distribution Statistics.
Geophys. Res. Letters 3, 261, 1976,

Thermospheric Wind Measurements in the
Polar Region.
J. Atmos. Terr. Phys., submitted 1976.

The Role of Neutral Winds and Ionospheric
Electric Field in Forming Stable Sporadic
E Layers.

Planet. Space Sci. 24, 475, 1976.

Comparative Wind Measurements in the

Lower Thermosphere Using Rocket Trail
and Meteor Radar Techniques.

J. Atmos. Terr. Phys. 38, 365, 1976.

Rocket Experiments for Studies of
D-region Ion Concentration, and Emission
from Chemicals Released in Twilight and
Aurora.

Uppsala Ionosfarobservatorium Report 15,
1966.

The Releasc of Iron Carbonyl into the
Upper Atmosphere.
J. Geophys. Res. 77, 1677, 1972.

Atomic Oxygen Profiles in the Lower
Thermosphere.

Space Research XIII, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,
249, 1973.

The Aladdin Experiment - Part II,
Composition.

Space Research XIII, Akademie-Verlag,
Berlin, Ed. M. Rycroft and S. Runcorn,
441, 1973.

The Atomic Nitrogen Amount in the Upper
Atmosphere According to Measurement of

the Ethylene Luminous Cloud Brightness.
J. Atmos. Terr. Phys. 36, 1785, 1974.
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A. Nitric Oxide Release in the lHigh
Latitude Tonosphere.
J. Atmos. Terr. Phys. 37, 797, 1975.

The Ionisation Rate of a Chemical Cloud
in the Upper Atmosphere.
Bulletin of ISAS 11, 585, 1975.

Vertical Distribution of Atomic Lithium
in the Upper Atmosphere, following a
Rocket Release.

Ann, de. Geophys. 32, 13, 1976.

Measure de la concentration d'oxygéne
atomique dans le thermosphere au moyen de
l4chers de gaz.

In the Proceedings of International
Colloquium "Technologie de experiences
spatieles', Paris. 1976.

Zur Untersuchung de interplanetaren
Mediums mit Hilfe kunstliche eingebrachter
Ionenwolken.

Zeit. fur Astrophysik 53, 226, 1961.

Motions of an Electron Cloud Released from
a Gun Launched Projectile.
J. Geophys. Res. 73, 3511, 1967.

Use of Carbon Tetrachloride to Create an
Artificial Cloud in the Upper Atmosphere.
In: Physical Processes in the Upper Atmos-
phere of the Earth (Fizicheskie Protessy
V Verkhner Atmosfere Zemli).
Gidrometeoizdat Institut Ekspermimental
'noi Meteorologii, Ed. L.A. Katasev,
Moscow, 16, 74, 1970.

Wind Shear Theory and the Formation of
the Sporadic E Layer at Mid Latitudes.
In: Physical Processes in the Upper
Atmosphere of the Earth (Fizicheski
Protesessy V Verkhner Amosfere Zemli).
Gidrometeoizdat Institut Eksperimental
'noi Meteorologii, Ed. L.%. Katasev,
Moscow, 16, 26, 1970.

The Diffusion of Meteor Trains.
Planet. Space Sci. 121 1153, 1970.
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