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I. INTRODUCTION

In August 1979, we anticipated that NASW-3087 would ceme to an end,
and we submitted a report (No. 31219-6013-RU-00) entitled "Final Report”.
it turned out that NASW-3087 was extended to September 30, 1982, and the

present "Final Report" covers the period October 1979 through September 1982.

This second contractual period was an extremely busy and productive
one. The TRW investigators (Scarf, Greenstadt, Fredricks, Taylor) published
a very large number of space science research papers, and in almost all cases
these papers involved correlative multi-spacecraft studies that were supported
in part by NASW-3087. Thus, the main part ¢f our Final Report consists of

a tabulation of these research papers (Section II).

We also include as Section III copies of our regular Quarterly Progress

Reports for the second contractual period.



II. SPACE SCIENCE RESEARCH PAPERS

Scientific Papers Published
Scientific Papers In-Press

Abstracts of Oral Presentations



ORIGINAL PAGE I
OF POOR QUALITY

SCIENTIFIC PAPERS PUBLISHED
(October 1979 through September 1982)

F. L. SCARF

Electrostatic Waves in the Jovian Magnetosphere (W.S. Kurth, D.D. Barbosa, and
D.A. Gurnett, 1st, 2nd, & 3rd authors), Geophys. Res. Lett., 7, 61, 1980.

Spatial and Temporal Studies of Jovian Kilometric Radiation (W.S. Kurth and
D.A. Gurnett, 1st and 2nd authors), Geophys. Res. iett., 7, 61, 1980.

The Structure of the Jovian Magnetotail from Plasma Wave Observations (D.A. Gurnett
and W.S. ¥urth, Ist and 2nd authors), Geophys. Res. Lett., 7, 53, 1980.

Correlated Whistler and Electron Plasma Oscillation Bursts Detected on ISEE-3
(C.F. Kennel, F.V. Coroniti., R.W. Fredricks, D.A. Gurnett, and E.J. Smith,
1st, 3rd, 4th, 5th, & 6th authors), Geophys. Res. Lett., 7, 129, 1980.

Pioneer-Venus Plasma Wave Observations: The Solar Wind-Venus Interaction
(W.W.L. Taylor, C.T. Russeli, and R.C. Elphic, 2nd, 3rd, & 4th authors),
J. Geophys. Res., 85, 7539, 1980.

Lightning on Venus: Ovbiter Detection of Whistler Signils (W.W.L. Taylor,
C.T. Russell, and L.H. Brace, 2nd, 3rd, & 4th authors), J. Geophys. Res., 85,
8158, 1980.

The Solar Wind Interaction with Venus: Pijoneer Venus Observations of Bow Shock
Location and Structure (J.A. Slavin, R.C. Elphic, C.T. Russell, J.H. Wolfe,
J.D. Mijhalov, D.S. Intriligator, L.H. Brace, H.A. Taylor, Jr., and
R.E. Daniell, Jr., 1st, 2nd, 3rd, 5th, 6th, 7th, &th, 9th, & 10th authors),
J. Geophys. Res., 85, 7625, 13980.

Parametric Interaction and Spatial Collapse of Beam-Driven Langmuir Waves in
the Solar Wind (D.A. Gurnett, J.E. Maggs, D.L. Gallagher, and W.S. Kurth,
ist, 2nd, 3rd, & 4th authors), J. Geophys. Res., 86, 8833, 1981.

Dynamic Variations Observed in Thermal and Superthermal Ion Distributions in
the Dayside Ionosphere of Venus (H.A. Tayior, Jr., R. E. Daniell, R. E. Hartle,
H.C. Brinton, and S.J. Bauer, 1st, 2nd, 3rd, 4th, and 5th authors), Advances
in Space Research, Vol. 1, p. 247 (Great Britain), 1981.

Measurements of Plasma Wave Spectra in Jupiter's Magnetosphere (D.A. Gurnett
and W.S. Kurth, 2nd & 3rd authors), J. Geophys. Res., 86, 8181, 1981.

Determination of Jupiter's Electron Density Profile from Plasma Wave Observations
(D.A. Gurnett, W.S. Kurth, R.R. Shaw, and R.L. Poynter, 1st, 3rd, 4th, &
5th authors), J. Geophys. Res., 86, 8199, 1981.
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Broadband Electrostatic Noise and Field-Algined Currents in Jupiter's Middle
Magnetosphere (D.D. Barbosa, W.S. Kurth, D.A. Gurnett, and N.F. Ness, 1st,
3rd, 4th, and 5th authors), J. Geophys. Res., 86, 8357, 1981.

Voyager Observations of Jupiter's Distant Magnetotail (W.S. Kurth, D.A. Gurnett,
R.L. Poynter, J.D. Suilivan, and H.S. Bridge, 1st, 2nd, 4th, 5th & 6th
authors), ¢ Geophys. Res., 86, 8402, 1981.

Non-Local Plasma Turbulence Associated with Interplanetary Shocks (C.F. Kennel,
F.V. Coroniti, E.J. Smith, and D.A. Gurrett, 1lst, 3rd, 4th, & 5th authors),
J. Geophys. Res., 87, 17, 1982.

Plasma Waves Near Saturn: Initial Results from Voyager 1 (D.A. Gurnett and
W.S. Kurth, 1st & 2nd authors), Science, 212, 235, 1981.

An Upper Bound to the Lightning Flash Rate in Jupiter's Atmosphere (D.A. Gurnett,
W.S. Kurth, R.R. Anderson, and R.R. Shaw, 2nd, 3rd, 4th, & 5th authors),
Science, 213, 684, 1981.

Energetic Electrons and Plasma Waves Associated with a Solar Type III Radio
Burst (R.P. Lin, D.W. Potter, and D.A. Gurnett, lst, 2nd, & 3rd authors),
Astrophysical Journal, 251, 336, 1931.

Jupiter and Io: A Binary Magnetosphere (F.V. Coroniti, C.F. Kennel, and
D.A. Gurnett, 2nd, 3rd, & 4th authors), Vistas in Astronomy, 25, 263, 1982.

The Distant Bow Shock and Magnetotail of Venus: Magnetic Field and Piasma
Wave Observations (C.T. Russell, J.G. Luhmann, and R.C. Elphic, 1lst, 2nd,
& 3rd authors), Geophys. Res. lett., 8, 843, 1381.

Plasma Wave Turbulence at Planetary Bow Shocks: Saturn, Jupiter, Earth, and
Venus (D.A. Gurnett and W.S. Kurth, 2nd & 3rd authors), Nature, 292, 747, 1981.

Narrowband Electromagnetic Emissions from Saturn's Magnetosphere (D.A. Gurnett
and W.S. Kurth, 1st & 2nd authors), Nature, 292, 733, 1981.

The Control of Saturn's Kilometric Radio Emission by Dione (W.S. Kurth and
D.A. Gurnett, 1st & 2nd authors), Nature, 292, 742, 1981.

Detection of Jupiter Tail Phenomena Upstream from Saturn (W.S. Kurth, D.A. Gurnett,

H.S. Bridge, and J.D. Sullivan, 2nd, 3rd, 4th, & 5th authors), Nature, 292,
585, 1981.

The Venus Ionopause Current Sheet: Thickness, Length Scale and Controlling
Factors {R.C. Elphic, C.T. Russell, J.G. Luhmann, and L.H. Brace, 1st, 2nd,
3rd, & 5th authors), J. Geophys. Res., 86, 11,430, 1981.

The Structure of Titan's Wake from Plasma Wave Observations (D.A. Gurnett and
W.S. Kurth, 1st & 3rd authors), J. Geophys. Res., 87, 1395, 1982.

Voyager-2 Plasma Wave Observations at Saturn (D.A. Gurnett, W.S. Kurth, and
R.L. Poynter, 2nd, 3rd, & 4th authors), Science, 215, 587, 1982.

Magnetic Field and Plasma Wave Observations in a Plasma Cloud at Venus
(C.T. Russell, J.G. Luhmann, R.C. Elphic, and L.H. Brace, 1st, 2nd, 3rd,
& 5th authors), Geophys. Res. Lett., 9, 45, 1982.
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Whistler Mode Turbulence in the Disturbed Solar Wind (F.V. Coroniti, C.F. Kennel,
and E.J. Smith, 1st, 2nd, & 4th authors), J. Geophys. Res., 87, 6029, 1982.

E. W. GREENSTADT

Solar Wind Control of Daytime, Midperiod, Geomagnetic Pulsations (R.L. McPherron
and K. Takahashi, 2nd & 3rd authors), J. Geomag. & Geoelect., 32, SII 89, 1980.

Whistler Mode Wave Propagation in the Solar Wind Near the Bow Shock (R.W. Fredricks,
C.T. Russell, F.L. Scarf, R.R. Anderson, and D.A. Gurnett, 2nd, 3rd, 4th, 5th,
& 6th authors), J. Geophys. Res., 86, 4511, 1981.

Upstream Hydromagnetic Waves and Their Association with Backstreaming Ion
Populations: ISEE 1 and 2 Observations (M. Hoppe, C.T. Russell, L.A. Frank,
and T.E. Eastman, 1lst, 2nd, 3rd, & 4th authors), J. Geophys. Res., 86, 4471,
1981.

ISEE -1 and -2 Observations of Interplanetary Shocks (C.T. Russell, 1st author),
in Solar Wind Four, ed. H. Rosenbauer, pp 191-198 (MPI fiir Astronomy, Lindau),
1981.

Upstroam Particle Spatial Gradients and Plasma Waves (G.K. Parks, C.S. Wu,
C.S. Lin, A. St-Marc, R.P. Lin, K.A. Anderson, C. Gurgiolo, B. Mauk, H. Reme,
R. Anderson, and T. Eastman, 1st, 3rd, 4th, 5th, 6th, 7th, 8th, 9th, 10th,
11th, & 12th authors), J. Geophys. Res., 86, 4343, 1981,

Plasma Wave Lerels and IMF Orientations Preceding Observations of Interplanetary
Shocks by ISEE-3 (F.L. Scarf, C.F. Kennel, E.J. Smith, and R.W. Fredricks,
2nd, 3rd, 4th, & 5th authors), Geophys. Res. Lett., 9, 668, 1982.

Large-Amplitude Magnetic Variations in Quasi-Parallel Shocks: Correlation
Lengths Measured by ISEE 1 and 2 (M.M. Hoppe and C.T. Russell, 2nd & 3rd
authors), Geophys. Res. Lett., 9, 781, 1982.

R. W. FREDRICKS

Correlated Whistler and Electron Plasma Oscillation Bursts Detected on ISEE-3
(C.F. Kennel, F.L. Scarf, F.V. Coroniti, D.A. Gurnett, and E.J. Smith, Ist,
2nd, 3rd, 5th, & 6th authors), Geophys. Res. Lett., 7, 129, 1980.

Waves in Space Plasmas Program (W.W.L. Taylor, 2nd author), in Effect of the
Ionosphere on Radiowave Systems, Ed. by J. Goodman, F. Clarke, and J. Aarons,
p. 638-5644 (U.S. Gov't Printing Off., Wash., D.C.), 1981.

Subsatellite Studies of Wave, Plasma and Chemical Injections from Spacelab
(D.S. Shawhan and J.L. Burch, 1st & 2nd authors), AIAA Rep. 82-0085, 1982.

-
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W. W. L. TAYLOR

Rocket Observations at the Northerrn Edge of the Eastward Electrojet (L.J. Cahili,
Jr., and R.L. Arnoldy, 1st & 2nd authors), J. Geophys. Res., 85, 3407, 1980.
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SCIENTIFIC PAPERS IN-PRESS
{As of September 1982)

F. L. SCARF

Pioneer Venus Observations of Plasma and Field Structure in the Near Wake of
Venus (J.G. Luhmann, C.T. Russell, L.H. Brace, H.A. Taylor, W.C. Knudsen,
D.S. Colburn, and A. Rarnes, 1st, 2nd, 3rd, 4th, 5th, 7th, & 8th authors),
submitted to J. Geophys. Res., September 1981.

Observations of Energetic Ions Near the Venus Ipnopause (W.T. Kasprzak,
H.A. Taylor, L.H. Brace, and H.B. Niemann, 1lst, 2nd, 3rd, & 4th authors),
submitted to Planetary and Space Science, January 1982.

Disappearing Ionospheres on the Nightside of Venus (T.E. Cravens, L.H. Brace,
H.A. Taylor, Jdr., C.T. Russell, W.L. Knudsen, K.L. Miller, A. Barnes,
J.D. Mihalov, S.J. Quenon, and A.F. Nagy, 1lst, 2nd, 3rd, 4th, 5th, 6th,
7th, 8th, 10th, & 11th authors), submitted to Venus (Univ. of Arizona Press),
1981.

PVO Observations of the Entry of the Shocked Solar Wind into the Venus Wake
(H. Pérez-de-Tejada and D.S. Intriligator, 1lst & 2nd authors), submitted
to Geophys. Res. Lett., February 1982.

Detection of Non-Thermal Continuum Radiation in Saturn's Magnetosphere (W.S. Kurth,
J.D. Sullivan, and D.A. Gurnett, 1st, 3rd, & 4th authors), submitted to
Geophys. Res. Lett., March 1982,

Piasma Turbulence in the Downstream Ionosheath of Venus (D.S. Intriligator,
1st author), submitted to Geophys. Res. Lett., March 1982.

The Electricai Activity of the Atmosphere of Venus (L.V. Ksanfomality and
W.W.L. Taylor, 1st & 3rd authors), submitted to Venus (Univ. of Arizona Press),
April 1982.

Lightning Activity on Jupiter (W.J. Borucki, A. Bar-Nun, A.F. Cook, II, and
G.E. Hunt, 1st, 2nd, 4th, & 5th authors), submitted to Icarus, May 1982.

Sounds from Space, submitted to The Planetary Report, June 1982.

Observations of Jupiter's Distant Magnetotail and Wake (W.S. Kurth, J.D. Sullivan,
D.A. Gurnett, H.S. Bridge, and E.C. Sittler, 1st, 2ni, 3rd, 5th, & 6th authors),
submitted to J. Geophys. Res., March 1982.

Micron-Size Particles Detected Near Saturn by the Voyager Plasma Wave Instrument
(D.A. Gurnett, E. Grun, D. Gallagher, and W.S. Kurth, ist, 2nd, 3rd, & 4th
authors), submitted to Icarus, June 1982.



A Search for Saturn Electrostatic Discharges in the Voyager Plasma Wave Data
(W.S. Kurth and D.A. Gurnett, 1st & 2nd authors), submitted to Icarus,
July 1982.

Narrowband Electromagnetic Emissions from Jupiter's Magnetosphere (D.A. Gurnett
and W.S. Kurth, 1st & 2nd authors), submitted to Nature, September 1982.

E. W. GREENSTADT

Computer Constructed Imagery of Distani Plasma Interactions Boundaries
(H.D. Schurr and R.K. Tsugawa, 2nd & 3rd authors), submitted to COSPAR
for publication in meeting proceedings, May 1982.

Magnetospheric Boundaries (C.T. Russell, 1st author), submitted to Reviews
of Geophysics and Space Physics, August 1982.

W W. L. TAYLOR

The Electrical Activity of the Atmosphere of Venus (L.V. Ksanfomality and
F.L. Scarf, 1st & 2nd authors), submitted to Venus (Univ. of Arizona Press),
April 1982.



ABSTRACTS .OF ORAL PRESENTATIONS
(October 1979 through September 1982)

F. L. SCARF

Observations of Whistlers from Jupiter by Yoyager 1 (B.D. Strayer, D.A. Gurnett,
wésé Kurth, and R.R. Anderson, 1st, 2nd, 3rd, & 4th authors), EOS, 60, 918,
1979. ——

Spatial and Temporal Studies of Jovian Kilometric Radiation (W.S. Kurth and
D.A. Gurnett, 1st & 2nd authors), EOS, 60, 918, 1979.

Correlated Whistler and Plasma Wave Bursts Detected on IScE-3 (C.F. Kennel,
F.V. Coroniti, R.W. Fredricks, D.A. Gurnett, and E.J. Smith, 1lst, 2nd, 4th,
5th & 6th authors), EOS, 60, 932, 1979.

Lightning on Venus: Orbiter Detection of Whistler Signals (W.W.L. Taylor, 2nd
authors), Bull. of the Amer. Astron. Soc., 11, 544, 1979.

Voyager Observations of Electrostatic Waves at Jupiter (W.S. Kurth, D.D. Barbosa,
and D.A. Gurnett, 1st, 2nd, & 3rd authors), EOS, 60, 918, 1979.

Plasma Waves Near Jupiter: Observations from Voyager 1 and 2 (D.A. Gurnett
and W.S. Kurth, 1st and 3rd authors), Waves and Instabjlities in Space Plasma
Abstracts, 709, 4, 1979.

Detection of Jovian Whistler Mode Chorus Implications for the Io Torus Aurora
(F.v. Coroniti, C.F. Kennel, W.S. Kurth, and D.A. Gurnett, 1lst, 3rd, 4th,
and 5th authors), Geophys. Res. Lett., 7, 45, 1980.

The Structure of the Jovian Magnetotail from Plasma Wave Observations (D.A. Gurnett
and W.S. Kurth, 1st & 2nd authors), Geophys. Res. Lett., 7, 53, 1980.

Elzctrostatic Waves in the Jovian Magnetosphere (W.S. Kurth, D.D. Barbosa, and
D.A. Gurnett, ist, 2nd, & 3rd authors), Geophys. Res. Lett., 7, 57, 1980.

Plasma Turbulence Variations and Acceleration Prncesses Within the Venus lonosheath
(W.W.L. Taylor, C.T. Russell, L.H. Brace, H.A. Taylor, and W. Knudsen, 2nd,
3rd, 4th, 5th & 6th authors), E0S, 61, 1019, 1980.

An ISEE 1,2 Statistical Survey of the Properties of Magnetopause Plasma Waves
(R.T. Okida, B.T. Tsurutani, E.J. Smith, R.M. Thorne, R.R. Anderson, and
D.A. Gurnett, 1st, 2nd, 3rd, 4th, 5th, & 6th authors), EOS, 61, 1070, 1980.

Plasma Wave Investigation (D.A. Gurnéttvand W.S. Kurth, 2nd & 3rd authors),
EOS, 61, 3935, 1980.
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Broadband Electrostatic Noise in the Jovian Mid-Magnetosphere: Plasma Wave
Evidence for Field-Aligned Currents (D.D. Barbosa, W.S. Kurth, and D.A. Gurnett),
1st, 3rd, & 4th authors), EO0S, 61, 1090, 1980.

Voyager Observations of Jupiter's Distant Magnetotail (W.S. Kurth, D.A. Gurpeit,
R.L. Poynter, J.D. Sullivan, and H.S. Bridge, 1st, 2nd, 4th, 5th, & 6th
authors), EOS, 61, 1090, 1980. '

Energetic Electrons and Plasma Waves Associated with a Solar Type III Radio
Brust (R.P. Lin, D.W. Potter, and D.A. Gurnett, 1st, 2nd, & 3rd authors),
EOS, 61, 1095, 1980.

Sources of Turbulence 2t the Ionopause of Venus (R.E. Daniell and H.A. Taylor,
1st and 2nd authors), EOS, 61, 1018, 1980.

Titan as a Radio Source (W.S. Kurth and D.A. Gurnett, 1lst and 2nd authors),
EOS, 62, 273, 1981.

On the Shape of the Electron Velocity Distribution Function at and Behind the
Terrestrial vs Giant Planet Bow Shocks (J.D. Scudder, E.C. Sittler, Jr., and
A.J. Klimas, 1st, 2nd & 3rd authors), EOS, 62, 379, 1981.

Detached Plasma Regions Near the Venus Ionopause: Correlated Magnetic Field,
Plasma and Plasma Wave Observations (C.T. Russell, J.G. Luhmann, R.C. Elphic,
and L. Brace, 1st, 2nd, 3rd, & 5th authors), EOS, 62, 319, 1981.

Pi4awm: waves in Saturn's Magnetosphere, invited talk for URSI Meeting, Los Angeles,
Jure 1981.

Voyager Plasma Wave Observations Near Saturn (W.S. Kurth and D.A. Gurnett, 1st
and 2nd authors), IAGA Bulletin No. 45, 468, August 1981.

Scale Thickness of the Boundary Between the Solar Wind and a Planetary Ionosphere:
Tk2 Venus Ionopause Current Sheet (R.C. Elphic, 1st author), JAGA Bulietin No. 45,
472, August 1981.

On the Loss of Plasma from the Venus Ionosphere: The Role of the Magnetosheath
Magnetic Field in the Detachment Process (C.T. Russell, J.G. Luhmann,
R.C. Elphic, and L. Brace, 1st, 2nd, 3rd, & 5th authors), IAGA Bulletin No. 45.,
301, August 1981.

Pioneer Venus Observations of the Distant Wake and Magnetotail of Venus
(C.T. Russell, J.G. Luhmann, and R.C. Eiphic, 1st, 2nd & 3rd authors),
IAGA Bulletin No. 45, 531, August 1981.

Effects of Dayside Coupling of the Solar Wind with the lonosphere of Venus
(R.E. Daniell, H.A. Taylor, R.S. Wolff, R.E. Hartle, P.A. Cloutier, L.H. Brace,
C.T. Russell, and W.C. Knudsen, 1lst, 2nd, 3rd, 4th, 5th, 6th, 7th, & 8tk
authors), EOS, 62, 319, 1981.

Venus Lightning: A Review of Pioneer Orbiter Whistler Measurements (W.W.L. Taylor,
C.T. Russell, R.C. Elphic, and J.G. Luhmann, 2nd, 3rd, 4th, & 5th authors),
An International Conf. on the Venus Environment, 55, November 1981.




Collectud Observations of the Ionospheric Plasma and Electric and Magnetic
Fields in the Low Altitude Venus Wake (J.G. Luhmann, C.T. Russell, L.H. Brace,
H.A. TVaylor, Jr., and W.C. Knudsen, 1st, 2nd, 3rd, 4th, & 5th authors),

An International Conference on the Venus Environment, 73, November 1981.

The Interplanetary kake of Venus (A. Barnes, J.D. Mihalov, and C.T. Russell,
1st, 2nd, & 3rd authors), An International Conference on the Venus
Environment, 82, November 1981.

Maxwell Stress on the Ionopause (C.T. Russell, J.G. Luhmann, R.C. Elphic,
and L.H. Brace, 1st, 2nd, 3rd, & 4th authors), Ar International Conference
on the Venus Environment, 84, November 1981.

Plasma Distributions and Plasma Wave Observations Downstream of Venus
(D.S. Intriligator, 1st author), An International Conference on the Venus
Environment, 85, November 1981.

Plasma Waves in Saturn's Magnetosphere (D.A. Gurnett and W.S. Kurth, 2nd &
3rd authors), Bulletin of The American Physical Society, 26, 895, 1981.

Voyager-? Plasma Wave Observations at Saturn (D.A. Gurnett, W.S. Kurth, and
R.L. Poynter, 2nd, 3rd, & 4th authors), EOS, 62, 839, 1981.

Lightning Activity on Jupiter (W.J. Borucki, A. Bar-Nun, and A.F. ok, II,
1st, 2nd, & 4th authors), EQS. 62, 940, 1981.

Theoretical Interpretation of Solar Wind-Ionosphere Coupling on the Dayside
of Venus (P. Cloutier, H. Taylor, R. Daniell, T. Tascione, C. Russell,
W. Knudsen, R. Wolff, A. Barnes, «nd L. Brace, 1lst, 2nd, 3rd, 4th, 5th,
6th, 7th, 8th, and 9th authors), An International Conference on the Venus
Environment, 7%, November 1981.

Stochastic Acceleration of Ions and Electrons in the Venus Ionosheath and
Magnetotail (S.A. Curtis and L.H. Brace, 1st and 2nd authors), An International
Conference on the Venus Environment, 81, November 1981.

The Magnetosphere of Saturn, Bulletin of the American Physical Society, 27,
37, Jdanuary 1982.

Science Return from ISEE-3 at Comet Giacobini-Zinner (E.J. Smith and R.W. Farquhar,
2nd & 3rd authors), to be presented to the International Conference on
Cometary Exploration, Budapest, Hungary, November 1982.

Rapid Propagation of a Solar Flare Disturbance to Venus on October 12, 1981
(J.D. Mibalov, A. Barnes, C.T. Russell, J.G. Luhmann, and L.H. Brace, lst,
2nd, 3rd, 4th & 6th authors), EOS, 63, 425, 1982.

Plasma Distributions and Wave-Particle Interactions in Saturn's Inner
Magnetosphere (D.A. Gurnett, L.A. Frank. L.J. Lanzerotti, A. Lazarus,
and R.P. Lepping, 2nd, 3rd, 4th, 5th & 6th authors), Saturn Program and
Abstracts, 37, May 1982.

Electrostatic Waves in the Saturnian Magnetosphere (W.S. Kurth and D.A. Gurnett,
1st & 2nd authors), Saturn Program and Abstracts, 45, May 1982.
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Observations of MHD Discontinuities in the Venus Ionosphere (R.S. Wolff,
C.T. Russell, J.G. Luhmann, H.A. Taylor, Jr., L.H. Brace, W.C. Knudsen, and
fééé Miller, 1st, 2nd, 3rd, 4th, 5th, 6th, & 7th authors), EOS, 63, 368,

The Structure of Titan's Magnetospheric Interaction from Plasma kave Observations
ég'Aﬁ Gu;gg;t and W.S. Kurth, 1st & 3rd authors), Saturn Program and Abstracts,
» May .

The Magnetosphere of Saturn, presented to the 18th General Assembly of the
International Astronomical Union, Patras, Greece, August 1982.

Voyager Plasma Wave Measurements in the Distant Solar Wind (W.S. Kurth, D.A. Gurnett,
and K.L. Poynter, 2nd, 3rd, & 4th authors), to be presented to the Fall Meeting
of the American Geophysical Union, San Francisco, December 1982.

Narrowband Electromagnetic Emissions from the Jovian Magnetosphere (W.S. Kurth
and D.A. Gurneit, 1st & 2nd authors), to be presented to the Fall Meeting
of the American Geophysical Union, San Francisco, December 1982.

Detection of Lower Hybrid Emissions in the Io Plasma Torus: Bounds on Anomalous
Electron Heating Rates (D.D. Barbosa, F.V. Coroniti, and W.S. Kurth, 1st,
2nd, & 3rd authors), to be presented to the Fall Meeting of the American
Geophysical Union, San Francisco, December 1982.

E. W. GREENSTADT

Whistler Mode Waves in the Solar Wind Near the Bow Shock (R.W. Fredricks,
C.T. Russell, F.L. Scarf, R.R. Anderson, and D.A. Gurnett, 2nd, 3rd, 4th,
5th, & 6th authors), EGS, 61, 349, 1280.

Plasma Wave Noise Surroundirg Interplanetary Shocks at ISEE 3 (F.L. Scarf and
E.J. Smith, 2nd & 3rd authors), EOS, 61, 354, 1980.

Effects of Solar Wind Velocity and IMF Direction on the Characteristics of Pc 3
Pulsations at Synchronous Orbit (K. Takahashi and R.L. McPherron, 1st & 2nd
authors), EOS, 61, 347, 1980.

Rapid Foreshock Appearance Following IMF Direction Changes (C.T. Russell and
T.E. Eastman, 2nd & 3rd authors), EQS, 61, 1079, 1980.

Hydromagnetic Waves Associated with Reflected Ion Beams in the Earth's Foreshock
(M. Hoppe, C.T. Russell, L.A. Frank, and T.E. Eastman, 1st, 2nd, 3rd, & 4th
authors), EOS, 61, 1070, 1980.

A Storm-Time, Dusk Pc 5 Event Observed in the Outer Magnetosphere by ISEE 1 and 2
(R.L. McPherron, M. Hoppe, C.T. Russell, R.R. Anderson, and F.L. Scarf, 2nd,
3rd, 4th, 5th, & 6th authors), IAGA Bulletin No. 45, 430, 1981.

ISEE Observations of Foreshock Modification by Solar Wind Discontinuities
(M. Hoppe and C.T. Russell, 2nd & 3rd authors), IAGA Bulietin No. 45, 515,

1981.
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Foreshock Structure: Upstream ULF Waves and Their Association with Backstreaming
Ion Populations (M.M. Hoppe, C.T. Russell, L.A. Frank, and T.E. Eastman, 1st,
2nd, 3rd, & 4th authors), IASA Bulletin No. 45, 513, 1981.

Corvelation Lengths of ULF Magnetic Waves Observed by ISEE 1 and 2 in the Earth's
Foreshock (M. Hoppe and C.T. Russell, 2nd & 3rd authors), EOS, 62, 1004, 1981.

Advances in Shock Physics, XXIV COSPAR Abstracts, 215, 1982.

Computer Constructed Imagery of Distant Plasma Interaction Boundaries (H.D. Schurr
and R.K. Tsugawa, 2nd & 3rd authors), XXIV COSPAR Abstracts, 345, 1982.

Upstream Waves in Front of Interplanetary Shocks (C.T. Russell, M.M. Hoppe,
B.T. Tsurutani, E.J. Smith, J.T. Gosling, and S.J. Bame, 1st, 2nd, 3rd, 4th,
5th, & 6th authors), XXIV COSPAR Abstracts, 44, 1982.

A Storm-Time, Pc 5 Event Observed in the Outer Magnetosphere by ISEE 1 and 2:
Wave Properties (R.L. McPherron, M. Hoppe, R.R. Anderson, and F.L. Scarf,
2nd, 3rd, 4th, & 5th authors), for presentation to the Fall Meeting of the
American Geophysical Union, San Francisco, December 1982.

Laminar and Quasi-Laminar Bow Shocks: Upstream and Downstream Waves (M.M. Mellott
{Hoppe] and C.T. Russell, 1st & 2nd authors), for presentation to the Fall
Meeting of the American Geophysical Union, San Francisco, December 1882.

R. W. FREDRICKS

Comparison of Plasma Wave Levels and IMF Orientations Preceding Observations
of Interplanetary Shocks by ISEE-3 (E.W. Greenstadt and F.L. Scarf, Znd &
3rd authors), EOS, 62, 984, 1981.

Correlated Whistler and Plasma Wave Bursts Detected on ISEE-3 (C.F. Kennel,
F.V. Coroniti, F.L. Scarf, D.A. Gurnett, and E.J. Smith, 1st, 2nd, 3rd,
4th, and 6th authors), EOS, 60, 932, 1979.

Whistler Mode Waves in the Solar Wind Near the Bow Shock (E.W. Greenstadt,
C.T. Russell, F.L. Scarf, R.R. Anderson, and D.A. Gurnett, 2nd, 3rd, 4th,
5th, & 6th authors), EOS, 61, 349, 1980.

The Waves in Space Plasmas Program, Proc. of tne Symposium on the Effect of
the Ionosphere on Radio Wave Systems, Alexandria, Va., April 1981.

Theoretical Model for the VLF Sheath Admittance of a Monopole or Dipole Antenna
in a Plasma, URSI Trans., URSI Frogram and Abstracts, Hi-4, 24, 1981.

W. W. L. TAYLOR

Atmospheric Refraction and Lightning on Venus (F.L. Scarf, 2nd author), EOS, 61,
1017, 1980.
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NASW-3087
Quarterly Progress Report

During this quarter, there were many activities that inyolved joint

data analysis programs, mission definition, and supporting research.

In May, Dr. Scarf returned from the Soviet Union and prepared a
trip report which was circulated to numerous personnel at NASA Headquarters.
Also in May, Dr. Scarf attended the Saturn Conference at Tucson and presented
a talk entitled "Plasma Distributions and Wave-Particle Interactions in
Saturn's Inner Magnetosphere". Mr. Greenstadt attended the May COSPAR Meeting
held in Ottawa, at which he presented two talks on the subjects "Advances
in Shock Physics" and "Computer Constructed Imagery of Distant Plasma

Interaction Boundaries".

In June, Dr. Scarf attended a second meeting at NASA Headquarters
on ISEE reprogramming to the Earth's tail and to Comet Giacobini-Zinner;
he also participated in a presentation on this subject at the National Academy
of Sciences. During this month, Dr. Scarf attended the AMPTE Joint Science
Working Group meeting held in Munich; Mr. Greenstadt attended the National
Computer Graphics Association meeting in Anaheim, and he presented a talk
on Bow Shock Structure at the Workshop on Space and Astrophysical Plasmas

at the University of California, Santa Barbara.

Several papers were completed or published during the past quarter,

as follows:

Sounds from Space (F.L. Scarf), submitted to The Planetary Report,
June, 1982.

Large-Amplitude Magnetic Variations in Quasi-Parallel Shocks:
Correlation Lengths Measured by ISFE 1 and 2 (E.W. Greenstadt,
M.M. Hoppe, and C.T. Russell), Geophys. Res. lett., 9, 781,
1982.




Plasma Wave Levels and IMF Orientations Preceding Observations
of Interplanetary Shocks by ISEE-3 (E.W. Greenstadt, F.lL. Scarf,
C.F. Kennel, E.J. Smith, and R.W. Fredricks), Geophys. Res. Lett.,
9, 668, 1982.

The paper "Sourds from Space" was prepared in association with=the production

i
of a TRW record entitled “Sounds of Saturn". 15,000 copies of this record ™
have been donated to The Planetary Society, and they will be given away during

the next quarter.

.
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" Frederick L. Scarf

June 1982

NASA Headquarters Contract No. NASW-3087

*To be submitted to The Plunetary Report

Applied Yechnology Division
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TRW Space and Technology Group
One Space Park
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LARGE-AMPLITUDE MAGKETIC VARIATIONS IN QUASI-»’2RALLEL SHOCKS:
CORRELATION LEMGTHS MEASURED BY I3EE 1 4¥D 2

E. ¥. Greenstadt

Space Sciences Departzment
TR Space and Technology Group
Redondo Besch, Califoraia 90278
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N. M. Hoppe

C. T. Russell

Institute of Geophysics and Planetary Physics
University of California ot Los Angeles
Los Angeles, Californ® Q0024
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Abstract, ¥Wide separations up to more than
1 Rg between ISEE 1 and 2 during the second half
of 1978 have been used to measure the correls-
tion lenatq of magnetic pulsations in quasi-
parallel shocks. When thz two spacaoraft were
less then a few hundred km epart, =magnetic
oscilletions measured by magnetometers on both
spacecraft exhibdited virtually identical wsve-
forms, but at distances of several thousand ke,
ths two time geries of field varistion showed no
detailed similarity at all. The oorrelation
coufficients of the pulsations dropped from=
close to 1.0 for spacecraft separations of less
than 100 km to 0.2 for separstions of grester
than 800 km. A correlation length of several
hundred ka may be related to the gyrorasdius of
return protons with erergy typical of the peaks
of diffuse and beam fon distributions, —

Introduction

Simulteneocus measureaments by two or more
instruments gt differ=c=t lacstions within the
Earth's bow shock and foreshock regions ocon-
stitute the essentiagl tool for distinguishing
texporally froa spatially varying structures.
So far, snalysis ol deta fram the satellite pair
ISEE 1 and 2 has emphasized the mutual consis-
tency of their mcasureaents. Indeed, one of the
striking features of the earliest data from the
sagnetometers of ISEE 1 and 2 was the detalled
similarity, under normal oconditions, of wave-
trains at the two vehicles even in the highly-
irregular, large-seplitude perturdations of ths
Quasi-parasllel shock, of which exaeples are
shown in this report. A high 8, of course, aven
the quasi-perpendioular profile differs irom one
spacecraft to the other [Russell and Greenstadt,
1979]1. Signal correlation, bacause of its
obvious application to timing the motions of
waves and boundaries betwsen tie aateilites, has
therefores received much sttention, snd, in fsct,
one study bhas suocessfully defined propagstion
vectors end wvelocities of ULF waves i the
foreshock [Hoppe and Russell, 1980; Hoppe st
2l., 1981). The limits of oorreletion ere
egually of interest, however, ’

In contrest to most of the early dasta froe

Copyright 1982 by the American Geophyaical Union.
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0094-8276/82/002L-029563.00

781

‘lerge-amplitude

the ISEY project, which were obtained when the
sateliites were close together (1.s., within a
feu hundred ke of each other), tha datz from the
gecond half of 1978 offer the first opportunity
to examine directly the extent of sigznal corre-
letion, hence espatial veriation, in the locsal
plesma environment when the two zpacecraft
passad through bow shock distances &t varying
separsticons up to several thousand km. This
report presonts the first documsented change of
correlation with distence for @ magnetic con-
stisuent of the shoSk siructure and discusses a
possible relationship of correlation length to
ion gyroradius., Qur examples are sll quasi-
parsllel, dy which we mzan the angle between the
interplanetary sagnetic field and the local
podel shook normsl was leas than about 50°* and.
field oscillations were
recorded.

Variable Correlation

Flgure 1 offers & visual displsy of the
varistions in wave correlation observable in the
running 12-second avarsges (plotted every four
seconds) betwoen ISEE 1 and ISEE 2. In 1(a),
the t.» traces of »agnetio-fisld magnitude
exhibit almost i{dentical waveforas. Horgover,
the siailarities of changing field pattern
occurred in both the ULF foreshock waves (e.g.,
around 00?5 and 0030) and in the larger-
amplitude waves and pulses defining the outer
edges of the quasi-parallel shock structure, as
seen between 0020 and 0024. The fideiity of
wave duplication at the two spacecraft perisists
#t higher resolution, illustrated in Figure 2,
vhere we see unsverzged dats with amaples recore
ded every 0.25 second. A segmant of the date
froa Figure 1(s) {e shoun in Figurs 2(a). While
not identical in avery detail, or exsctiy alike
in asplitude, the two wavelforms shared esssnti-~
ally the gane pattern for periods of & few
seconds or longer, and ths occurrancs of higher~
frequency bursts was slwost aimultznecus st both
satellites in the f{llustrated exomples. Figure
2(b) is en overlgy of ISEE 1 and ISEE 2 dota for
& section of 2{e), showing olearly the oluse
similerity of the two aignals, aldeit with
slightly verishle delay from one azteliite to
the othor.

feturning to Figure 1, we mote that in 1(b)
the sisilerity of the two field plots is conside
erably less pronounced than $n 1{(s). Indeed,

-
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PLASMA WAVE LEVELS AMD IWF CRIENTATIONS
PRECEDING OBSERVATIONS OF INTERPLANETARY SHOCKS BY ISEE-3
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E. J. Smith’, and R. W, Fredrioks'

Japplied Technology Division, TRW Defens: . Seace Systems Group,

Redondo Beech, Cslifornis 90278

2Depe- tment of Physics and Institute of Geophysics and Plsnetery Physics,
Unaversity of California, Loz Angeles, California 90024

$Jet Propulsion Laboratory, California Institute of Technology,

Pasadena, Californis 91109
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Abstrect. Some interplsneteary ashocks
detected by ISEE-3 sre preceded by many hours of
strongly- enhance: plasma wave noise @t a8 few
kHz, while others have essentislly no wave pre-
cursors above batkground. It hzs been shown
thst these extremes correspond to quasi-parallel
and quasi-parpendiculer shocls, respectively,
based on the instantaneous orientation angle g,
of the interplenetary magnetic field (IMF) to
the shock norzal st the time the shocks cross
the spacecraft. We show ihstl precursor wave
noise level is correlated with field orientation
and an extrapolated g g, throughout the preshock
observation interval for two contrasting sctive
and quiet cases, and that intermediate, varigble
noise levels correspond to intermediate, vari-
sble IMF orientstions. We infer that foreshocks
gre an intrinsic part of the structure of Quasi-
parallel interplantary shocks.

Introduction

Knowledge of the macrostructure of the
Earth's bow shock helps to organize one class of
solar wind events; namely, the enhancement -of
kilohertz-~range plssma wave electrical signals
upstrean (ahead) of quasi-psrallel, but not
qussi-perpendicular, interplanetery (IP) shocks
[Eennel et al1., 1982). We perceive these events
es interplanetsry counterparts of analogous
extended bow shock structures, and &8s a poten-
tial tool for illuminating sn unsettled question
in bow ahock phenomenology.

Figure 1 displays four of the eiamples of
Kennel et 2l1. [1982] spanning the range of pre-
shock conditions, from noise-free (25 December)
to almoat continuously nolsy (12 Hovember), with
two intermediacte cases of fluctuating noisze
levels, one occasionally above background (B
fiovezber) and one consistently above background
(27 August). The multiband signatures of these
exsuples, displayed by Kennel et al., showed
that the average electric field in the 3 kHz
channel is a representstive dizgnostic for

Copyright 1982 by the American Geophysical Union.

Paper pumber 2L0128B.
0094~8276/82/002L-01285§3.00

668

plaszma waves in the 1-10 kiiz frequency range.
The number st the upper left in each penel gives
the angle 8p, between the local shock normal and
the IMF at the time each interplanetery shock
croased the spacecraft. The normals were deter-
@ined by the combined field and plasma method of
Abraha-Schrauner and Yun [1976). The corres-
pondence of small 8pp With enhanced upstresn <E>
suggests that the presence or sbsence of plasma
w2ve noise was related to the quasi-parallel or
quasi-perpendicular siructure of the approaching
ghock, implying the existence of interplanetary
foreshocks similar to the foreshock outside the
Esrth's curved, onon-unifors bow shock ~
[{Greenstadt and Fredricks, 19791).

The distinctions ssong plasma wave sctivity
levels visible in Figure 1 depended however on
the presence or absence of noise for hours pre-
ceding shock encount2r, while the lone 6pp
calculated for each shock was based on the
instantsneous INF immedistely before shock
encounter, Since the-INF direction is variable,
it does not aecesasrily follow thset the field
line containing enhanced plasms waves, say,
three unours before encounter was tracesble to a
connection with the oncoming shock at the same
®pn. A1s0, it is always possible, umless demon-
strated to the eontrary, that plasza wave noise
at ISEE-3 was gisply a manifestation of the
Earth's foreshock resulting {rom downwind con-
nection of the IMF to %the bow shock. We
attempt, here, to 2dd confidence to the struc-
tural explanasticn by f£illing in the psttern of
preshock field behavior in several cases.

Method of Analysis

¥e have used the ISEE-3 dats =00l tapes,
together with computstional graphic techniques,
to jllustrate the approximste relationships of
spacecraft, IMF, wave moigze, IP shocks, and bow
shock. The dats pool supplies plasma wave
fields, IHF wvectors, emd soler wind velocity,
among other messursments, avergged every 128-
seconds, In a given 128-s¢cond interval, we
teke the aversge IMF @3 » single vector to
represent the field gegment By during thst
interval, but =2 wish to represent it ss 2 sa2ll
vector R4 in setric gpec: whose length is pro-
portional to §j. The wmetric vector's
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NASW-3087
Quarterly Progress Report

11 May 1982

During this quarter, there were many activities that involved joint

data analysis programs, mission definition, and supporting research.

On March 23-24, 1982, Dr. Scarf participated in a presentation at
NASA Headquarters involving the possible diversions of ISEE-3 to the Earth's

geomagnetic tail and to Comet Giacobini-Zinner.

On Apri] 18, 1982, Dr. Scarf left the United States for a two-week
visit with Soviet scientists at the Institute for Cosmic Research in Moscow.
The discussions to be held during this trip involved ISEE data, analysis of
Venus lightning and solar wind interaction measurements, and Voyager observations

at Jupiter and Seturn.

From February 8-10, 1982, Mr. Greenstadt attended the ISEE SWT Meeting
at Goddard Space Flight Center, and he was resporsible for having prepared

the Agenda for the Shock Workshop held on February 10.

During this period, two manuscripts were revised: "Plasma Wave Levels
and IMF Orientations Preceding Observa.ions of Interplanetary Shocks by ISEE-3
(Greenstadt Scarf, Kennel, Smith, and Fredricks)," which has been returned

to Geophysical Research Letters for publication; and "Large-Amplitude Magnetic

Variations in Quasi-Parallel Shocks: Correlation Lengths Measured by ISEE 1
and 2 (Greenstadt, Hoppe, and Russell)," which is being prepared for publication

in Geophysical Research Letters.




Throughout the quarter, Mr. Greenstadt prepared material for an invited

review paper to be presented at the IMS Symposium of COSPAR to be held in
May, 1982, at Ottawa. )

!
|
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Quarterly Progress Report
11 February 1982

During this quarter, Dr. Scarf attended the Space Science Advisory
Committee Meeting held at NASA Headquarters {November 16-19, 1981); the
OPEN Science Working Group Meeting held at NASA Goddard Space Flight Center
(January 13-15, 1982); and the Annual Meeting of the American Physical
Society held in San Francisco (January 25-28, 1982).

Dr. Scarf and Dr. Taylor both attended the International Conference
on the Venus Environment held in Palo Alto (November 4-6, 1981), and the
Pioneer Venus Science Steering Group Meeting held at NASA Ames Research

Center (January 24-27, 1982).

Dr. Scarf, Dr. Fredricks, and Mr. Greenstadt all attended the Winter
Meeting of the American Geophysical Union held in San Francisco (December 7-9,
1981).

A number of talks were given at the scientific meetings, and their

titles appear on the list attached.

During this period, six scientific papers were completed, and their

titles are also listed on the attachment.

Five abstracts were submitted for the upcoming COSPAR Meeting and
for the International Conference on Cometary Exploration. Details are

covered on the attachment.
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PRESENTATIONS

COMPLETED

“Jenus Lightning: A Review of Pioneer Orbiter Whistler
Measuremernts" - given by F. L. Scarf at the Venus Conference.

“Voyager-2 Plasma Wave Observations at Saturn" - given by
F. L. Scarf at the Winter AGU Meeting.

"Comparison of Plasma Wave Levels and IMF Orientations
Preceding Observations of Interplanetary Shocks by ISEE-3" -
given by E. W. Greenstadt at the Winter AGU Meeting.

“Correlation Lengths of ULF Magnetic Waves Observed by ISEE-1
and -2 in the Earth's Foreshock" - given by E. W. Greenstadt
at the Winter AGU Meeting.

“The Magnetosphere of Saturn" - given by F. L. Scarf at the
Annual Meeting of the American Physical Society.

PAPERS

1.

3.

5.

“Plasma Wave Levels and IMF Orientations Preceding Observations
of Interplanetary Shocks by ISEE-3" (E.W. Greenstadt, F.L.
Scarf, C.F. Kennel, E.J. Smith, and R.W. Fredricks), November
1981, submitted to Geophysical Research Letters.

“Large-Amplitude Magnetic Variations in Quasi-Parallel Shocks:
Correlation Lengths Measured by ISEE 1 and 2" (E.W. Greenstadt,
M.M. Hoppe, and C.T. Russell), January 1982, submitted to
Geophysical Research Letters.

“"Whistler Mode Turbulence in the Disturbed Solar Wind (F.V. Coroniti,
* C.F. Kennel, F.L. Scarf, and E.J. Smith), November 1981,
submitted to Journal of Geophysical Research.

“Disappearing Ionospheres on the Nightside of Venus" (T.E. Cravens,
L.H. Brace, H.A. Taylor, Jr., C.7. Russell, W.L. Knudsen,
K.L. Miller, A. Barnes, J.D. Mihalov, F.L. Scarf, S.J. Quenon,
and A.F. Nagy), January 1982, Proceedings of The Venus Conference.

“Observations of Energetic Ions Near the Venus Ionopause"
(W.T. Kasprzak, H.A. Taylor. L.H. Brace, H.B. Niemann, ard
F.L. Scarf), January 1982, submitted to Planetary and Space
Science.

Pioneer Venus Observations of Plasma and Field Structure in the
Near Wake of Venus" (J.G. Luhmann, C.T. Russell, L.H. Brace,
H.A. Taylor, W.C. Knudsen, D.S. Colburn, A. Barnes, and
F.L. Scarf), submitted to Journal of Geophysical Research.




ABSTRACTS SUBMITTED

1. "Pc 3 Amplitude at Onagawa: Joint Correlation with Solar Wind
Parameters Measured by ISEE and IMP" (E.W. Greenstadt,
T. Saito, and-C.T. Russell), for presentation at the 24th
Plenary Meeting of COSPAR, May 1982, Ottawa, Canada.

2. "Upstream Waves in Front of Interplanetary Shocks" (C.T. Russell,
M.M. Hoppe, B.T. Tsurutani, E.J. Smith, J.T. Gosling,
S.J. Bame, and E.W. Greenstadt), for presentation at the
24th Plenary Meeting of COSPAR, May 1982, Ottawa, Canada.

3. "Advances in Shock Physics" (E.W. Greenstadt), for presentation
at the 24th Pienary Meeting of COSPAR, May 1982, Ottawa, Canada.

4. "Computer Constructed Imagery of Distant Plasma Interaction
Boundaries" (E.W. Greenstadt, H.D. Schurr, and R.K. Tsugawa),
for presentation at the 24th Plenary Meeting of COSPAR,

May 1982, Ottawa, Canada.

5. "Science Return from ISEE-3 at Comet Giacobini-Zinner" (F.L. Scarf,
E.J. Smith, and R.W. Farquhar), for presentation at the
International Conference on Cometary Exploration, November
1982, Budapest, Hungary.
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National AEronautics & Space Administration
Headquarters, Bldg. F, Rm. 5039
Washington, D.C. 20546

Attention: Dr. Michael J. Wiskerchen, Code ST-5

Subject: Contract No. NASW-3087
Quarterly Progress Report No. 10

In accordance with Article III of the subject contract, enclosed
herewith are four (4) copies of the 10th Quarterly Progress Report

for Ongoing Data Reduction, Theoretical Studies and Supporting Research
in Magnetospher1c Physics, dated 12 NOV 1981, covering the quarter

: ATt ikt
enu‘ing 31 OCT 1981. Additional distribution is indicated below.
]
TRW INC.

DEFENSE & SPACE SYSTEMS GROUP

Y. G. Sanders

Contract Administrator
Applied Technology Division
Telephone: 213/536-3837
Mail Station: R1/2004

WGS:bc
~ Encl.
cc: NASA/S&TIF (Repro + 2)
NASA/HQ/Code KT 1)
AFPRO/TRW {w/0 encl)

NASA HQ/D. Andreotta(w/o encl)

TRW Program Manager:
F. L. Scarf
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STUDIES, AND SUPPORTING RESEARCH
IN MAGNETOSPHERIC PHYSICS

Principal Investigator: F. L. Scarf
Co-Investigator: E. W. Greenstadt

Contract NASW-3087

NASA Headquarters
Washington, D.C. 20546

12 November 1981
(Covering Quarter Ending 31 October 1981)

Applied Technology Division
TRW Defense & Space Systems Group
One Space Park
Redondo Beach, California 90278
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During this period, F. L. Scarf gave a report at the APS Plasma
Physics Division Meeting in New York, and he participated in activities
of the US/USSR Working Group on Near Earth, Space, and Planets; the
ISEE Comet Working Group; and the SSAC subcommittee on the Space Platform.
E. W. Greenstadt met with ISEE co-investigators and ground magnetic-
observatory scientists in Edinburgh and London to plan some joint

programs of sateilite and surface data anaiysis. -

A Peporf comparing "Plasma Wave Turbulence at Planetary Bow
Shocks" by Scarf, Gurnett, and Kurth was published in Nature (292,
747, 20 Aug 1981). Audio techniques were developed by Scarf for
s.mthesizing sounds of plasma waves and were applied to data from
ISEE-3, Pineer Venus, and Voyager to produce recordings of interplanetary
shocks, planetary shocks, Jovian and Saturnian magnetospheric phenomena,
and the Saturnian ring-plane cross%ng. It was shown by Greenstadt
that interplanetary shocks have plasma wave foreshocks compatible
with quasi-perpendicular/quasi-parallel distinction at Ogn = 50° in
Tocal shock geometry familiar at the earth's bow shock, and that the
sudden appearance of the earth's ULF foreshock immediately after a
tangential discontinuity in the solar wind is explained as enclosure

of the observation point in a pre-existing upstream region exposed

e Y



when the discontinuity sweeps across the bow shock. Also, Greenstadt
and co-workers discovered and measured a correlation length of about
1060 km for large-amplitude quaci-parallel bow shock pulsations. The
length seems to be related to the distributions of gyroradii of reflected

jons.
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Quarterly Progress Report

ONGOING DATA REDUCTION, THEORETICAL
STUDIES, AND SUPPORTING RESEARCH IN

MAGNETOSPHERIC PHYSICS

Principal Investigator: F. L. Scarf
Co-Investigator: E. W. Greenstadt

Contract NASW-3087

National Aeronautice & Space Administration
Washington, D.C. 20546

12 August 1981
(Covering Quarter Ending 31 July 1981)

Space Sciences Department
TRW Defense & Space Systems Group
One Space Park
Redondo Beach, California 90278
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12 August 1981

During this period, E. W. Greenstadt attended the Gﬁrdon
Research Conference on Collisionless Shocks and the IAGA General
Assembly, while F. L. Scarf participated in meetings of the NASA
Space Science Advisory Council and the ISEE Science Working Team
and Workshop on TYPE II Solar Radio Bursts and Interplanetary Shocks.

A number of new and promising multi-spacecraft investigations
were recently initiated. Scarf and his co-woriers identified inter-
planetary shocks detected on ISEE-3 and the Pioneer Venus Orbiter
(see Figure 1) and they showed that the corresponding foreshock re-
gions contained very similar ion acoustic wave turbulence. Greenstadt
started to apply his terrestrial ISEE-1,2 three-dimensional foreshock
program to -analyze interplanetary shock phenomena. Figure 2 shows
one important example in which this analysis demonstrates that the
B-Field in front of the solar wind shock never intersected the earth's
magnetosphere; thus the ISEE-3 measurements of plasma waves certainly
represented. detection of interplanetary shock precursors, rather than

observations related to the earth's foreshock.
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National AEronautics & Space Administration
Headquarters, Bldg. F, Rm. 5039
Washington, D.C. 20546

Attention: Dr. Michael J. Wiskerchen, Code ST-5

Subject: Contract No. NASW-3087
Quarterly Progress Report No. 1C

In accordance with Article III of the subject contract, enclosed
herewith are four (4) copies of the 10th Quarterly Progress Report

for Ongoing Data Reduction, Theoretical Studies and Supporting Research
in Magnetospheric Physics, dated 13 May 1981, covering the guarter
ending 30 April 1981. Additional distribution is indicated below.

TRW INC.
DEFENSE & SPACE SYSTEMS GROUP

&) ><§{S<ﬁz;’tcaé&44~<d///f;ﬁiL

W. G. Sanders

Contract Administrator
Applied Technolegy Division
Telephone: 213/536-3837
Mail Station: R1/2004

WGS: b

Encl.

cc: NASA/S&TIF (Repro + 2)
NASA/HQ/Code KT él)
AFPRO/TRW w/o0 encl)

NASA HQ/D. Andreotta(w/o encl)

TRW Program Manager:
F. L. Scarf
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STUDIES, AND SUPPORTING RESEARCH IN
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Principal Investigator: F. L. Scarf
Co-lInvestigator: E. W. Greenstadt

Contract NASW-3087

National Aeronautics & Space Administration
Washington, D.C. 20546

13 May 1981
(Covering Quarter Ending 30 April 1981)

-

Space Sciences Department
TRW Defense & Space Systems roup
One Space Parx«
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13 May 198)

Several projects are In progress at the end of this quarter:

1. We are examinlng the geometrical relationship between the.
orientations of Interpiane:ary shocks, their plasma wave forerunners,
and their pre-shock interplanetary field directions.

2. We are studying en apparent resonant geomagnetic pulsation
lﬁ the dusk sector to determine both the local conditions governing
the pulsation and the circumstances recponsible for Its cccurrence.
The study includes observations from three satellites and several
stations on the earth's surface.

3. V¥e are studying the response of the foreshock and shock
to rapid changes, particularly tangential discontinuities in the
Interplanetary magnetic field.

L., We are investigating the details of plasma and field
behavior under conditions of transition between quasi-perpendicular
and quas!-parallel! shock structure.

During the quarter, we completed several papers which have
been submitted for publication (see Appendix 1). We attended meetings
listed on Appendix 2, Preparation for the 1AGA Assembly to be held
in Edtnburgh (August 1981) and for the Gordon Conference on Collisionless

Shocks which will meet next month was made in this quarter.

AN A aa
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Completed Papers:

Waves In Space Plasmas Program (R. W. Fredricks), préﬁented at the NRL
lonosphere Conference Symposium on the Effect of the lonosphere Radic
Wave System (April 1981).

Plasma Waves in the Jovlan Magnetosphere (D. A. Gurnett and F. L. Scarf),

submitted for publication in Physics of the Jovian Magnetosphere, ed.

by A. J. Dessler.
Non-Local Plasma Turbulence Associated with !nterp]anetar? Shocks

(C. F. Kennel, F. L, Scarf, F. V. Coroniti, E. J. Smith, and D. A.

Gurnett), submitted for puplication in Journal of Geophysical Research.
Plasma Waves Near Saturn: Initial Resuits from Voyager 1 (D. A. Gurnett,
W. S. Kurth, and F. L. Scarf), submitted for publication in Science.
An Upper Bound to the Lightning Flash Rate in Jupiter's Atmosphere
(F. L. Scarf, D. A. Gurnett, W. S. Kurth, R. R. Anderscn, and R. R. Shaw),
submitted for publication in Science.
Energetic Electrons and Plasma Waves Associated with a Soiar Type 11l Radio
Burst (R. P. Lin, D. W. Potter, D. A. Gurnett, and F. L. Scarf),

submitted for publication in Astrophysical Journal.

Jupiter and lo: A Binary Magnetosphere (F. L. Scarf, F. V. Coroni i,
C. F. Kennel, and D. A, Gurnett), submitted for publication in special

Jupiter Issue of Vistas in Astronomy.

The Distant Bow Shock and Magnetotail of Venus: Magnetic Field and Plasma
¥Yave Observations (£, T. Russell, J. G. Luhmann, R. C. Elphic, and

F. L. Scarf), submitted for publication in Geophysical Research Letters.
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Plasma Wave Turbulence at Planetary Bow Shocks: Saturn, Jupliter, Earth,

and Venus (F. L. Scarf, D. A. Gurnett, and W. S. Kurth), submitted for

publication In special Saturn Iissue of ﬁature.'

Narrowband Electromagnetic Emissions from Saturn's Magnetosphere

(D. A, Gurnett, W. S, Kurth, and F. L. Scarf), submitted for

publication in special Saturn issue of Nature.
The Control of Saturn's Kilometric tadio Emission by Dione (W. S. Kurth,

D. A. Gurnett, and F. L. Scarf), submitted for publication In special

Saturn Issue of Nature,

Detection of Jupiter Tail Phenomena Upstream from Saturn (F. L. Scarf,

W. S. Kurth, D. A. Burnett, H. S, Bridge, and J. D. Sullivan),

submitted for publication in specital Saturn issue of Nature.
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Heetlngs: ; : . -

March 1-5, 1981 - Dr. Scarf a2ttended the Space Science Advlisory

Committee Meeting at NASA Headquarters, Haéh!ngton, D.C.

March 16-18, 1981 ~ Dr. Taylor participated in the Active Experiments
Working Group Meeting at the University of

Alabama, Huntsville.

April 13-14, 1981 - Dr. Scarf tock part in the Space Science Advisory
Committee’s Subcommittee on Space Piatforms Meeting
at the University of Alabama, Huntville.

April 14-17, 1981 - Dr. Taylor presented a paper at the NRL lonosphere

Conference Symposium on the Effect of the lonosphere

Radio Wave System in Washington, D.C.
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, 13 February 1981

National Aeronautics & Space Administration
Headquarters, Bldg. F, Km. 5039
Washington, D.C. 20546

Attention: Dr. Michael J. Wiskerchen, Code ST-5

Subject: Contract No. NASW-3087
Quarterly Progress Report No. 9

In accordance with Article III of the subject contract, enclosed
herewith are four (4) copies of the 9th Quarterly Progress Report

‘for Ongoing Data Reduction, Theoretical Studies and Supporting Research
in Magnetospheric Physics, dated 12 February 1981, covering the quarter
ending 31 January 1981. Additional distribution is indicated below.

Don Andrectta is requested to advise me by letter as to whether the current
addressees of this report and the copied recipients noted below will be the
same for future submittals of the subject report.

TRW INC.
DEFENSE & SPACE SYSTEMS GROUP

, /@%’/f/f‘?’fd

W. G. Sanders

Contract Administrator
Applied Technology Division
Telephone: 213/536-3837
Mail Station: R1/2004

WGS:bc

Encl.

cc: nasa/S&TIF {Repro + 2)
NASA/HQ/Code KT 1)
AFPRO/TRW . {w/o encl)

NASA/HQ/D. Andreotta (w/o encl)

TRW Program Manager:
F. L. Scarf

DEFENSE AND SPACE SYSTEMS GROUP OF TRW INC o DONE SPACE PARK. BEDONDD BEACH. CALIFORNIA SO278 = (211 535-4321
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Co-Investigator: E. W. Greenstadt

Contract NASW-3087

National Aeronautics & Space Administration
Washington, D.C. 20546

12 February 1981

(Covering Quarter Ending 31 January 1981)

Space Scliences Department
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HASW-3087
Quarterly Progress Report

12 February 1981

The funding for this extension arrived at TRW in mid-January, 1981,
and by the week ending January 23, we had set up the Project Plan and Schedule
for the proposed supporting research and technology activities.
' In the few weeks since January 23, very little has been accomplished
that merits detailed reporting. We are analyzing plasma wave and magnetometer
data from a number of operating spa;ecraft and performing multi-spacecraft

correlation studies. We are also investigating new techniques for processing

data in space and on the ground. More details will appear in the next

report.
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10 October 1980

National Aeronautics & Space Administration
Headquarters
Washington, DC 20546

Attention: D. P. Cauffman, Code ST

Subject: Contract No. NASW-3087
Quarterly Progress Report No. §

In acc~~dance with Article 111 of the subject contract, enclosed
herewicth are four (4) copies of the 8th Quarterly Progress Report
for Ongoing Data Reduction, Theoretical Studies and Supporting
Research in Magnetospheric Physics, dated 9 October 1980, covering the
period 1 July through 30 September 1980.

TRW INC.
DEFENSE & SPACE SYSTEMS GROUP

7 )y/‘éﬂuzélw/ /L

W. G. Sanders

Contracts Administrator
Applied Technology Division
Telephone: 213/536-3837
Mail Station: R1/2004

WGS:bc

cc: NASA/S&TIF (Repro + 2)
NASA/HQ/Code KT (1)
AFPRO/ TR ﬁw/o encl)
NASA/HQ/D. Martin(w/o encl)
TRW Program Managers:

“F. L. Scarf
E. H. Greenstadt

DEFENSE AND SPACE SYSTEMS GROUP OF TRW INC ® ONE SPACE PARK. REDONDO BEACH. CALIFORNIA 90278 # (213) 335-€321
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MAGNETOSPHERIC PHYSICS

Principal Investigator: F. L. Scarf
Co-linvestigator: E. W. Greenstadt

Contract NASW-3087

National Aeronautics & Space Administration
Washington, D.C. 20546

(Covering Period 1 July through 30 September 1980)

9 October 1980

Space Sciences Department
TRW Defense & Space Systems Group
One Space Park
Redondo Beach, California 90278
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During the lest quarter; Dr. Scarf participated in presentations
en ISEE, OPEN, and other sclar-terrestrial programs at NASA Headquarters.
The presentations were primarily directed toward Dr. Mutch and Or. Frosch.

During this time there was also a considerable amount of research
on the flight programs, ISEE, Pioneer Venus, and Voyager.

in addition, Dr. Scarf has been preparing to participate in the
Space Science Advisory Committee meeting in October, 1980.

Mr. Greenstadt attended a MOWG meeting at Goddard Space Flight
éenter, and he participated in the Data Systems Usets Working Group
meeting in Huntsville, Alabama. He also gave a presentation a2t the
UCLA Institute of Geophysics and Planetary Physics Workshop on Space Plasma -
Physics at Los Alamos Scientific Laboratory.

During this perlod Mr. Greenstadt continued investigation of the
earth's foreshock, including comparison of ISEE and IMP-8 ion data, and
attempted to integrate recent results from numerous investigators into

a single comprehensive phenomenology.
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(0} 8y agning oad copws of this devert; {b) By eckrowledging recept of this smendment on soch capy of the offer submitied, or (¢) 8y seporote letter o telegror

which includes @ reference 10 the solicitsion end crandment sumbers. FARURE OF YOUR ACKNOWLEDGEMENT TO 5E RECEIVED AT THE ISSUING OFFICE PRIOR TO THE MOUR ANC
DATE SPECIFIED MAY RESULY In REJECTION OF YOUR OFFER.  H, by virtue of this amendmen! you detire 10 chang: %> efter elraody swbmitted, such chonge may b« mode by velegron

ot lefter, provided such telegrom or latte: mokes ref to the sobici onad thiy dment, ond ic ived prior 4 the epening hour ond dote specified
10 ACCOUNTING AND APPROPRIATION DATA (1] required) Estimated Cost: $2,079
R&D(82) 802/30106  188-36-55-18 ($832) Cost Share  : 21
OBLIGATION: $2,079 154-10-80-26 ($1,247) Total Cost . $2. 700

i1 TS BLOCK APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS

o D This Chonge Order 13 issved pursuont to
The Changes set forfh w block 12 ore mode to the obove numbered tomtroct /order

{t) D The cbove Sered /otder 1 modified 1o reflect the ndmvn-sw-n‘chanm; {weh o3 chorges m office, approprotion dato, etc.j 1et forth i block 12

- 2304 (a) (3) .

(<} This Supplemental Agreement is entered nto pursuant fo authordy of . .72 o

% scdifies the chove numbered controc! o3 et forth in block 12
12 DESCRIPTION OF AMENDMENT/MODKICATION

This Modification amends the Statement of Work and increases the estimated
cost and cost share totals.

a. ATICLE I is amended *o add, "“The Contractor shall provide the personnel,
facilities and material to participate in discussions on ISEE 1, 2, 3,
Voyager 1, 2, the Pioneer Venus Orbiter and other NASA activities with
the Soviet Academy of Sciences, placing special emphasis on the inter-
change of Venus lightning data and discussions of the US-Soviet Working
Group on Near-Earth, the Moon and Planets. Such discussions shall be
conducted during a visit to the Soviet Academy of Sciences in the USSR
not later tharn May 15, 1982."

b. ARTICLE V is amended to increase the estimated cost of the contract to
the Government by $2,079 from $568,000 to $570,079; the cost share amou
by $21 from $5,737 to $5,758; and the total contract estimate by $2,100
from $573,737 to $575,837.

c. All other terms and conditions remain unchanged.
Encop? @3 grouded horern, afl 'ﬂm;“WhemoﬁéMumﬁ'ﬂﬂm'd w blsck §, e b fore chonged, & hongad ond in vl lerce ead offect
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! PAGE OF ]
1 SAL LS NUMBER
TRW s [ 31219 .
~ CONTRACT AUTHORIZATION . [CoNTRACT wo.
s ' NASW-3087
"\‘.ifa'a*uuuiﬁuﬂ } REVISION.
5079-73, 3372-96, 97, 3467-76, 3473-58 o . 13
[ConTRACT TITLE . —
Qngoing Data Reduction, Theoretical Studies & Supporting Research in Magnetospheric Physics
ASI5 FOR I1SSUANCE ) -TEPONSOR
Change of Administrator lonoue _S8T6 . CA_ ATD _ RTD
This sevision is issusd 1o modify only the foilowing biock numbsers of the CQNTRACT AUTHORIZATION: ‘
Effective 15 March 1982 the Lontract Administrator for this contract is
changed as follows: |
from W. G. Sanders
R1/2004
to: M. E. Moss
01/1050
x63837
0
BISTRIBUTION:
STANDARD D15~ RIBUTION LIST [Jo1 [[]02 PLUS THE POLLO¥WING
NARE BLDG./RKAIL BTA.
1 F. scare (PM) - R/MNT6
( *L. Calhoun R1/1086
| M. Chapman R1/1056 .
J. Friichtenicht R1/1096 : :
P. CGentile 01/ 1%20 . ) ({ 'xL
P. Herbert . 01/20 : ( f
} M Cun N1/73170 ¥. E. Meversl, <) {, .
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TAL ES NUMBER

| . . _TRW_
‘ CONTRACT AUTHORIZATION

' 3467-76, 3473-
" XUE BAYE 12 [ €T NO.
8 SEP 81 ]Rsvasmu NO. £ _leace L or..1_ |NASK-3087
POR ISSUARCE -

CORTRACT TITLE Ongoing Data Reduction, Theordt |
Amendment No. 7 jcal Studizs & Suppor rch’ e

This rovision is insved to modify enly the following block numbers of the CONTRACT AUTHORIZATION: spheric Physics

This authorization is being d1ssued to correct C/A Rev. #11 to show the issue date ther .o

as 8 SEP 81 and the basis for issuance as Amendment No. 7. A1l other data remains the
same as follows:

Previous This modification New Totals
Total Cost $442,424 $131,313 $573,737
Total TRW Share 4.424) 1.313) 5.737)
Total NASA 8,000 ~000 588, 000

Share Funded

Contract is now fully funded.

3
ORIGINAL PAGE 1S
OF POOR QUALITY
.
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|
|
DISTRISUTION:
STANDARD DISTRIBUTION LIST 0wl PLUS THE FOLLOWING
MAME BLDG./RAIL STA. ., 3
F. Scarf R1/1176 5 ~

ol »s SN P
L. Calhoun R1/1086 %’kf//»z@&/b !
A Friichtenicht . . : R1/1096 W. 6. Sanders T
(~ g gggg‘?g g.: ;}g:g CONTRACT ADMINISTRATOR | y
. Herbert E1/5052 '
. Edwards 01/1260 |

. Williams R1/2104 — T CONTRACTS

CONTRACTS MANAGER i ey
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ETANDARD FORM 30, JULY 1966

ALl | O
OENERAL SEAVICES ADMINISTRATION MEN ENT /MOD ON
e g o R St AP A DM OF SOIJCITATION M IFICAY! OF CONTRACT 1 1
1. AMENDMENT/MODIHCATION NO. 2. EFECIVE DATE |3 REQUISTIION/PURCHASE PTQUIST NO & PPORCT NO (U] upilnanle:
EICHT (8) ' 14 SEP W81\ p-pyoro
q—a—d . —— - e b e e e e g eem———
3. WSULD oY «obl HWC=2 ¢ ADMINISTIRID 8Y (1] rifas sem hind €1 e l
' HASA Headquarters AFPRO, TRU ——
% Contracts & Grants Divisien e Space P
~- 1 Washington, DC 20546 Redondo Beach, A 20278
Attention: D. Andreotta
7. CONTRACTON cont. | | 1 adity vobl T TTortTTT—
MAME AND ADDEESS deee AMENDWAENT OF
. [ SCHUTATION 1
[ TRW, Inc. 1
Defense Space Systems Group NAID e e e bl 3)
X (Serces, oty
cownty, siale. One Space Park MODHICATION OF
and 2IF Redondo Beach, CA Xjcommuacy orote N - RASK=3CET
I.._ I TAID . 7”_]—77 N e,
® TS RIOCK APPLIES ONLY 1O AMENDMINTS OF SOLICITATIONS T T T [
D The ebove manbsred ssixitetion 3 emended 61 8¢t furtt o+ block 1y The ot ard o0 be oo =ofied e woe g o A4 E_ . s ert@imec I :- .‘.' w one sgte. Aot
Ofgicrs e achnawladge tecoipt 81 this ameninisnt pios 10 the hice oo v 1ot o dindin the s b gl 0 e - 5 o e g el o
(0) '8y upmng ond ® copas L' thiy dment, (b) By amknnwiedy oo secenpt b g et Lo st e s e M ut et g By segciute efter oo ttegam
4 wivch includen @ refe 0 the solicital end d s aumbers FAILURT OF YOUR £Cr 1D wWIERCEMI LY ve 8F RESSIVED o 1F 1SALret. SFFCE #P GR 10 THE HOUR AND

N

DATE SPECITIED MAY RESULT IN REJECTION OF YOUR CFFIR 1t Ly shq of 11 smenar enl g dev o 27wty o0 ® 0 wir Gty © wm Bed suh car ge na o0 Sie By telig om
or lgter, provided such Wlagram or 1oRar mahes 1oterence & the . (ohon At the >0 umer! o s aecesad e ot e crernn o wod dote dem tod

'T0 ACCOUNTING AND APPROPRIATION CAia ¢1j viqunn.ds , o T —
N/A

i1, B MOCK APPS ONLY 1O WODICATIONS OF CONIRACIS DRl kY
(.)D'hucwordunmdmunm'o.__._-.- . - .
The Chongs: mf farh m blech 12 ave mode 10 the oLuve 7 e ret ant 0t 1 bt
{b) m The @bose nUMbered (HrECs foides o mydibed too 1elie - o adpar it ohur ae e 0 - e 1 e T g et e B L e b g
{c) D This Supplemsata! AQ(“M 18 antared inte purs Lt b A by of
#® mudifies the abere nuebered coniea.t oo 100 Lot Lloob 12
1712 DESCERTION OF AMENDMEN! MOIFICATION ' s e
Block 3 of Modification No. 7, Jated &=31-81, 0. corr tod ta delete, 'D=0l4
and substitute instead, "10-26170".
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CONTRACT AUTHORIZATION
3457-76, 3473-58

or 1 NASH-3087

(—-,m
.8 OCT 81 laswslon ND, 11 pace 7
[srarFoRmsuARcE - CowTRACT TITLE Ongoing Dzta Reduction, Theor|

| Modification No. 2 ical Studies & Supporting Research in Magn
] This rovisien ie issued to madify enly the bllovln. block numbers of the CONTRACT AUTHRRIZATION: spher'lc 5hys1 CS

w

This modification adds funding as follows: AN
Previous This Modification New Totals
A Y
Total Cost $442,424 $131,313 $573,737

Total TRW Share §4,424) 1,313) (5,737)
Total NASA 8,000 - ,000 568,000

Share Funded

The contract is now fully funded.

( | ORIGINAL PAGE 1S -
OF POOR QUALITY

DISTRIBUTION:
STANDARD DISTRIBUTION LIST Ot PLUS THE FOLLOWING

KAME BLDG./MAIL STA.

F. Scarf R1/1176 _ a
1 . & fon

~1. Friichtenicht V. G. Sanders

(- Chapman R1/1096 ' CONTRACT ADMINISTRATOR
[P. Gentile E1/4048
P. Herbert E1/5052
D. Edwards R1/1120
A. Williams R1/2104 T CONWTRACTS MANAGER

oy
SYSTEMS t144C REVY. 8-76 :
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i v s e Sesaie T e T e TR A M. " DIy :
o roee | AMENDMENT LICITATION/MODIFK e
OENILAL SUAVICES ADMINISTAATION OFf SO 1CATION OF CONTRACT 1 1 c\
1. AMENDMENT/MODHICATION NO. . 7 EFHCIVE DAYE 3 REQUISTHICN/PURCHASE RZQUEST 140 4 PROJECT Q. CUf applnable) ‘%i
BEVEN 1 8-31-81_ _ D-04973 . 8
« |5 BSUED 8Y oDt HWYC=2 & ADMINISTIRID AY (47 ather thaw biud 1 cor T l
) NASA Headquarters: AFPRO, TKW i
.. Contracts & Grants Division One¢ Space Park 1
Washingeon, DC 20546 Redondo Beach, CA 90278 !
Attention: D. Andreotta - ;
4 2 meus | 1 racny coni | “  sutontn or .
) r y | ] sonciration no v
1 TRW, InG. L . NG
e b
(Stvect, sity. Defense Space %ystems Group BaTED (3ee blk 9) ;
m","- ‘.‘l"f- One SPace park - mEOWICATION OF "
e Redondo Beach, CA [ comacriciore vo HASH=30
l— ' vano. 2=X =77 . tve il 1,
0 1M1S BLCCK APPLIES ONLY 10 AMINDMENTS OF SONCHATIONS TrovrTmr e rrrEm TmETT T
D The abom Licitation 13 ded o3 set forth in biock 12. The hour nnd dat soecidued o1 g eipe o1 Of ooy D u erfendc [_‘] 1 1t extenged.

OMrcus mui! ecknowisdge receipt of thy emendment piu 1o the hour and dnte s nd m the stloester, 10wy anensed, By une of the (nth,e i, eftody

(¢} 87 ngn: g ond returning .copes of this emendmert, (1] By o:bnowledging ssreyn of tha umendment on cack copy of 1he o%-+ subin tsen o1 {¢) By te, s10te lefter of telegrom
whe.h imludes o reforence o the 1oliritghian and omendment numbaers FAILURE Or YOUR ACKNOWILDGEMENT IC 8t RICLIVED A1 HIE 1SSUING OFFtCe PIOP TO THE MOUR ANC
DATE SPICHRD MAY RESULT IN REJECTION OF YOUR OHIER 1, by wirtue ol thiy umendrent 330 di wos ¥4 thun g on 6ftes ol 00 sebmtie J, suth thunge muy Yo mads by Nlegrom

of laner provsted such %oleqom or letter mobes refetente %o tha st dotion ane tha imendment Lot v =ve ved (0 ¢ I the uyening rov o dote speified
10 ACCOUNIING AND APPEOSRATION DATA () teqnniedd) o o o TTOCYLOTTTT
RaD(81) 801/20108  170-36-55-18 ($60,000) i NCRCASE OBLIGATION $130,000

385-36-01-10- ($70,000)
ll MS ROCK APPLIES ONLY 1O MODFICATIO 3 OF CON'H(AGS/MIRS
[L]] D This Chonge Order 1 msued purswent 10 oo . .. . oL . .- e mee - e -
The Chonges st forth in bloch 12 ure muds 10 the obove nunbereu (ontrau rae
[ EJ The abuve numbured comract /order 13 moddud 1) tellet the adian ot e charge. sk oy thae w3 n g areg oF ¢ approprent or date et ) oot lont . bigeh 12

[83] D Tris Supplementol Agreement 1s snteted 1n1a pursvant te outhunty o - . . . e e e e meeee m———
# wmod.lier the above mmbﬂ-d corteget e st foetn o bloid 2
312 DISCHIPTION Of AMENDMEN] MODH ICATION ’ T ’ ' Tt T o

This Modification increases the amount of f{unds obligated under the subject
contract. The contract is now fully funded.
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CONTRACT AUTHORIZATION s 507373
3 3372-96, 97 =76, 3473-
Q. TUEBATE : W NO.
7 APR 81 IREV'SION NO, 10 race L__ or _1_ [NASW-3087
BASis FOR IISUANCE ~ [EONTRACT TITLE (ngoing Data Reduction, Theord
Amendment No. 6 - ical Studies, & Supporting Research in |

This revision is issuad to modify only the following block numbers of the CONTRACT AUTHORIZATION: Magnetospheric Physid

Allowable expenditure of cost is related to funding on this cost sharing
contract as follows:
Total Cost $442,424

Total TRW Share 4,424)
Total NASA Share Funded 38,000

: ORIGINAL PAGE IS
{ OF POOR QUALITY

CISTRIBUTION:
STANDARD DISTRIBUTION LIST O=1 PLUS THE FOLLOWING

HAME BLDG./MAIL STA. -/
F. Scarf R1/1176 —
L. Calhoun R1/1086 7

<", Friichtenicht R1/1096 W. 6. Sanders

: P g:::g?:mer 2?‘ 51822 CONTRACT ADWMINISTRATOR
H. ®Wilkinson ' E1/5052
D. Edwards R1/1120
A. Williams R1/2104 T COWTRACTSE MANAGER

SYSTEMS 143C REV. 8-76



’ >019-173
r TALLES NUMBER
' ARW_ ATION 31219
> \ H l Z ' POEHUNBER
1 CONTRACT AUTHOR 3372-96 97, 3467-76, 3473-58
( ~OFBavE RO, 5079-73
'8 JAN 81 lnevnsmn NO, 9 pace 1 or 1 |NASW-3087 _
\BATIS FOR ISSUANCE , CONTRACT TITLE Ingoing Data Reduction, Theore
Amendment No. 6 jcal Studies, & Supporting REsearch in

[xd

" This revision is issued to modify only the following block numberr of the CONTRACT AUTHORIZATION: Magnetospheric Physid

|

(11) The period of performance is extended to 30 SEP 82.

(14, 15, 16) Cost, TRW Share, Total:

, . Previous Totals
Total Cost $321,192

i Total TRW Share: (3,192)
Total NASA Share ' 318,000
Funding $318,000

The contract is now funded through 9/30/81.

This Amend. New Totals
$252,545 $573,737
(2,545) 5,737)
250,000 568,000
$120,000 $438,000

) u 12
Reporting Requirements: 'Quarterly Progress Reports Repro + 7 2-18-81 thru

$-15-82
; Final Report Repro + 7 9-30-82*
z
i *This date is changed from 12/31/80. The final report is to cover the period
{ 25 June 1980 through 30 September 1982.
1S

ORIGINAL. PAGE
OF POOR QUAL

ASTRIBUTION:
STANDARD DISTRIBUTION LIST 0wl PLUS THE FOLLOWING

TY

("4

NAME BLODG./MAIL STA,

F. Scarf R1/1176 M. Wong

‘L Calhoun R1/1086  R1/2104 ’/ W 2
. Friicihtenicht R1/1096 . G. Sanders
. Staudhammer R1/1096 EONTRACT AGNINISTRATOR
. Gentile E1/74048
. Wilkinson Ei1/5052
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GimewARY PURM SU, JULY 1966 ﬁO PAGE | ©OF
\ GENTIAL SERVICES ADUMISTRATION AMENDMENT OF SOLICITAT N/MODIFICATION OF CONTRACT 1 3
1. AMENGWENT/MOCIHCATION HO. 2. EFFECTIVE DATE | 3. REQUISITION/PURCHASE SEQUEST NO. 4. PROXCT NO 1 If uppinable) B
] Six (6) -31-80 10-25012
5. SSUED BY CUDE | gam_o 6. ADIMNISTERED OY (If asber thun block 3) ConF. |
, NASA Headquarters AFPRO; TRW, Inc.
., Contracts and Grants Division One Space Park
. [ Washington, DC 20546 - | Redondo Beach, 'CA 90278
' 7. CONTRACTOR CODE | | tntu:rrcopsl s
| MAME AND ADDRESS Ejuummumww
: SOUCTTATION HO.
; [TRW, Inc. 1
g Sove, iy gﬁgense angéiiace Systems Group DATED (Sos Biack 9)
f Space
| :‘?w Redondo Beach, CA 90278 Comatromer o, NASH = 3087
L | - oured T=1=TT s btk 1)
P. THIS BLOCK APPLIES ON;Y TO AMENDMENTS OF SOLICITATIONS
[0 e cheve masmbared slicitution is amended o6 sot forth in bdack 12.  The uumwbwdw.u @ oxtended, [ ] is et axtonded.
Offeran must ech lodge ipt of this o prior to the how and dete spacifind in the selicitution, er & l, by one of the feliowing motheds:
(e)By signing end ing copics of this o ; (b) By scknowiodgi ipt @f this d en esch copy of the offor submittad; or (c) By roparcte letter or telogram
which includes @ rof 0 the solicitotien end ¢ . FAIM OV YOUR ACKNOWILEDGEMENT TO BE RECEIVED AT THE ISSUING OFFICE PRIOR TO THE HOUR AND
DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER.  Hf; by virtue of this mmmumm on effer cireedy submitted, such change may be made by telegram
ot lethor, provided such selegrom or letier mekes rot o the tolicilction and this dment, and is d peiev to the epening heur end date spetified.
" RaD " (80) " 800/10108  170-%6-45-18  ($60,000) Estimated Cost-$250,000
Cbligation: $120,000  385-36-01-19 ($60,000) Cost Share 22343 542
tal_ﬁnm;__&iz..jé
1. THES BLOCK APPUES ONMLY TO MODIICATIONS OF CONTRACTS/OKDERS
(@) [T] ™is Change Order is itaued o ©
The Changes sst forth in block 12 ere mede 1o the cbove numberad contrect/enisr.
(b)DmmmMamlwunmf-dbnﬁmh Sministrot; ge1 (sch €3 chonges in peying ofico, opprepriotion G5in, otc.) set forth in block 12,

(e (K] T Suppiermemol Agreement s arsered i g oot 10 U.8.C. 2304 () (11)
( Dmdnﬁcnh.bonmnbondmﬁnﬁnuﬂbﬂhmﬂxkl?
-. DESCRIPTION OF AMENDMENT/MODFICATION

The purpose of this Modification is to continue research under contract NASW 3087: to
amend the Statement of Work: to increase the estimated cost; to extend the period

of performance; to revise the reporting requirements for the €inal report; and to
rstate the contract in accordance with current NASA procurerent regulations.

(Continued on the next page)
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o .. Amendment of Solicitation/Modification of Contract Page 2 of 3
Modification No. 6 to RASW-3087
- ‘Block 12, Continued

b.

C.

d.

e.

£.

ORIGINAL PAGCE I35
OF POOR QUALITY
Article I is amended to add the following:

"During the period of performance specified for Modification No. 6 to
‘this contract, the contractor shall continue on going data reduction,
theoretical studies and supporting research in magnetospheric physics
initiated under Modification No. 3, and as more particularly described
in the contractor's proposal no&31219.003, and 31219.004,d8ated July 1980
and Septenber 1980, respectfully, both of which are incorpo:ated herein
by reference."

Article IT is amended to add the following:

"The work to be performed under this modification shall be campleted
no later than September 30, 1982."

Article III is amended to add the following:
"The final report for the work to be performed under this modification

-and modification No. 3 shall be delivered no later than September 30, 1982."

Article V is amended by changing the total cost of performing the werk
under this contract and the total estimated cost to the Government from
$321,192 and $318,000 to $573,737 and ‘$568,000, respectively.

The work to be performed under this modification shall not ke subject

to the provisions and operations of Article XII, notwithstanding language
in the Article to the contrary. References in the Article to a contract
expiration date and completion of contract performance shall be construed
to mean Auwgust 31, 1979, the end of performance date for Modification

No. 2 to this contract.

Article XV, Options, is deleted.

Article XTIV is amended to (1) Incorporate Modification No2 to Basic
Agreement NAS11-680(B), dated April 29, 1980, herein.

(2) Delete Clause A.5, Utilization of Small Business and Small
Disadvantaged Business Concerns, (Sept. 1979) (1,707- 3(a)),and substi-
tute in its stead, Utilization of Small Business Concerns and Small
Business Concerns Owned and Controlled by Socially and Econamically
Disadvantaged In€ividuals, (June 1980) (1.707-3(a)).

(3) Amend Clause A.6-3, Acuisition of Existing Government Equip-
ment, by changing the iate thereof to March 1980.

(4) Zmend Clause A.12, Disputes,by changing the date thereof to
June 1980.
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Amendment of Solicitation/Modification of Contract Page 3 of 3
Modification No. 6 to HASW-3087
"~  Bloeck 22 Continued

{(5) &mend Clause C.29, Allowable Cost, Fixed Fee and Payment, by
changing the date thereof to May 19860.

‘-" (6) A3 Clause C.3, Limitation of Lisbility - Service Contract.
" (7) Add Clause C.20, Limitation on Withholding of Payments .
(8) Add Clause .28, Stop Work Order. | |
(9) Add Clause C. 31, Limitation of Govemet;t'l Obligition.
h. The Schedule and all references thereof are amended to add the
- -following:
"Article XV Limitation of Govermment's Obligation

Pursuant to the Clause of this contract, entitled, Limitation of
Govermment's Cbligation , funds in the amount of $120,000 are
_hereby allotted for the performance of this contract far the
- period January 1, 1981 throwwh September 30, 15981."

ORIGINAL PAGE 2
OF POOR QUALITY
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1780.5.80-6550
1 December 1980

NASA Headquarters

Contracts & Grants Division

300 - 7th Street, S.W., Room 723
Washington, DC 20546

Attention: Mr. Don Andreotta, Code HWC-2

Subject: NASA Contract NASW-3087
Proposals 31219.003 and 31219.004
Ongoing Data Reduction, Theoretical Studies
in Magnetospheric Physics

As indicated in my telephone call to you of 26 November 1980, TRW requests

that the modifTication resuiting from the subject proposals provide that the

due date for the final report be changed to the end date of the added work.

TRW INC.
DEFENSE & SPACE SYSTEMS GROUP

/1E%ZEE}Q;Z:;%n,<4(zé/2<ﬁﬂ///

W. G. Sanders
Contract Administrator
Applied Technology Division

WGS:bc

DEFENSE AND SPACE SYSTEMS GROUP OF TRW i12C @ ONE SPACE PARK REDONDO REACH, CALIFURNIA §02/H ¢ 1213} 535-4321
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*f SALES NUMBER ‘
; IRW_ 31219 :
CONTRACT AUTHORIZATION OB HUWBER ) z
3372-96, 97, 3467-76, 3473-58 i
-\.“_ WEOATE KTRACT NO, [ 79_7..1 ;
5 15 OCT 80 ]REV!SlON NO. 8 eace 1 orf ] NASW3087
"BASIE FOR IBSUANCE N CONTRAGT TITLE Ongoing Data Reduct‘ion. Theode
Memorandum from AFPRO/TRW dtd 9 OCT 80 - ical Studies. & Supporting Research ip

This revision is issved to medify enly the following block numbers of the CONTRACT AUTHORIZATION: Magnetospheric PhYS%C 5

The Administrative Contracting Officer is changed to Sandra N. Rickman/TDM/RPE, o

AFPRO/TRW/TM
One Space Park
Redondo Beach CA 90278

ORIGINAL pgos B
OF POOR QUALITY

DISTRIBUTION:
STANOARD DISTRIAUTION LIST 0=t PLUS THE FOLLOWING

HAME BLDG./MAIL STA,

o 4 YR

F. L. Scarf R1/1176 M. Wong ~— 5 A
M. L. Calhoun R1/1086  R1/2104 ,‘:,/ZZAQM ol
A%, Friichtenicht R1/1096 d. B. Sanders

. 7+ Staudhammer R1/1096 ———CONTRAZT AGNINTSTRATOR
P. R. Gentile E1/4048

H. D. Wilkinson E1/5052

D. A. Edwards R1/1120

Lf\_._rK. Killiams R1/2104 COWNTRACTS MANAGER

SYSTEMS 144C REV. 8-7€



«

“..PLY TO
ATTN OF

MBJECT:

T0

DEPARTMENT OF THE AIR FORCE
AF PLANT REPRISENTATIVE (DLT 46) Af CONTRAZY MGT Uiy IAFSC)
TRW DEFUNSE AND SHACE SYSTEMS GROUP
ONE SPACE PARK, REDONDO BEACH, CALIFORNIA 90276

™ 9 Oct 80

Assignment of Administrative Contracting Officer

TMD/RPE/Sandra N. Rickman

1. Pursuant to the agreement between National Aeronautics and Space
Administration and Department of Defense, ‘dated 18 June 1969, and
NASA Letter of Delegation, dated 625 June 1880 . from NASA

Contracting Officer, you are hereby assigned as Administrative
Contracting Officer for the following Contract:

Contract Number NASK-3087

Contractor: 3 ) TRW Defense and Space Systems (.::oup
One Space Park
Redonzo Beach CA 90278

Yffice of Administration: AFPRO/TRHW/TM
. OCne Space Park
Redondo Beach CA 90278

2. This assignment is limited to the performance of those field
administration support functions set faqrth in referenced ) ~tter of
Delegation. Functions not specified in referenced letter are reserved

\ .
M

Hoe #ASA Administrative Contracting Officer.

hoales j&,,)cwz% ==
HARLES G. WORTHINGTON, Lt Col, USAF Cy to: DCAA .
Principal Administrative Contracting Officer Buying Office
Contractor +~
Contract File

i3 - )
n!\f:%l‘. ';’4‘33 t:‘ig

TRIG
OF POOR QUALITY



CONTRACT AUTHORIZATION

SAL ES NUMBER
31219

JOB NUMBER

(11) Period of Performance is extended to 31

DELIVERABLES:

Quarterly Progress Report Repro + 7
Final Report Repro + 7

1989 7 .
G??.us’f*il FPAGE 9

OF POOR QUALITY

DASTRIBUTION:

STANDARD DISTRIBUTION LIST 0=t PLUS TKE FOLLOWING

This revision is issued to modify only the following block numbers of the CONTRACT AUTHORIZATION: Magnetospheric Physi

December 1980.

10-15-80
12-31-80

( i 3372-96, 97, 3467-76, 3473- 58 |
- SE GATE ACT NO. i
3 OCT 80 ]REVIS'DN NO. Z race 1 or 1 NASW-3087 ]
FASIS FOR ISSUANCE - CONTRACT TITLE ()ngoing Data Reduction, Theorelt- ¢
Amendment No. 5 ical Studies, & Supporting Research in i

(3]

S et L

W. G. Sanders

CONTRACT ADMINISTRATOR

HAME BLDG./MAIL STA.
F. L. Scarf R1/1176
M. L. Calhoun R1/1086
.- Friichtanicht R1/1096
v. Staudhsmmer R1/1096
P. R. Gentile Ei/4048
H. D. Wilkinson E1/5052
D. A. Edwards R1/1120
A. K. Williams R1/2104

CONTRACTS MANAGER

.
‘ b
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$"STANDARD FOPM 30, JULY 1966 ¢ ’ PAGE ot
2 AM ON
GENEIAL SERVICES ADNINISTRATION ENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT b1 1
: AMENDMENT/MODIFICANION NO. 2. EFECTIVE DATE |3, REQUISITON/PURCHASE BEQUEST NO. 4. PROKCT NO. (If upplicuble)
Five (5) ‘ 9-30-80 D-04554
<3, gSUED BY CODE | HWC=2 6. ADNRNSTERED SY (If stber ohun bisck 3) CODE |
" . NASA Headquarters AFPRO TRW
~ ' Contracts & Grants Division ’ One Space Park
Washington, DC 20546 Co Redondc Beach, CA 90278 .
Attention: Donazld J. Andreotta )
7. CONTRAZTOR CODE | | FACILITY CUDE | s
. NAME AND ADORESS AMENDMENT OF
TRW, Inc. ©ATED (See block 9)
ﬁ;r;- :2'- Defense Space Systems Group MOOFICATION OF
end ZIP One Space Park [E] conTRACT/ORDER WO  NASW-3087
Coste) Redondo Beach, CA 90278
L_ __] ouven 11777 (5ee bluck 11
9 THIS BLOCK APPLIES ONLY TO AMENDMENTS OF SOUICITATIONS -
T Moz s curmboss gelivtimtio iy ampadiart oo @ bt in black 12, The hour and dote wwcified for ruceint of Offers || i extended, [] is mot axtenced.
Ofierors must ecknewlodge pt of this o pviolbﬂ\thowsnddchlpdﬂdi\h licitstion, er @ ded, by ens of ths (ollowing methads:
(0) By mpning end returni copies of this dment; (b) By eckacwiodging ot of th dment sn scch copy of the sffer submitted; or (¢} By saparate lettar ot Welegrom
which includes 8 rafarence te the telicrietion ond smend ders. FALURE OF YOUR ACKNOWLECGEMENT TO BE RECEIVED AT THE ISSUING OFFICE PRIOR 1O THE HOUR AND
DATE SPECIFIED MAY RESULT IN REJECTIONM CF YOUR OFFER. N, by virtve of this emendment yeu desire 19 chonge an sfier sirsady swhmitted, swch chenge mey be mad2 by telagram
or lotvgr, provided tech tyiogram er lefter makes reference 1 the soliciletion end this d oad ived pricr % tha apening heur end dete specified.

10 ACCOUNTING AND APPROPRIATION DATA (If reguired)

No Cost Extension

11, THIS BLOCK APPLIES OMLY TO MODIRCATIONS OFf CONTRACTS/ORDERS
{e) D This Chorge Order is istued p to
The Changes st forth in block 12 are mods @ the wbove rwmbered cantract/onder.
(6) [] T shows aumbered controct /erdar is madified 1o reftect the edmi
{e) @ This Supplemental Ag is d indo p t 4o suthority of
@ modifias the cbove numbered controct o3 set forth in bleck 12,

¥ hanges (swch o3 changes ia peying off doto, ofc.) et forth in block 12.
the mutual agreement of the parnea.

12. DESTRIPFTION OF AMENDMERT/MODIFICATION

Whereas, the Government has a requirement for extended services of TRW, Inc., to
continue Ongoing Data Reduction, Theoretical Studies and Supporting Research in
Magnetospheric Physics; and

Whereas, the Contractor has agreed to continue research and analysis during the
period September 30, 1980 through December 31, 1980;

Now, therefore, in consideration thereof, Articles II and III are amended to change,
“September 30, 1980", to, "December 31, 1980", therein.

ORIGINAL P \GE 19
. OF POOR QUALITY

Eecept o8 pracided kavan, ol ferma ond cendihans of the documant referanced & Slack 6, &8 b fary changod in unchonged ond o (ull e eWort.

1.

. P . ‘ i ¢ Cantrost e
18. OF SICNER (T cr print) 16. DATE S:ONED 18. ManE OF W‘WNG OFFLER ( Type or priii) 19. DATE SIGNED
!H‘? Halnson e / oS peord ]

] Div. Manazer of Contracts (ATD) 4’/&41.,‘,@ ! naNaTn T ANDIREATTA

CEP 1-.




v snvas speyenow | AMINDMENT OF SOLICITATION/MOTTRCATION OF CONTRACT :
l" CDOVE. RGPVEATIIN 46D - Y ST OATE . 1D SRAIARGR NADTASE SEBAYT WO L i AT I apeane
illve (8) 9-30-80 D-0u3sh . H
v CODE § WC -2 D ADIWSINPL Lv 24/ artyy shos bbb §) s ‘
HASA Headuavtero - AFPRO 33w .
*Contracte & Cravts Division - One Spsce Park
Washington, DC 20546 Bedonds Baach, CA 0276
. ttentions Donaid J, Andrestte
=*ﬁ% cooe | """"f]"""'_"’m
scamt axp ARCIEES ot { Y et O
r - - [ wecaanon wo.
) ’
N g?:- Iﬂcs- o < T (Sow Hiach 9
e . enye Space ByeCemd Group .
welir . Ope dpace Park D Sty omne sy JASHo30E
4 Bedondo Besch, CA 40278
L— % J .Am.w-_- 8oy Biord 1
g T Y g o e e e oy S v
5} B ctems avninat aurovas 1 aranted o 20 fow Is Uss 13, 110 buw ©d Ovw Booded 0w of Oten ) o eamcsmt ] & o oo
SPrran Sup GRS WD ¥ B gt Gron (P By ter ouf Gui Dl B s W OREwn > w4 gl by 0 ¢ e il oy by SPee
r——e 0P ) o) iRy o} G Sty Swes of fr amgy drar gr st vy §F By o GWbmsed w o' B wiiew
e¥igezage ty BY 8 evcodmes fmiger, OnfiVE §F VOUL CSUND RS DILNEWR YO OF BRCITVEP o1 Vi BF 0D ST FRTT TC
DaTs SFRTAFD oY GF0ui s GINTTHION ©F voVs QRS & e OF Qs et "o GBE<2 2 timage & 0%y ey BSOPR S Wit T ey B
& Spdcr runded 4o DR W 90 ampien sdipreaty o WO O on Wt , Bl B v el B S G0 UIvo-tg b0 428 dry werdos P
R 4 ® ?"'/":
R Toss Txteusicow ~
+ Gy L2 s
1S SIS ASRINT GRRY Y5 OURCATIONS OF COREBALTAY DI ne
/ uDNManWu =
‘ &3

o Gorgn @t foP o Dl 1P ore Gath @ B derw wusfete] St fadds .

85 1} Mo clive Soriend w0 md b atdiald & rfOw Be o Y e ig wter dotn vl om o Phas
MB“_,M,W,, . - ,f,tﬁ& tua L ogumg of the partiec.
c

P uafifor g shhond Berbarsd v iior o8 6 Tukh on fitat BD.
I PROSTOR @ AgiEndn; aOPRAN N

theress, the Qoverdmant bes & reguivevent for extendsd seyvices of TRV, Iwe., t
continue Ongoing PBace Reduction, Yhaoretirnl Studies and Supporting Research in

fagratospheric Phyeics; 8nd )

Wherese, the Contractor hae agreed to coantinue gasearch and analysie during the
period Beptembar 30, 1980 through December Ji, 1980; ’

How, thevelore, in considemmtion thorsof, Articles Y and £IT are amended ¢o e}
"goptendber 30, L98¢”, ¢to, "Decomber 31, 19807, therein.
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TRW.

|
1
ONE BPACE PARK~ REDOMDO SEACH » CALIFORISA SOR7F ]
{
i

INTEROFFICE CORRESPONDENCE

To: F. L. Scarf ce: . oars: 11 September 1980 f
g’
susuecT: SN 31219.003 rmom: W. G. Sanders

Ongoing Data Reduction, Theoretical Studies And ooe. R1 waw sta. 2004 4y 63837
Supporting Research In Magnetospheric Physics

I have been talking to Dr. Roger Williamson, whose name you gave me,
to trace through the PR for the FY 81 procurement. It turns out that nothing
has been done yet. Don Andreotta received our proposal a couple of months
ago and sent copies to Wiskerchen, but Wiskerchen never got them, so nothing
has beendone. Dr. Williamson will put his hand on a copy of our proposal
tomorrow and will get the process started. He holds 1ittle hope that the
PR will reach Andreotta in time to conclude negotiations by 30 September 80.
Andrectta is going on a business trip on 22 September and will be on vacation
in the subsequent two weeks. Dr. Williamson and I agreed to touch base again
on Monday, 15 September, to review status. Williamson is now thinking in
terms of contracting for two years since last year's review was good for
three years. Our proposal for the second and third years wiil reach them
about 17 September since the signoff cannot be compizied this week.

ORIGINAL PAGE |4
OF POOR QUALITY
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TRW

CONTRACT AUTHORIZATION

SALES NUMEBER

31219

JOB HUMBER
3372-96, 97, 3467-76, 3473-58

.. UE DATE

PAGE —\— oF 1

— |CONTRACT NO. 5079-73
NASW-3087

< 26 June 1980 REVISION NO. 6
,Lh_s:s_rﬁﬁssumcs -

Amendment No. 3

CONTRACT TITLE (Jngoing Data Reduction, Theorét:

ical Studies, & Supporting Research in

This ravision is issued to modify only the following block numbers of the CONTRACT AUTHORIZATION:

_ Repurting Requirements:

»~

(11) The period of performance is extended to 30 SEP 80.

(14) (15) (16) Cost, TRW Share, Total:

Previous Totals This Amend. New Totals
Total Cost: $199,980 $121,212 $321,192
Total TRW Share: (1,980) (1,212) 3,192)
Total $198,000 120,000 313,000

FINAL REPORT - due 30 SEP 80

ARTICLE XIV is amended to incorporate all changes to Basic Agreement

NAS11-305 (B), dated April 23, 1976 and modifications, thereto, as incorporated
in this contract, contained in Basic Agreement NAS11-680 (B), and Modification
No. 1, thereto, dated August 7, 1979 and February 12, 1980, respectively.
Additionally, Clause A-28, Inspection and Correction of Defects (April 1975),

Magnetospheric Physic:

in its stead.

DISTRIBUTION: - .
STANDARD DISTRIBLUTION LIST O=1 PLUS THE FOLLOWING

NAME BLDG./MAIL STA.

F. L. Scarf (PM) R1/1176
M. L. Calhoun R1/1086
(ﬁ‘ Friichtenicht R1/1096
. <. Staudhammer R1/1096
P. R. Gentile E1/4048
H. D. Wilkinson E1/5052
D. A. Edwards R1/1120
’A. K. Williams R1/2104
Hana —— D31 /2102

is deleted and Clause C-34-1, Inspection (Sept. 1962) (Short Form), is substituted

Proposal for fourth year of contract - due 30 MAY 80.

ORIGINAL 00 T3
OF POOR QUALITY

S,/
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K. G. Sanders

CONTRACT ADMINISTRATOR

CONTRACTS MANAGER




S TRW

BIE AND SPRCE SYSTERES SROUP
ONE BPACE PARK~ REDONDO SEATH * CALFDANA SO27S

LQ : . INTEROFFICE CORRESPONDENCE
Yo Distribution ce: oate: 26 June 1980
- %,%f//%é/
susszer: SN 31219.000 rrom: W. G. Sanders
Contract NASW3087 soc Rl wan sta. 2004 exr, 63837

Our customer has extended the period of performance of the subject contract,
so the enclosed Close-out Request is cancelled.

ORIGINAL PAGE I8
OF POOR QUALITY

DISTIRBUTION

Classified Material Control
Contract Accounting

Contract Close-Administrator
General Counsel

Patents Counsel

Project Manager

Procurement Close-out Coordinator
Property Management OFfice °
Resident DCASR Office

Contracts Communication Center
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SUVARDARD FORm 30, JULY 1966 _ T ease | of
_ Smar | SEEVICES sommasTIAniON AMENDMENT OF SOLICITATION/MODIFCATION OF CONTRACT 1
1 §s AMENDUENT/MODINCATION NO. 2. SHHCTIVE Dare 3. EIQUBIMON/PURCHASE REQUEST &0, 4, FRORCT MO. (If appixadicl
¢ Foor (Q4) 6/25/ D-0,500
‘wm CODE 6. ADMDISTERED BY (If esber shon &isth 3) . CODEI
Headquarters ) AYPRO TRH )
(’cntracts & Grants Division . 1 Ons= Space Park
© Weshingtan, DC 20545 ' - | Redondo Beach, CA 90278
. Mtentiont Ms, Theresa Curtis ' .
'?. gz‘m‘:“lg- cooe'] | . FAULITY €ODE | lD . o
: * . SOLCITATION MO,
IEN, Ince ’ : 1
Defense Space Systems Group . P (See black 9)
m-. ::_ One Space Paric : N now
remdzip . Redondo Beach, CA 90278 L - IRy omacriomts wo. . NASH=3087

Cate)

L _j B VS 7. V..

¥. DS BLOCK APPLES ONLY TO AMENDMENTS OF SOLICITATIONS
[ 5 clhove mmieand sciicitesion i wvaind 2 ot forth in back 1. The bev o st pocifed fr suceips of Offers || in ‘ecsaned, [ is ot cusemdes.

Ofisvars mut eckrowiedpe recoip? of ths arvendment prer 0 the ke wnd date hcd & the wiiciaron, v @ sind, by ene of the fellowing werheds:

L Ga1Dy seginn end ceremmg e sngios of thes cmeneiunt; (8) Sy eckayeicdsy ol this ompadment on such capy of the offer submitted; o (c] By eperats Istier o telogrem
wingh indlude: @ raé % e ok ond - s, '“Ufiﬁ OQYOW ACKNOWIZUGEMENT TO B8 RECEIVED AT THE ISSUING OFFICE PRIOR TO THE KOUR AND
CATE SPECINED MAY BESULT IN RTIECTION OF YOUR OFFER.  H, by wwive of thn gmenimen you denre to chonge an effer siroudy submitted, such chengs may be mede by wicgran
or lofter, grovedad such tologram er ey makos reference te tHw sl owal thrs denort, ond 50 4 pr:ar 1 he spermng haur end dote tpecified,

mmmmmmmnou DATA (] reqesred) )

: /A

L]
)I WIOGMOMYTOMMOFMO@M
‘ ')DNMWH'M ant %
Toue Chuzugne 53¢ Sooie o biock 12 cre masn to tha shove mumdered eerivart/esder.
t! [J] The atwes mmmisered commact/ardor is medified 1 reflect tho ot chonget (such 83 changos = payng ofico, aspraprotien dum, efe.) wt farch m bleck 12.
k)l Ilhu‘.,—' | Agr " g wu purusgnt 9 guthonty of
@ medifics tho ot d controc? os sat forth wm blech 12,

2. DESCRIPTION GOF AmENOMENT/MODIFICATION

i

supplemerstal agreement is issued to change the ;u'ocuremex:b request mmber from
1&23665 (mod 3) to 10-23655.

&1L OTEER TERMS AND CONDITIDNS OF TEIS CONIRACT REMATN THE SAME.

\.

N ORIGINAL PAGE IS
OF POOR QUALITY

e @8 procdsd hren, gl Yorms ond condinens af the decumen relerenced w iiark 8, @1 herewolom tharged, mean unrhorgod erd in AN foree ond effeet.

S e ot s, MOT BEQUIMD ] £on2aCTOR/QHERON G SEQUISED TO SIGN TS DOCUMENT AND EETUSN. e COPES TO 1SSUNG, OFFICE
4. mam? OF COMTRACTOR/QMHERDR 17, STATEY OF Ami i
/ R 5
v : . AAPAL W A et =
. Sgnanco of poren setereed © LA) ’ \ / (S i Canrrpchag Officer)
3. MAME AMND TIME OF TR {Tppe o0 prant) IIO. DATE JLNMED 18. siasE OF CONTRACTING OFSICEC ( F'ope or prime) 19 OAIE SIGNED
1 N & B RAM e -
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1 ;;.._ s-10 swi

. 2R (e
,31-‘;:‘ “: ,n;olﬂ"o" NO. % . 2. CHEQINVT OAll 3 RIDUISIDON/EURCHASE B10ULS1 NO 4. FROJICT NO (If applualic)

three (3) 25 JUN 1380 10-23665 .
3 GAnl oY oL | HWC-2 6. ADMSISTRALD BY (/] ohber shun bimk 3) €ODE l

-5t Headquarters . ;

@,mttactl & Crants | vieion me
'as»tinzton: D. C, ¥9% 20546 - - °

4sttention: Mr, Donald:J. Andreotta

AFPRC TRW
One Spacc Park

Redondo Beach, CA 90278

TN 5¢79~- 73

DATED

. CONTEACTOR COUE rALILITY Lol l 8. »
? HaAME SAND ADDRESS ] " J ) =] AMENDMENT OF - :
" : [ scucanon wo. —
r : ——| . L
TRW, Inc. &
. (See bleck )

Defeny= Space Systems Group

. One Space Bark
vk Redondo Bescl:, CA 90278

.

L

MODFICATION P
CONTRACT/GRDER

.

oavep 7=1-77

wo. NASW-3087

(See bleck 11)

Q. $rul E.STK APRUES ONLY TO AMINOMENTS GF SOLICITATIONS
. b
D The chve be rod

is Emonded a3 st torth m Block 12, The hour ond don m«-f-“vm--cu‘o"---m i astonded, D « not artended.

Oferon must achaswiodge recept of “ emendment gt 1 the hovr end dote specified 1n the scl.citotien, 8¢ 83 amended, by one of the feliows~3 methed:.
{o)'By sgng ond Rtvirag ...ﬂ of this emendment, (la) By ecinceledging recet of thy emengment on asch copr of the afier submitied, o (¢) By vepareto leftar or tolegrem

dena st b

which sn wdes @ reference to the end eme

s. TAILURE OF YOUE ACKNOWILEDGEMENT 1O BE RICEIVED AT THE 1ISSUING OFFICE FRIOR YO THE MOUR AND

DA S™2CH IS0 MAY RESULT IN RESECRION OF YOUB OFFER  H, by wirtue of this emendment you dosira ta thange o afer elrvedy whmined. weh changs mey bo mode by telegrem

A tane:, provided such lelogrom or latigy mebos ref ©» the

ond this amendment, ond 1 recesved pruor @ The spenmg hour und dole wpecified.

10, ACLC NTING AND APFAOFAATION BATA (1] required)
RLD(7¢) 809/0010¢8

370-36-55-18-10($50,000.00)
385-34-01-19-10($70,000.00)

Cost-$120,

000.00

No Fec/Cost Share=$1,212,00

11, IS SLOCK APFUIES ONLY 10 MODERCATIONS OF CONTRALTS/ORDERS

’

to) [} Tha Chaage Ordder 4 srrand govmsans 10

NWAQ' fort m Giach 32 eve mode %o the ebeve mumberad confrect/erder
O':’ D The sbeve numbered u:r'uf{.rdnr 1t medifed ta refect the admnntrotive shonygss (surk s (henges « purag office, oppraprenen dove, 0K.1 st forth o blocs 12

 grend
i L Ths Supplemanta! Agreement 5 enatered o pursuent © svthorty of

100, S, CL 2304a)(11)

i ~odifics the obeve nuabered Saniroct o1 so! forth in blech 1]

11 DILIFLION OF AMINDMINT/MODINCATION

P

Tue purpose of this Modification is to coutinue rescairch wndere contract NASW-3087; to amend
tisc “iatement of Work; to increase the estimatid cost: te extend the period of performance;
to ruvise the reporting requirements f{or the firal report; and to restate the contract in

accerdanceé wity caurrent NASA Procurement Reg lations.

a.

“v+icle I is amended to add the followin

“During the period of performance specifi=d for Modification No. 3
tc this contract, the contractor shall coutiuue on going data re-

€uction,
Pl ysies,

theoretical studies and supprorting
as more particularly described

research in ma

In the contractors

gnetospheric
proposal

.o. 36115.000, -and revision r 1, thereto, dated August 1979 and April 11, 1960,
respectfully, both of which are incorporated herein by reference.

i

Tesks shall include, but not be

%5

limited to: (SEE FOLLOWING
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‘M"MMdan“-fMdhwm‘hml 0. 01 horetoins s chareged, mmuem wathunged ond o Il forrs Gnd ofinct.

3.

O $GN Dy %‘Q
)

3
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: 134

[ LN {
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- s
or

8. BAM AND TNE OF SiIGMER (Typeler prons) 16. DATE HGMID 18 ~aml OV COMRACUNG OItALR ( fipe o proat)f ' 10. Batt siGn
H;ﬁu. Kilkinson, ﬁnagev‘
A0 Contracts  §, 6/23/80 | vonate +MatseGtea B5 JUk s
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3 OF POOR QUALITY

a. TFTORLSHOCK ; Define and study ithe larye scale structure of the
foreshock and its dynamic behavier, using field, particle and
plasme wave data from IMP 7, 8 ané 1SLE A, BE. Da:a from Pioneer
Venus and Yovager 1, 2 will be used to studv the regicns upstirean
from Venus and Jupiter in order to analvze different kinds of
foreshock pheromenea,

b. IXNTERPLANETARY TRANSIENTS -~ Conduct lonp baseline studies o trezvel-

ing interplanetary phenomena using field, particle and plasma wave
datz from Pioneer Venus, ISKE A, B, C, IMP 7, 8 and Vovaper 1, 2.

. VAVE =« PARTICLE AND VAVE = VAVE IRNITERACTIONS - Search current

observetional data base for examples of wave-~wave interaction
rhencmena. Conduct theoretical studies to determince if these
represert true mode coupling phenomena,

c. VLANETARY MACKNETOSPRERES - Conduct detailed comparative studie:z

of ligating production and properation paths through the iocno-
srkere znd magnetospheres of the planets,

¢. TESEARCE ON SLXNSOR AXND SPACECRAFT - Investipate the in-flight te-

havior of wave sensors on spacecratt: and probhlens related to
spir. maodulated soler array noise detected at low freguencies with
electri: anternunes."
SELUTCLY OTD s anisden to o odd the fodliowing:
"T.e vork Lo be terfernmed under this roeditication shall be corylected
r. Jater tian Septomber 30, 198U,

ARTICLT 771 4s auended to add the fco.iowliny:

ite final) rvreport for the werk to be cerfermed under thicr 1adificstion
w1l bte crliverel n. later thar Seote beys 30,0 14950,

fe oare:ded Svoecharn iny the total corr of pverfervsiey e 5 T
- 173, contract cud the total ertinates cost to the Ceovernrmer:

fyer £76G0 GY0D and C1GA,000 o S32), 1vl and $318,000, respeceivels,

1 )
™
-

The werk te be perfermed under this rodiftcation shaell nor he subiect
t. t.e piovisdions und operations of aiildclk Xil, potvithotancdisng,

Il yueie 31t the article to the corntr-rv. References: in the article
te a contrzct exriration date and coi:nletion of contract nerfrrmcnoce
ehell be ccocnstrusd to mean Aurust 31, 1979, the end of per orranc:
cgzte Tor idificaticr Noo 2 to this ontvacro.

ite Scredule and ell reisrences thereto 1s amended to adcé the fe t-win-:

“ARTICLE ¥V OPTIONC
Covernrent OPtinn to Extend the Terr. of the Contract for the Four anc
Fifth Years of Performance.

Amendicnt o Si.aicitation/Mcdification of Ceonrtre

SRR YU
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ORIGINAL PAGE IS

j : OF POOR QUALITY
The perio f performance of this contract mav be extended at the
option of §he Government for two one yYear option periods, provided
that the cl,ntracting Officer shall have given preliminary notice
of.the Govgrnment's intention to extend at least sixty (60} calendar
days p'rio:;to the expiration of this contract. (S-ich preliminary
notlce shall not be -deemed to commit the Government to the exercise
of any option).

Not later Rhan 120 calendar davs prior to the expiration of the
performance period, the contractor shall submit a cost proposal
for the option period under consideration.

In the eveat the parties cannot agree to an estimated-cest the
Governmentimay direct the contractor to continue performance
under the Fontract and the failure to arree shall be considered
a dispute gs defined under the Clause entitled "Disputes" of

the General Provisions."

ARTICLE XIY 1s amended to incorporate all changes to Basic Agreenment
NAS11-305 :ﬂB), dated April 23, 1976 and modifications, thereto, as
1ncorporacfd into this contrect, contained in Basic Agrecment NAS1l-
680 (B), amd Modification No. 1, thereto, dated August 7, 1979 and February

12, 1980, respectively. Addionally, Clause A-28, Inspection and Correction of
Defects(Aprdl 1975), is deleted and Clause C-34-1, Inspection(Sept. 1962)(Short
Form), is substituted in its stead.

’ e
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ONE SPACE PARK - REDOMOD BEACH » CALFCRMA 8272 OF POOR QUALITY
$
‘ INTEROFFICE CORRESPONDENCE
vo. File cc: ~C. Bolin oate: 25 April 1980
S. Ecarf
. Friichtenicht ///
P. Staudhammer M’«’Z’zg/ y A
L. Calhoun ”
Memorandum of Negotiations soc  Rluaw sta. 2004 o, 63837

Ongoing Data Reduction, Theoretical Studies, and

Supporting Research in Magnetocnheric Physics

This negotiation was conducted by telephone with Don -Andreotta of NASA/HQ
on 23 April 1980.

This proposal was submitted on a cost sharing basis as an add-on to contract
NASW-3087 (SN 31219). The negotiation is summarized as follows:

Total Estimated Cost $121,212
Ccst Share a 1,212)
NASA Cost Share 120,000
So that we could receive all of NASA's $120,000 of funding and leave room
for reductions due to DCAA recommended rates, the proposal was submitted
for a slightly larger amount:
i Base Total TRW Cost
-y Cost 1COM Cost Share Percent
Proposed/ o
Adjusted $120,120 $2,297 $122,417 ($1,224) (1.0%)
Negotiated 118,908 2,304 121,212 (1,212, (1.0%)
Yield 99.0% 99.0%

1COM included in total cost = $2,304
ICOM as a percent of base cost = 1.9%

The resulting contract medification (#3) will state that the level-of-effort
clause will not be applicable to the negotiated work.

The basit agreement will be updated from NAS11-305(B) to NAS11-680(B). The

same "A" and “C" clauses will be applicable except that A.28 (Inspection and
Correction of Defects) will be deleted and C.34-1 (Inspection - Short Form)

will be added. The Statement of Work will be paraphrased into five tasks.

The start date will be the date of the PCO's signature, unless Don can get
permission for an earlier start date. The end date will be 30 September 1980.

wr e T R i ' P bt
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1780.5.80-6190
11 April 1980

NASA Headquarters
Contracts & Grants Division, Code HWC-Z
300 - 7th Street, S. W.

Room 723

Washington, D. C. 20546

Attention: Mr. D. Andreotta
Subject: Proposal No. 36115.000R!?

A Proposal for Ongoing Data Reducticn,
Theoretical Studies, and Supporting
Rezearch in Magnetospheric Physics

Enclosed is updated pricing for the subject proposal as discussed by
telephone between you and Mr. Sanders of TRW on 8 April 1980. It is proposed
that this work be added to Contract NASW-3087. We propose that this work
not be subject toa level-of-effort provision. We understand that Dr. Wisker-
chen agrees to this. Except for revised pricing and level-of- effort, our
proposal is the same as previously submitted.

This proposal is submitted on a cost sharing basis and is open to.acceptance
for a period of sixty days from the date of this letter. No changes to the
terms and conditions are proposed except those noted above.

Please address all official correspondence pertaining to this requirement
to the attention of our Contracts Administrator, Mr. W. G. Sanders, who

has been authorized to represent the Company for this program. Mr. Sanders
may be reached by telephone 213/536-3837, or through Mail Station R1,/2004.

TRW INC.
DEFENSE & SPACE SYSTEMS GROUP

/,

/@/ 7 f/wﬂb

H. D. N11k1nson
Division Manager of Contracts
Applied Technology Division

HDW:bc

DEFENSE AND SPACE SYSYE.MS GROUP OF TRW INC « ONE SPACE PARa REDONDO BEACH CAL'CORN'A 9CI78 « <213 874 437"



Proposal No. 36115.000R1

ORIGINAL PAGE ¥
OF POOR QUALITY

NOTE :

"This document contains commercial or financial
information, or trade secrets, of TRH Inc., which are
confidentia? and exempt from disclosure to the public
under the Freedom of Information Act, 5 U.S.C. 552
(b) (4), and uniawful disciosure therecf is a
violation of the Trade Secrets Act., 18 U.S.C. 1905.
Public disciosure of any such information or trade
secrets shall not be mar> without the prior wr1tten
permission of TRW Inc."
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( . . ONGOING DATA REDUCTION & ANALYSIS ORIGINAL PAGE I3
OF POOR QUALITY "
COST ESTIMATE '

ENGINEERING LABOR RATE "~ HOURS AMOUNT -. TOTAL
\ \‘\‘
E~gineering B 21.05 452 $ 9,515
engineering C 17.40 452 7,865
Technicians 9.20 2240 20,608
Clerical & Support 6.70 2606 1,782
TOTAL ENGINEERING LABOR $39,770
TOTAL ENGINEERING OVERHEAD ' 59,655
OTHER DIRECT COSTS RATE qrY AMOUNT
Technical Services: .
Vu-Graphs - 5.02 20 $ 100
Xerox, pages .055 3,927 216 ,
Computing Services: 31e
Processor Units 235 7 1,645
Peripheral Units 85 1.1 94
" Remote Terminal, hrs. 10.50 100 1,050
: . _ 2,789
" Travel: ’
L.A./Wash., D.C. .
Air Fare, trips 612 5 3,060
Subsistence, days 79 10 790
Travel Requests, each 12.50 5 63
L.A./San Francisco, CA. T
Air Fare, trips 96 1 96
Subsistence 79 4 316
Travel Requests, each 12.50 1 13
4,338
- TOTAL OTHER DIRECT COSTS _ 7,773
COST BEFORE G & A $106,868
G & A EXPENSE 13,252
SUBTOTAL $120,120
COST OF MONEY . 2,297
TOTAL ESTIMATEDR COST s $122,417
TRW COST SHARE (1,224)

TOTAL COST LESS TRW COST SHARE ) . $121,183

) 3' e or chsclosurp of propossl data 8 SLbjECT to
Theo ras:rZiion on tne Title 2age of thrs Praposs!
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ORIGINAL PAGE 1S Proposal No. 36115.000R1 |
ALITY z
.OF POOR QU EXPLANATORY NOTES FOR BIDDING CATEGORIES ‘ !
These notes are includad to provide a definition of each bidding category.
The following list inciudes the major bidding categories, however, all may
not be applicable to this proposal.

ADMINISTRATIVE CONTRACTING

OFFICER (ACO) RESIDENT AUDITOR
. AFPRO-TRM : DCAA Resident Office ~
Chief, Contract Administration Div. TRW Inc., Defense and Space
TRW Inc., Defense and Space Systems Systems Group
Group One Space Park

One Space Park . Redondo Beach, California 90278
Redondo Beach, California 90278 .

TRW Inc., Defense and Space Systems Group believes that i1ts current cost
accounting practices used in estimating costs in pricing this proposal

are consistent with the cost accounting practices disclosed in its submitted
Cost Accounting Standards Board Disclosure Statements and revisions thereto.
Additional Disclosure Statements or revisions may be in preparation and
notification and submittal will be accomplished pursuant to ASPR 3-1205!b).

The data contained in this cost proposal has been prepared by C. W. Bolin,
ATD Pricing Operations, TRW Inc., Defense and Space Systems Group, One
Space Park, Redondo Beach, California 90278.

BIDDING CATEGORIES

TRW Inc., Defense and Space Systems Group operates under a policy of ACO
bidding rate approval, subject to periodic review. The above Resiiient
ACO normaliy reviews for approval those Compar + established biddiny rates
for use in pricing contract proposals to the Gc.ernment that are identi-
fied with an asterisk. The code numbers listed within the parentheses
fdentify the account number used to accumulate the respective costs in the
Company accounting rvstem.

BIDDING CATEGORIES ESTIMATING BASIS
Direct
Direct Labor* Direct Labor Hours
Travel/Subsistzance* ) Trip/Days
Consultants Days
Material Material Item Cost
Major Procurements Labor or Material Procurement
Customer Plant Equipment Equipment Item Cost
Technical Services (Graphics Prod.) Service Request
Configuration Adm. & Data Mgmt.* Service Request
Computing Services* Service Hours/Units
Overtime Premium Direct Labor Hours
indirect o
Overhead+ Direct Labor Dollars
Procurement* Direct Prccurement Dollars
‘General & Administrative ~ Total Cost Prior to G & A

Applied to the same bases as are
used to allocate Indirect Expenses

Cost of Money Factors
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Proposal No. 36115.000R] !

¢ _ ORIGINAL PAGE 1§ ;
OF POOR QUALITY

DIRECT LABOR

Direct labor costs are identifiable directly to a specific contract

or project. The direct labor rates are developed by labor category, .
as jdentified and shown in this proposal, from historical data and the

evaluation of industry wage and salary patterns, labor market

' conditions, and other relevant factors.

Direct labor bidding rates are subject to review and formal approval
by the cognizant Resident Administrative Contracting Officer (Chief,
Contract Administration Division). The actual direct labor rates are

" continually under review by TRW and the ACO. When a significant
variance between the actual rates and the bidding rates or a change
in the conditions upon which the bidding rates were based is identified,
TRW or the ACO may .request a revision of the direct labor bidding rates.

The proposed work will be accomplished during calender year 1980.

The direct labor hours proposed are from detailed subtask estimates
provided by the functional organizations responsible for the performance
of specific tasks; These estimates have been reviewed and analyzed .

and are the basis for the proposed labor.

The direct labor rates applied in this proposal are for the galendar
year(s) 1980. «

On the following page are the Labor Category descriptions for the
proposed projecs. '

6, ’ Use or disclosure of proposs! de:a is sudjuct to
o rgstricion en the Titie page of tus Proposal
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LABOR CATEGORY DESCRIPTION

Engineering B (100B) Top engineering and scientific personnel who -0
are responsible for planning, organizing, and directing engineering
programs and activities of outstanding importance.

Engineering C (100C) Senior engineering and scientific personnel

whose duties and responsibilities require creativity, engiheering
judgment'in solving unusual and complex engineering problems, determin-
ing program objectives and requrements, and developing standards and
yuides for diverse engineering and scientific activities.

Technicians {i06) Non-exempt technical job ciassifications involving
technical support of laboratory design,'deve1opment, and test activities.
Typical classifications are Electronic and Mechanical Technician, Lab-
oratory Analyst and Research Assistant.

Clerical & Administrative Support (i103) Non-exempt job classifications
involving the performance of clerical and administrative duties.

'

7 ° Bea or Gisciosure of propesal dats i@ subject 1o
tha resinction on the Titio pogo of ts Proposal
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INDIRECT EXPENSE RATES

Indirect expenses are incurred for the common benefits of all contracts
and are not identifiable to a specific contract. A multiple burden pool
system is employed for the collection and distribution of indirect ex-
penses. The use of multiple burden pools recognizes that certain
functional and organizational actvities contribute to the performance
of a contract in different ways and degrees depending upon the tyne of
work or services they perform, and the pools are designed to accomplish
the most equitable distributicn of expenses.

Overhead consists of costs incurred by organizations involved in the day-
to-day support of operating tasks necessary for fuifiliment of all con-

" tracts and includes mi.gement support, payroll expenses, communications

costs, etc. Expendituras for overhead tasks are charged to one of the
burden pools of the multiple burden pool system. Distribution of th

pools to contracts is based on direct labor dollars.

~
Llic

Procurement consists of all those vindirect expenses generated by cost

centers involved in purchasing, subcontracting, receiving, etc., of

procurements. A rate is developed by dividing the total procurement
pocl costs by the total dollar value of procurements. The base for the
application of the procurement rate is the dollar value of the pro-
curements that are charged direct to the project.

General and Administrative (G & A) consists of expenditures for those
functions which are identified with the overall management and sustenance
of TRW Systems Group. The G & A rate is developed by dividing the G & A
pool expenses by the cost of sales. The base for the application of

the G & A rate to the project is the total cost of the project including
all applicable direct and indirect costs.

Cost of Money consists of imputed interest costs determined by applying

a cost of money rate to facilities capital employed in support of Company
contracts. The base for the application of each cost of money factor used
in this proposal is the same base as is used in applying the respective
Overhead, Procurement or G&A burden rates.

8 . Use or disciosure of Proposal Cats is subject 1o
e restriction o0 the Titla pape of this Preposa!
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CONTRACT FACILITIES CAPITAL AND COST OF MONEY
CONTRACTOR: TRW Inc., Defense and Space Systens Group RFP/CONTRACT PIIN NO.
susiNnessuniT:  DSSG - Applied Technology.Division
ADDRESS: One Space Park, Redondo Beach, California 90278 F""""""‘CE PERAIQD
2. OVERHEAD POOLS ) Acgbf;?asrtnc ’53‘225223’ FACILITIES CAPITAL COSY OF MONEY
e PERIOD ALLOCATION
BASE 4, FACTORS 5. AMOUNT
ENG INEERING LABOR : 1980 38,770 001159 2 036
L&A 1980 106,868 .002439 261
7
r
6. CONTRALCTY FACILITIES CAPITAL COSY OF MONEY 2 , 297
¥. FAélL!T!iS CAFITAL COST OF MONEY AATE .:_ 7 . 7875% ]G . 25%
3. CONTRACT FACILITITS CAPITAL CMPLOYED 22 ,4‘] 0
LIRS

BD ‘tonu I 85! PHLVIOUS £DIVIUNS AL OBSOLL T2
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