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ANALYSIS TECHNIQUES AND SOFTWARE DEVELOPMENT

An interactive version of the technique for temperature and

density analysis used in the automated analysis program is under

development. This w i l l be s i m i l a r in operation to the current

interactive program, but wi I I use the -t- or - Z head for temperature

analysis and the ra d i a l head only for densities. Interactive

analysis is desirable for case studies, since it provides the best

possible results for a given data set and also provides a clear

picture of the q u a l i t y of the data. This modification w i l l permit us

to extend the interactive analysis to other local times and magnetic

activity conditions than is presently contained in our analyzed data

set.

Flow velocities produced by the flow velocity analysis have been

incorporated into the temperature and density analysis in the

Automated Analysis Program (for the global empirical model). This is

l i k e l y to have si g n i f i c a n t effect only for some portions of the outer

plasmasphere and beyond. It w i l l permit the estimate of a better

flux'density for those regions where the standard RPA analysis cannot
!

be carr i ed out.
t

;We have incorporated a new effect into the p a r a l l e l equation of

motion used in our ion transport calculations. This effect, pointed

out—recently by C l a d i s , is essentially a "centrifugal"

acceleration on the ion p a r a l l e l motion given by

V_*db/dt.



This term contributes an important acceleration to the ion motion

when the convection velocity is large and the direction of the

magnetic f i e l d is changing s i g n i f i c a n t l y along the ion trajectory, as.

in the near-Earth t a i l regions. The resulting energization of O+ can

be quite substantial. We have calculated b u l k parameters for a

number of cases and included this effect in revised plots for two

papers in press.

DATA ANALYSIS AND MODELING
i
!

A statistical study of 1982 data for occurrences of equatorially

trapped plasma has been extended. The previous survey, which

u t i l i z e d only the MSFC summary fiche, has been supplemented with the

GSFC summary fiche. which has had the effect of substantially

improving the late 1982 coverage. We f i n d that in the post midnight

region ( 1 - 3 LT) , the trapped plasma is I imited to ±. 5 degrees

magnetic latit u d e , w h i l e in the early after'noon (13-15 LT) . latitude

ranges as high as ±30 degrees are found. This survey has provided a

l i n k i t o e a r l i e r ATS-6 and I SEE studies of pancake distributions.
;

Although the most energetic, and most anisotopic plasmas are trapped

w i t h i n a few degrees of the equator, the results of these equatorial

interactions extend substantially along the magnetic f i e l d l i n e in

the afternoon and dusk region; and these high l a t i t u d e extensions

were previously studied by the H u n t s v i I l e group. Results of this

study were incorporated into a revision of the equatorial ion paper,

which has been resubmitted and accepted (Ref.1).



An investigation of ion and electron heating at high a l t i t u d e s

in the outer pIasmasphere has been completed. It was designed to

examine the mechanisms for heating the plasma in this region and the.

possible l i n k s between this heating and observed heavy ion

enhancements. A parametric study to determine the magnitude of the

energy source necessary to raise the ion temperature to observed

levels was carried out. and results were reported to the Spring AGU

Meet ijng CRef. 2). This study showed that to properly account for

observations in the ionosphere and at high altitudes, energy must be

put into both the electrons and the ions in a ratio of about 10 to 1.i
!

The high temperatures which resulted in the model were sufficient to

increase the O+ density to values comparable to those observed.

I n i t i a l results from a collaborative study with researchers at

The University of Michigan indicate that Coulomb interactions

inv o l v i n g suprathermaI and ring current ions and the thermal plasma

can supply the required amount of energy. A d e t a i l e d case study

involving DE 1 and 2 data and modeling is i'n progress. Data from the

EICS instrument on DE-1 has been used to determine the populations of

energetic ions w i t h i n the ring current. Calculations of the amount

of energy transferred from these populations to the ambient
i

pIasmaspheric ions and electrons via Coulomb interactions give

heating rates comparable to those previously predicted by the

modeling work. These calculated rates have been used in a new

modeling effort and the results (in both ion density as w e l l as ion

.and electron temperature) are in agreement with measured values. The

time necessary to produce the observed O+-t- and O+ enhancements is

consistent with the scenario in which the ring current- plasmasphere



interaction begins near local dusk and continues into the nightside

sector. Results from this study w i l l be presented to the H u n t s v i l l e

Workshop on Magnetosphere-Ionosphere Modeling (Ref. 3); and a

manuscript is currently in preparation for submission to JGR.

Results of a related collaborative study involving DE-1 and DE-2

observations, together with theoretical calculations, show that the

portijon of the energy going to the electrons from the Coulomb

interactions just noted is sufficient to drive SAR arcs observed

simultaneously. They also demonstrate that the spatial d i s t r i b u t i o n
!

of 'heating is consistent with the d i s t r i b u t i o n of heating needed to

produce the observed SAR arcs (Ref. 4,5). Further analysis of the

set of coordinated observations has delineated h i g h and low a l t i t u d e

signatures of SAR arc f i e l d l i n e s (Ref. 6,7), among them the heavy

ion enhancements near the plasmapause, which we have examined in

d e t a i l with RIMS observations and are preparing for publi c a t i o n (Ref.

8), and which we are studying further with numerical simulations, as

noted above.

To improve the number of observations in our statistics, the

data base of DE-1/RIMS temperatures and densities has been extended

to over 100 pIasmasphere transits. Results of the statistical

analysis are not q u a l i t a t i v e l y different from those reported

previously. In a d d i t i o n , a v a i l a b l e ISEE-1/PCE temperatures have been

compi led and given a s i m i lar s t a t i s t i c a l treatment. Although the

size of the I SEE sample is much smaller than that of RIMS, there is

general consistency between the two sets. The quantitative

differences of note are a general lower magnitude of dayside



temperatures in the ISEE-1/PCE data set and indications of somewhat

more spatial structure. W h i l e the lower temperatures in the inner L-

s h e l l s are consistent with the lower level of solar activity for the .

time frame of the I SEE observations, the lower temperatures in the

outer L-shells require a different explanation, since night side

temperatures are higher. A nightside heat source in the outer

p I a,smasphere may resolve this difference. These results were

reported to the COSPAR meeting in Toulouse, France (Ref. 9).

Ad d i t i o n a l statistical data on density and composition wi I I be

presented to the modeling workshop (Ref. 10).

We have been examining statistical trends in the density •

pro.fi I es in the plasmasphere from the Goddard microfiche. We have

obtained a number of interesting statistical results, including the

tendency for r e l a t i v e l y featureless p r o f i l e s to occur in the dawn

sector and m u l t i p l e plateau p r o f i l e s to appear in the dusk-evening

s i d.e of the plasmasphere. It would appear that these resu I ts can be

interpreted in terms of the time dependent "effects of convection

electric f i e l d s on the plasmasphere, as discussed, for example, by

Chen and Wolf. This work was presented to the COSPAR meeting in

TouIouse < Ref. 11).

Theoretical modeling of the neutral upper atmosphere and

ionosphere of Uranus has continued. Observations by Voyager showed

that the exospheric temperature reached 750 K. Using this temperature

and temperatures measured at lower a l t i t u d e s by the radio science and

infared instruments on Voyager new model atmospheres were calculated.

The model density p r o f i l e s for H2 and H are in good agreement with



measured values from the u l t r a v i o l e t spectrometer. Further work, in

collaboration with the UVS team at the University of Arizona, on

interpreting the UVS observations and possible mechanisms for the

production of the electroglow has been i n i t i a t e d . Calculations for

both Uranus and Saturn, in which an a d d i t i o n a l population of 15-20 eV

electrons (from an unspecified source) is added in the region of peak

phqtoeIectron production, provide good agreement between the

calculated and observed UVS emissions, both in the a l t i t u d e

d i s t r i b u t i o n and overall magnitude. These results suggest that the

mechanism responsible for the electroglow is linked to

photoeIectrons. Results from these studies were presented to the

N e i I Brice Memorial Symposium on the Magnetospheres of the Outer

Pla'nets <Ref. 12).

Analysis of data from the RPA on the Plasma Diagnostics Package

(POP) of STS-3 has begun. The i n i t i a l effort is focused on

determining the ion behavior in the POP wake.

SPACECRAFT SHEATH STUDIES

An examination of SCATHA ion gun experimental data has been

i n i t i a t e d in preparation for the ISTP/TIDE experiment. Pr e l i m i n a r y

results indicate that the SCATHA experiments invo l v i n g 20

microamperes current were sufficient to change the s a t e l l i t e

potential from +10 V to near zero. Further analysis should make it

possible to determine more accurately the current levels necessary to

control the s a t e l l i t e potential. In p a r a l l e l with this study, we re-



examined the experiments with the Aerospace Corporation electrostatic

analyzers on SCATHA. These detectors were mounted on booms away from

the s a t e l l i t e , and could be biased with respect to the s a t e l l i t e , i n . -

the same way the GEOS suprathermal plasma analyzers were. We are re-

examining these data to determine the effectiveness of this

technique.

Our analysis of electron gun experiments on SCATHA has been

extended to include eel ipse operations in order to test a hypothesis

that there are interactions between the 50-100 eV beam and spacecraft

generated photoeIectrons. Although there are l i m i t e d data in the

desired modes, the tentative conclusion is that our hypothesis is

supported by the recently analyzed data. There are s i m i l a r i t i e s

between the eclipse and sunlight data, however, which suggest that in

our one good eel ipse measurement, there is a naturally occurring cold

plasma around the sat e l I ite, which is interacting with the beam.

As part of a long term objective of fu'l ly understanding the DE-

1/RIMS charging behavior, we have performed a statistical correlation

of the RIMS density-spacecraft-potential relationship. This f i r s t

effort uses the pIasmasphere data base discussed above, forming a

foundation for later work which wi I I extend the analysis to regions

beyond the pIasmasphere.

LABORATORY PLASMA FLOW STUDIES

Testing of the MASSCOMP software to be used in taking and

8



d i s p l a y i n g data in the two-ion plasma experiment was completed

successfully. The MASSCOMP w i l l be used to record the Langmuir probe

experimental data. Development of software for analysis has been

in i t i a t e d on the VAX system.

A new signal a m p l i f i e r was i n s t a l l e d in the D i f f e r e n t i a l Ion

Flu^x Probe CDIFP). A 15 Hz low pass f i l t e r was added to the DIFP

c i r c u i t to reduce noise on the signal input to the computer.

MEETINGS

Drs. Chandler and Horwitz and undergraduate B. G i l e s attended

and presented papers at the Spring AGU Meeting. These and other

members of the UAH magnetosphere group were authors or co-authors of

nine papers CRef. 2, 4, 6, 13-18) presented there.

Dr. Olsen presented an invited paper (Ref. 19) at the NATO

meeting on spacecraft charging in The Hague, Netherlands.

Drs. Comfort, Horwitz and Olsen presented papers to the XXVI

COSPAR Meeting in Toulouse, France. Members of the UAH magnetosphere

group were authors or co-authors of nine papers (Ref. 7, 9. 11, 20-

25) presented to various symposia or topical meetings comprising that

Meeting.



Drs. Chandler, Comfort, Horwitz, Olsen and graduate student T.

Reyes w i l l participate in the First H u n t s v i l l e Workshop on

Magnetosphere/Ionosphere Plasma Modeling in October. They w i l l be

authors or co-authors of six papers presented there (Ref.3, 10, 26-

29) .

PUBLICATIONS

/

In a d d i t i o n to the papers noted above, the f o l l o w i n g papers are

at the indicated stage of the publ ication cycle.

* Papers published during this period are those on: low energy

ions around a magnetospheric s a t e l l i t e (Ref. 30), l a t i t u d i n a l plasma

d i s t r i b u t i o n in the dusk bulge (Ref. 31), plasma phenomena in wakes

< Re,f. 32), up we M i n g ion source characteristics (Ref. 33), pi asma and

wave observations in a compressionaI PC 5 event (Ref. 34), t a i l lobe

ion spectrometer (Ref. 35), velocity f i l t e r mechanism for ion bowl

distributions (Ref. 36), DE - Chatanika observations of ionosphere /

magnetosphere coupling (Ref. 37), ion flows in the pIasmasphere (Ref.

38), plasma boundaries in the inner magnetosphere (Ref. 39),

transport of accelerated low energy ions in the polar magnetosphere

(Ref. 40), i on .accelera t i on during piasma expansion into a vacuum

(Ref. 41), and ion energization in u p w e l l i n g ion events (Ref.42).

* Papers accepted for publ ication and in press are those on-. more

PC 5 plasma and wave observations (Ref. 43), potential modulations of

10



the SCATHA spacecraft (Ref. 44), DE-1 and DE-2 measurements of

pIasmasphere-ionosphere coupling (Ref. 45), electric f i e l d s near the

plasmapause (Ref. 46), ATS-6 record charging events (Ref. 47), solar.,

wind control of the geomagnetic mass spectrometer (Ref. 48),

geomagnetic spectrometer in the magnetotail lobes (Ref. 49), and

simulation and measurements of ionospheric plasma in the

magnetosphere (Ref. 50).

* Papers submitted for pub I ication and in review are those on:

O++ in the plasmasphere (Ref. 51), parabolic heavy ion flow (Ref.

52), plasma wake model comparisons (Ref. 53), ring current O+ effects

on SARARC formation (Ref. 54), and h i g h a l t i t u d e electron beam

experiments (Ref. 55).

* Papers in draft stage in preparation for submission are those

on: semi-empiricaI modeling of spin modulation of RPA fluxes (Ref.

56),, plasmasphere and plasmapause characteristics (Ref. 57).

comparisons of theory and data for the t a i l " lobe ion spectrometer

(Ref. 21), modeling of electron temperature enhancements in s a t e l l i t e

wakes (Ref. 58), and shuttle orbiter plasma wake (Ref. 59).

Richard H. Comfort
<? "̂ —rr
James L. Horwitz

1 1



REFERENCES

Olsen, R. C. . S. D. Shawhan, D. L. Gallagher. J. L. Green. C. R..
Chappell, and R. R. Anderson, Plasma observations at the Earth's
magnetic equator. J . Geophys . Res . . in press, 1986.

Chandler, M. O. , J. L. Horwitz, R. H. Comfort, and J. T.
Ponthieu,, Theoretical investigations of O+ and O++ enhancements
in the outer p I asmasphere , EOS. 67. 336, 1986; presented to the
Spring Meeting of the American Geophysical Union. May 19 - 22,
1986, Baltimore, Maryland; also in preparation for submission to
J . Geophys . Res . . 1986.

Chandler, M. O. . J. U. Kozyra, J. L. Horwitz, R. H. Comfort, W,
K. Peterson and L. H. Brace, Modeling of the thermal plasma in
the outer p I asmasphere: a magnetospher i c heat source, to be
presented to the First Hunt s v i l l e Workshop on Magnetosphere/
Ionosphere Plasma Models. October 13-16. 1986, Guntersville
State Park, Alabama.

Cravens, T. E., J. U. Kozyra, A. F. Nagy, R. H. Comfort, and W.
K. Peterson, A re-evaluation of the Coulomb c o l l i s i o n energy
source mechanism for SAR arcs using Dynamics Explorer data, EOS
67 . 336, 1986; presented to the Spr i ng "Meet i ng of the American
Geophysical Union, May 19 - 22. 1986, Baltimore, Maryland.

Kozyra, J. U., T. E. Cravens, A. F. Nagy, W. K. Peterson, R.
Comfort, and L. H. Brace, The role of ring current O+ in the
formation of Stable Auroral Red arcs, to be submitted to J .
Geophys . Res . . 1986.

H.

Kozyra. J. U., T. E. Cravens, A.
Huff, R. H. Comfort, J. H. Waite
Hoffman, J. D. Winningham, J. L.
Observations by the Dynamics Exp
h i g h and low a l t i t u d e signatures
67. 336, 1986; presented to the Spring Meeting of the American
Geophysical Union, May 19 - 22, 1986, Baltimore, Maryland.

F. Nagy, D.
, J r . ," L . H
Burch, and
orer sate I
on SAR arc

R. L.A Gurnett
Brace, R. A

W. K. Peterson,
ite of correlated
f i e l d I i nes, EOS.

Kozyra, J. U., T. E. Cravens, A. F. Nagy, D. A. Gurnett, R. L.
Huff. R. H. Comfort, J. H. Waite, Jr., L. H. Brace. R. A.
Hoffman, J. D. Winningham, J. L. Burch. and W. K. Peterson,
Observations by the Dynamics Explorer s a t e l l i t e s of new
signatures in p a r t i c l e and f i e l d measurements associated with
SAR arc f i e l d lines at magnetospheric heights, presented to the
XXVI COSPAR Meeting, June 30 - July 12, 1986, Toulouse, France;
Adv. Space Res.. in press, 1986.

Roberts, W. T., Jr., j. L. Horwitz, R. H. Comfort, J- H. Waite,
Jr. , J. L. Green, and C. R. ChappeI I , Heavy ion enhancements in
the outer pIasmasphere, to be submitted to J. Geoohvs. Res..
1986.

12



9. Comfort, R. H., Plasmasphere thermal structure as measured by
ISEE-1 and DE-1, invited paper, presented to the XXVI COSPAR
Meeting, June 30 - July 12, 1986, Toulouse, France; Adv. Space
Res.. in press, 1986.

10. Comfort, R. H., I . T. IMewberry and C. R. Chappe I I , Preliminary
statistical survey of pIasmaspheric ion properties from
observations by DE-1/RIMS, to be presented to the First
H u n t s v i l l e Workshop on Magnetosphere/ Ionosphere Plasma Models,
October 13-16, 1986, Guntersville State Park, Alabama.

11. Horwitz, J. L., R. H. Comfort, and C. R. Chappell, Plasmasphere
and plasmapause characteristics as measured by DE-1, invited
.paper, presented to the XXVI COSPAR Meeting, June 30 - July 12,
!1986, Toulouse. France; Adv. Space Res.. in press, 1986.

12. Chandler. M. O.. J. H. Waite, Jr.. B. Sandel, R. Ye I Ie, D.
Shemansky, J. Holberg and L. Broadfoot, A comparison of
'theoretical results to the Voyager/Uranus observations,
presented to the N e i l Brice Memorial Symposium on the
Magnetospheres of the Outer Planets, September 1-5, 1986, Iowa
City, Iowa.

13. O r s i n i , S., M. Candid! and J. L. Horwitz, Observations and a
I model for the t a i l lobe ion spectrometer, EOS. 67. 355, 1986;

presented to the Spring Meeting of the American Geophysical
Union, May 19 - 22, 1986, Baltimore, Maryland; also in
preparation for submission to J. Geophys. Res.. 1986.

14. G i l e s , B. L., C. R. C h a p p e l l , J. H. Waite, Jr., T. E. Moore, and
J. L. Horwitz, The auroral ion fountain: MLT, L-shell and
magnetic activity dependences, EOS. 67. 338, 1986; presented to
the Spring Meeting of the American Geophysical Union, May 19 -
22. 1986, Baltimore, Maryland; also in" preparation for
submission to J. Geophys. Res.. 1986.

15.- Swinney, K. , and J. L. Horwitz, Parametric studies of three-
.dimensional ion trajectories in the magnetosphere, EOS. 67. 344,
:1986; presented to the Spring Meeting of the American
'Geophysical Union, May 19 - 22, 1986. Baltimore, Maryland; also
;in preparation for submission to J. Geophvs. Res.. 1986.

16. Wright, Jr., K. H.. IM. H. Stone, K. S. Hwang, U. Samir. A
.pre l i m i n a r y view of the orbiter plasma wake from Spacelab 2,
EOS. 67. 348, 1986; presented to the Spring Meeting of the
American Geophysical Union, May 19 - 22, 1986, Baltimore,
:MaryI and.

17 Hwang, K. S., N. H. Stone, K. H. W r i g h t , Jr., U. Samir,
Conditions for the emission of broadband electrostatic waves
near the shuttle orbiter, EOS. 67. 348, 1986; presented to the
Spring Meeting of the American Geophysical Union, May 19 - 22,
1986, Baltimore, Maryland.

13



18. Horwitz, J. L., Parabolic heavy ion flow in the polar
magnetosphere. EOS. 67. 347, 1986; presented to the Spring
Meeting of the American Geophysical Union, May 19 - 22. 1986,
Baltimore, Maryland; also in preparation for submission to J.
Geophys. Res.. 1986.

19. Olsen, R. C., and H. A. Cohen, Electron beam experiments at high
altitudes, presented to the NATO Meeting on The Aerospace
Environment at High Altitudes and Its Implications for
'Spacecraft Charging and Communications, June 2-6. 1986, the
Hague, Netherlands.

20. Lockwood, M. , J. H. Waite, Jr., T. E. Moore, C. R. ChappeI I and
J. L Horwitz, Low-energy ion flows in the polar magnetosphere,
•invited paper, presented to the XXVI COSPAR Meeting, June 30 -
'July 12, 1986, Toulouse. France; Adv. Space Res.. in press,
1986.

21. C a n d i d i , M.. J. L. Horwitz and S. Or s i n i , The t a i l ion
'spectrometer effect: theory and observations, presented to the
XXVI COSPAR Meeting, June 30 - July 12, 1986, Toulouse, France.

22. Brace, L. H., W. Hoegy, and J. L. Horwitz. Signatures of thermal
plasma coupling between the ionosphere and pIasmasphere, invited
'paper, presented to the XXVI COSPAR Meeting. June 30 - July 12.
1986, Toulouse, France; Adv. Space Res.. in press, 1986.

23. Olsen, R. C., and H. A. Cohen, Electron beam experiments at high
a l t i t u d e s , presented to the XXVI COSPAR Meeting, June 30 - J u l y
12, 1986, Toulouse. France; Adv. Space Res.. in press. 1986.

24. Olsen, R. C., and C. R. ChappeI I , Con i c a l ion d i s t r i b u t i o n s near
one earth radius, presented to the XXVI COSPAR Meeting, June 30
.- J u l y 12, 1986, Toulouse, France; Adv. Space Res.. in press,

: 1986.

25; Samir, U., R. H. Comfort, C. R. ChappeI I , and N. H. Stone, The
interaction of a body with the terrestrial plasmasphere -
.parametric representation, presented to the XXVI COSPAR Meeting,
;june 30 - July 12, 1986, Toulouse, France.

26. iHorwitz, J. L. The ki n e t i c approach in g l o b a l plasma transport
imodeling : advantages and d i f f i c u l t i e s , invited paper, to be
presented to the First H u n t s v i l l e Workshop on Magnetosphere/
.Ionosphere Plasma Models, October 13-16, 1986, Guntersville
;State Park, Alabama.

27. .Olsen. R. C.. and C. R. C h a p p e l l , Statistical models of
equatorial trapped plasma, to be presented to the First

—Huntsville Workshop on Magnetosphere/ Ionosphere Plasma Models,
October 13-16, 1986, Guntersville State Park. Alabama.

28: Comfort, R. H., The magnetic mirror force in plasma f l u i d
models, to be presented to the First H u n t s v i I l e Workshop on
Magnetosphere/ Ionosphere Plasma Models, October 13-16, 1986,
GuntersviIle State Park, Alabama.



29.

30.

31 .

32.

33.

Giles. B. L., C. R. Chappell, J. H. Waite. Jr., T. E. Moore. J.
L. Horwitz, Dynamic evolution of low energy ions in the
terrestrial magnetosphere, to be presented to the First
H u n t s v i l l e Workshop on Magnetosphere/ Ionosphere Plasma Models,.
October 13-16, 1986, Guntersville State Park, Alabama.

Samir, U., R. H. Comfort. C. R. Chappell, and N. H. Stone, The
d i s t r i b u t i o n of low energy ions in the v i c i n i t y of a
magnetospheric s a t e l l i t e , J. Geophvs. Res.. 91. 5725. 1986.

Decreau, P. M. E., D. Carpenter, C. R. Chappell, R. H. Comfort.
J. L. Green. D. A. Gurnett, R. C. Olsen, and J. H. Waite, Jr.,
L a t i t u d i n a l plasma d i s t r i b u t i o n in the dusk pIasmaspheric bulge:
j r e f f i l i n g phase and qu a s i - e q u i I i b r i u m state, J. Geophvs. Res..
!91 . 6929, 1986.

Wright. K. H.. D. E. Parks, I. Katz. N.
More on the expansion of a coI I ision I ess
!a body, J. Plasma Phys. .35.. 119. 1986.

H. Stone, and U. Samir,
plasma into the wake of

Moore. T. E., M. Lockwood. M. O. Chandler, J. H. Waite. Jr., C.
R. Chappel I , A. Persoon, and M. Sugiura, UpweI I ing O+ ion source
characteristics. J. Geophvs. Res.. 91. 7019. 1986.

34.;

35.

36.

Engebretson, M. J.. L. J. Cah i I I . Jr.. J. H. Waite. Jr., D. L.
Gal lagher, M. O. Chandler, M. Sugiura, and D. R. Weimer, Wave
and plasma observations during a compress i ona I PC 5 wave event
August 1O, 1982, J. Geophys. Res. . 91 . 6884, 1986.

Geophvs.Horw i
Res , ,

tz ,
91

J • L. ,
5689,

The
1986

ta i I lobe ion spect rometer .

Horwitz, J. L., V e l o c i t y - f i l t e r mechanism for ion bowl
d i s t r i b u t i o n s (bi-modal conies), J. Geophys. Res.. 91. 4513,
1986.

37: Green, J. L., J. H. Waite, Jr., C. R. Ch a p p e l l , M. O. Chandler,
.J. R. Doupnik, P, G. Richards. R. Heel is, S. D. Shawhan, and L.
'H. Brace. Observations of ionospheric magnetospher i c coupling:
!DE and Chatanika coincidences, J. Geophys. Res.. 91. 5803. 1986.

381 iChandler. M. O. , and C. R. C h a p p e l l , The flow of H* and H- along
magnetic f i e l d l i nes in the p I asmasphere , J. Geophvs. Res.. 91.
.8847, 1986.

39. Horwitz, J. L., S. Menteer , J. Turnley. C. R. C h a p p e l l , J. L.
Burch, D. Winningham, J. Craven, D. W. Slater, Plasma boundaries
in the inner magnetosphere, J. Geophvs. Res.. 91. 8881, 1986.

40. Horwitz, J. L., M. Lockwood, J. H. Waite. Jr., T. E. Moore. C.
R. Chappel I , and M. O. Chandler, Transport of accelerated low-
energy ions in the polar magnetosphere, in ion Acceleration in
the Mannetosphere and ionosphere, ed . Tom Chang, Geophvs i cs
Monograph 38 . p. 56, 1986.

15



41. Samir. U.. N. H. Stone, and K. H. Wright, Ion acceleration: a
phenomenon characteristic of the expansion of a plasma into a
vacuum, in Ion Acceleration in the Maqnetosphere and Ionosphere,
ed. Tom Chang, Geophysics Monograph 38. p. 254, 1986.

42. Waite, J. H., Jr., T. E. Moore, M. O. Chandler, M. Lockwood, A.
Persoon and M. Sugiura, Ion energization in u p w e l l i n g ion
events, in Ion Acceleration in the Maqnetosphere and Ionosphere.
ed. Tom Chang, Geophysics Monograph 38. p. 61, 1986.

43. Waite. Jr., J. H., J. F. E. Johnson, C. R. ChappeI I , D. L.
Gallagher, R. C. Olsen, R. H. Comfort, D. Weimer, S. D. Shawhan,
W. K, Peterson, and E. G. Shelley. Plasma and wave observations
!of a PC 5 wave event, J. Geophys. Res.. in press,1986.

44. Craven, P. D.. R. C. Olsen, J. FenneI I , D. Croley, and T.
Aggson. Potential modulations on the SCATHA spacecraft, J.
Geophvs. Res.. in press, 1986.

ii
45v Horwitz, J. L., L. H. Brace, R. H. Comfort, and C. R. Chappell.

Dual spacecraft measurements of pIasmasphere-ionosphere
coupl ing, J. Geophvs. Res., in press, 1986.

46. Olsen, R. C., T. L. Aggson, and B. G. Ledley, Observations of
] electric f i e l d s near the plasmapause, J. Geophys. Res.. in

press. 1986.

47. Olsen, R. C., The record charging events from ATS-6, in press J,
Spacecraft Rockets. 1986.

48. Waite, Jr., J. H., M. Lockwood, T. E. Moore, M. O. Chandler, J.
L. Horwitz, and C. R. Chappell, Solar wind control of the
.geomagnetic mass spectrometer, Solar Wind-Maqnetosphere
Coup l i n g , (monograph), in press, 1986."

49.- Horwitz, J. L., Geomagnetic spectrometer in the magnetotail
lobes, Chapman monograph on MaqnetotaiI Physics, in press, 1986

50. |Horwitz, J. L., Simulation and measurements of low-energy
'. ionospheric plasmas in the maanetosphere. international
iSvmposium on Space Physics, in press, 1986.

51. Chandler, M. O., J. J. Ponthieu, T. E. Cravens, A. F. Nagy. and
P. G. Richards, Model calculations of minor ion populations in
•the plasmasphere, submitted to J. Geophvs. Res.. 1986.

52. Horwitz, J. L., Parabolic heavy ion flow in t h e p o l a r
magnetosphere, submitted to J. Geophvs. Res.. 1986.

53. Samir, U., R. H. Comfort, N. H. Stone, and K. H. Wright. Jr., A
comparison between plasma wake models for pIasmaspheric and
ionospheric conditions, submitted to Planet. Space Res.. 1986.

16



54.

55.

56.

Kozyra. J. U.. E. G. Shelley, R. H. Comfort. L. H. Brace. T. E.
Cravens and A. F. Nagy. The role of ring current O+ in the
formation of Stable Auroral Red arcs, submitted to J. Geophys.
Res.. 1986.

Ol sen, R. C.
submi tted to

, Electron beam experiments at
J. Elect rostat i cs. 1986.

h i gh a It i tudes,

Comfort, R. H., and M. O. Chandler, A semi-empiricaI,
model spin for the spin modulation of RPA fluxes, to
submitted to J. Spacecraft Rock.. 1986.

ana Iyt i caI
be

57. Horwi tz, J. L. ,
and pIasmapause
iRes. , 1986.

R. H. Comfort and C. R. ChappelI. PIasmasphere
characteristics, in preparation for J. Geophvs.

58. Singh, N.. U. Samir, K. H. Wright. Jr. and N. H. Stone. A
possible explanation of the electron temperature enhancement in
the wake of a satelI ite, to be submitted to J. Geophvs. Res..
'1986.

59. Stone. N. H., K. H. Wright, Jr.,
plasma wake of the space shuttle
assessment, to be submitted to P_

U. Sami r
orb i ter:
anet. Space

and K. S. Hwang,
a preI imi nary

Sc i . . 1986.

The

17




