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as been made
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€L xperiment on
assage in the.first half of 1968. “he

the Explorer 34 spacé-
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craft during its tai

deta used ip the analysis are individual measurements of the

£1

vector magnetic field at 2.56 sec. intervals, The experimental

L4 ul

nesults consist of statistical studie es of fLGld o“lenbgilo and

Zér component as a function of fileld nagn;tudc. The results
(=

do not support nearly oaewdﬂmcn sional field models with chan-

' '

acteristic lengfnp for field variation parallel to the nc ral;

¥
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sheet much larger than the neutral she et w1dtn. T e pﬂmnc pal

K wa

coneclusion from the da?a points ioward con“l. en.y with a quasi-

of

fopmatibn of magnetic loops as one migh* expect ¥

studiés.
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Numerical results. obtained using a simple model with
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a periodic fie 1d pattern in the flcld reversal region are com=-
pered with the ohserved internal sivuct Tuve, R
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1
“he praesence of a’neutral sheet in the tail of the guomamneto- ’
sohene was first ostablished by Huss (1L965), Latwer, other %
measuraements confirmed the neutral sheat as a permancnt )
large-seale structural eloment of the geomagnetosnhere (e.g. @
veview by Ness, 1669)., For instance, Behannon {(1968) has é
shown that the neutral sheet extends well hevoand the orbit of ' % :

-

gions of magnetic Field with cnpposite divections has become :
userul fox the construction of quantitative models For the
y Roedercr (1969).)

™

grosé'magnutosphevic £idld., (Sce wvoview b

Sypoeiser and Ness (1967) concluded Foom IMP-1 data taken a*

radizl distances between 15 .and 32 Ry, that there Is an average
o

h Tlield component of a strength of L-4 gammas supep-

3
r¥

imposced; this points towards some connection of the WulWed
0

ut geomagnetic Fficld lines hrough the neutral sheet., In . v
this picture the field is still approximately one- d*mensLOWam, %
ina that the o-dependence domlna;c . : .
Such one-dimensional fieId‘deSCWiwl Loms ave valid If one is
interested in the average field structure on time &sca vles - o
larger than several minutes. On smaller time scales one |

£inds a more conpl:caced structure, to whlcn we shal; vrefer
as the "internal SL”UCLU“@ of the neutval sheet, ;

' ,'.‘, o * +

Evidence for the existence of the internal neutral sheet - R
4

str weture was provided by Mihalov et al. (1968) and by Mihalov,

o

t al, (1970), who discussed the occurrence of both positive
and negative values of B_ (solar magnc;osnhcﬂlc coo“dlnaies)

utral sheet traversals of Explorers 33 and 35. In-: ad-

into the tail, the formation of closed loops was mentioned as
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The NASA-GSFC nmagnetoweter on the Explover 384 spacecraft hus
hoen deseribed elsewhere (Fainfield, 1989).

e
re we only state that the magnetic field vector is neasurced

N‘

A

-

-F

%.‘ﬁ
t 2.56 sccond intervals with a precisionm of # 0,16 y and an

‘accuracy of 0.1.y; the equivalent RMS noise in *the 0-5 Hz pass

-

band of the magnetometer is 0.028 Yo
’ [

* ]
P * [

¥ . . o

In February-March 1968  the ovbit of Explorer 34 was in a po-
sition favourable fox.the present purpose, Neutral sheet cros
sings weve observed on orbits 61 to 66 in the region

27 R, 'R - x.__'X 34 R.. : - |
LSRN “sm V¥ E . .

cnes . »s . ’ . M ) !
. - . . . P £ s gy
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12 time intervals have been selected, giving a total of 16351
samples of the magnetic field vector (Table 1). During these
intervals there was an enhancec tendency for T z./8] to assume .

rcl“*lvely small values. Figure 1 shows the corresponding orbizt

. ” . ] &
W . . '
sections. S ) : Vo S . L
s .
. £ N * ]

'
N ]

The average Zom position of the satellite durlng each of the
* [y R 21 2
13 intervals studied is included in Table»l. It is seen, in

the table .and Fi 3ure l”thai the obs»rved neutral sheet DO&lt”Oa
st freouently was within 1 R of the solar magnet ospherlc

eguatorial plane (z e = 0. Tbrec of the intervals selected .

‘occtrred when’ the ﬁeu;ral sheet position was =5.83, -4,6 and -
73.6 RE,;rom ‘the equatorlal plane. Such depart ‘ures are ﬁot'

' unexpected at this radial distance from the earth, ~82 RL’

when account is taken of the T‘ltlﬂg of the geomagnetic dlpolc

<2

utiliz ing ;opmulaesuch as given by Russell and Brody (1967)

'
' q
i "

»tyniCal bahgvdmm of the magnetic T

*1eld during the neut ral

3
>
®

W
b

reet iraversal is cHown in Fivure'2 In PaPL a, each data

int penmeuents the time average , over 20,48 second= of eighx

TR

leJQUQl measuvements obtained at 2.56.second intervals. The

1~—".:10

O

Pigure 2a is‘typical,of that eﬂDlOJca for

¢

t of data ‘in

2

ng the more restricted interv aJ - of neutral sheet ¢ros=-
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In Paprt b ave presented the detailed Hlots of data obtained
4t 2,80 second dntervals whiech typify the data sets utilized &
. thig analysis. It is clear» why high-resolution data are nce-~
v h" : ossavy in studying the detailed structure of neutral sheot ro-
‘ ‘ V&rS’l regions.” With very low sampling rates or through use

of averages, such as employed in the very carly exploratory

. . studiés in the INP-1 work, much detall is lost.

Particularly notewovtby in these

figures is the very rabmd

o .. change of thc magncrmc field observed at tue DO°1 ion of

the satellite. Two possible e ."nl“natmons exlsh.

the spacecraft is sampling a time-stationary but spatially
A .~ variable structure of the neltral sheet; the other that the

Fixed spatial structure of the neutral sheet is moving back

. and forth relativerto the satellite positién. There is no

unique way in which these single satellite data can be

to determiné which of the two possibilities dominates.

It is in this spirit, that a statistical study of data ob- |

tained in the neutral sheet reversal region was considered

.+ as one possible way to determine which, if any, of the pos~-

sible models Fo ihe ncutral sheet structure were more . coh-~

istent with the.observed data., The idea was to compare:

the statlo“lcs of a ilme stdLlonMry spat allj varying theo-

qetical structure.wluh the obsenved data, dssumlng that the

essen'tially épatiélly‘flxed satellite was then sampling'(in

time) the>spgtial structure of the

field reversal region.

utilized in each"éf the 13 d&ta
(see Table 1).

nagnetosphere is also relevant for poss

The ntmber of sample points

. ot

subsets varies consxderablj
the

non—typical}corditions.

A consideration
sible
The planetary magnetic activiﬁy ind

8+ 8 83 2~ 3~ 1

quietest days

state of

Kp for e*ruar} 22 was 3-

was. one of the flvq in February,

| 24,  On February 27,

- 1 2- 4- 3. Thus
¢

¢ can reasonably exp

one of 'the fi
for‘*He major
cct the start
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studied
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O+ while February 26,
Kp being 1 1+
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"'more

»
magnaetosphere
g:n' 2 LI oy CE
Gngnmw o»(ﬂf‘satt ‘é:‘xv

We now turn to
We have group
value of [Bl, ¥

and the quanti

As will Dbw.iome
interesti
than B and th
Y
The average va
und‘th~
1.68 vy, in faip
;”1967)'fo

J

:mcpe

Ness

’

A feature whic

purpose is the-

of cases. (24%)

interval (0<F<
.pointing south
the x,y-plane
ia the first i
maximum in

{

point to point

¢l tho mat

cuict magnetosphere, with

ivity.

a discussion of the cdata 2n some more detail.

plal in inteprvals according to the
ble 2

=V'B “4B *+3 “, Ta
ties of major interest for the p

D

ne
H

N
N

gives the intervals
resent discuss

L]
I

L]

data is uhe fact hat there is g

of cases where F 1s small: - F < 2y in

’

H

apparent in the "ollowing‘section, B, is
ng for t.e cemoar&son wxih GXxwilﬂg modcl

s we concentrate on the propertles of'Bz.

smali‘F

the overall average, being - .

lue of B, 7 Bz, is raku ey smatll for,
ases toé N 2y,
agreement with earlier results (Speiser and

r» essentially the same wegion of the tail. .

h is particularly important for the proéent
faet that there is a.significant fpaction
In the Ffirst
1.25 y) about half of the field vectors are

with negative values of B .

N

vard. The inclination of tbe field lines

, measured by 6], is fairly lavge (27°)

nterval, and even 1ncreases with F reaching a

t
o

the Srd interval, .

ing to note that

It‘is interest these measurements are car-
ried ouvt at géocen%ric distances snallcr than 85 RB’ where
Mihalov et al..(1968) found essentlally {one exception) no
‘case of negative. Bz.o.The reason may well be the higher time
resolution ., seeing that there is still considerable

‘variation at the present resolution.
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He ncw anpvouch the problem of the interudl structure by
what one would expeet in a simple onc-dimensional

discussing
picture where uhe field lines are pulled-out dipole LI nes.

This model secems to be consistent with obscervations on suf-
ficilently larze space and time scales (Fairfield and Ness,
1970, -

Since the present obsevvgr"ons are confined to a rather

qméll radial distance int vval, we can ilgnore spatial depen»ence
along the tail and comclude that 1h such a simple situation

B_ nmust be approximately constant (V:B=0). In this é ase all

-

dnta points would lie on & horzzontal line in the B 3

.y
2 » ¥

plane (Figure 5)., This model is how«v»r not adequate becaus
it aoes not takc into account thc Fact tnai the neutrel nue
moves such that the gtantanecus divection of the shecet nop-

~mal tilts away from its average orientation. (Mihalov et al.,

1970)0 * , ! [} "

\J

If we 1nterppet thls tilt in terms of a wave with su ic‘enflj»
rge vaelength WQ.would expect that evcny magne etic field

vector at a given point in space oscillates around-its aVeraéé

orientation vlih-' fixed angular amplxtude. In that cacse thﬁ

dcta poxnt,would lie in a wedge- bhaped region such as shown in
f;gunc 8. (The boundaries copreapond to horizontals in suitably

P

"votated coordinate systems,) Co .

. 4 B *
* e

¥

. Figure 4, part a, shows the observed ﬁield ovzentdflon’

in ‘each magnitude interval uepara;ely. Since we are dcallng

with the progectlon oi theh:;cld ont& the - x,z-Dlane we hhve
: - .
now ooccved thée nea ur@mcnts wlth :egpect to G =~/Bx‘ + Bz

4
[l

using the same inte rva’s as for F (Table 2)

i@
. X

There are two 4@*’nctlj different regioﬂs. For 8 % 5y the —

chiure is rougnly consistent WLth that given in Figure &..

14

From JEhe es;ab11abed I00ss pzo1upe of the reutral gqaet.

e
o

e

seems reasonable to visualize rveglions of largar G as lying

4 B

on the average, further away f“om the center of the neutral
’ ; ;

sheet than those where G is sma cr. e therefore conclude

¥

S5k i e ¥
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~between rnorth and south has alﬂo t completely disappeared.

Comeser SOTEOMEC T Y 3T CTew T asE U oo #re TR T Cheim R

that in the rérion where G i S5y, the loeal taill stoue~
Ture can be explainced by & one-dimcnsional ficld configurvetion
with 3, %'2.8y and with long-scale waves superimposed which

‘..

wecad to an angular distribution of half-wid{h ~20° (stralght
lines in Figure La drawn by hand kave o clope of 22°), I
tepms of Alfvin waves this corresponds to an amplitude of

v Ty in the Tull taill field of ~ 20y, This orientation c¢ffect

4]

then' would lead to the B < 0 observations for G x Sy. .

+

In the regime G < By this explanation clearly Ffaills to be

“dpbliicable. Instead of being constant B, drops to zero

*
()

for decereasing valucs of G, and instead of Bz~> 0 in all

cases, the first G-interval contains about 4#9% of data points.

with B_ < 0. Table 2 gives sornc, of the relevant properties

&
for G § 5Y. Obviously the field is considerably weaker than
fn wccteu ;vom a one~dimensional picture and is more ran-

omly dlsir"buted +In the firsf intérval the distinction

l

3. Interpretation

Iy

Several models exist which depart from the concept of a one-

~dimensional tall field., 'The PGCOﬂHOCulOﬁ model has as &n

essential feature the praesence of a neutral point somewhere
in the ta:l (Dunﬂev,l961, AxSord et al., 1965) '

Dessler and Hill (1970) have suggestéd a model which contains
a«ﬁﬂutral point re’afively near the earth, e, g. at lSRq radial

%
+

A quite diff ereni dﬁprOACh to a two-dimensional structure of
t s related to & stablﬁwty analysis of a one-dimen-
t al shee%{(rhr.u,;*962,,Prlosch, 1962)., . o
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For & lavrge variety of cirrumstances (Schindler, 190063

Sehindler» and Soop, U68) one Finds instability against
tearing, i1.0. the magnetic ficld lines break up and form
¢losed loops. The growth rate was cowmputed by Laval ct al.
(L966). These vesults weve First applied to the geomasznetic
tail by Coppi et al., (196C6). Biskamd et al., (1870) and .
2iskamp and Schindler (1971) have rocontly studied problems
related to the nom-linear evolution of this instability.

Linear theofy predicts stabilization by anisotvopy (Laval

and Pellat, 1988). It is however not difficult 1o visua-

lize non~-linear periurbations which are able to grow. The

tearing mode might also be driven by the ﬁresence of a
(collective) resistivity (Furth et al., 196 ). The quev%ion

‘how & magnetic field component no“mal to the neutral sheet

»

‘fror,ﬁhﬁ osc'*lailoﬁ\ﬁeriod would Foliow from %he

. '
neutral point position rapidly oscillates,

time is o“’ipe order*o; lO ‘sec.,

influences linear and non-linear stabilxty is essentially.

open. ‘

. .
. L *
1 * L3
¥

If one takes the recomuection model literally, one expects
one neutral point. ' The only possibility to reconcile this

i} ] .
pleture with the present results is to assume that the .

¥

In the case of the present Explorer 34 data, the neutral

" sheet observations occur when the satellite is in the dis-

tance range ¢f 30 to 34 earth radii. Thus a rather jocal styuc-
* L} ’ ' 7 , '
ture 1s being sampled’ by this spaceccraft. The data published

by Mihalov et al. (1968) alcO'COntain botbfno”thward and
uouthward pointing vectors, for instance at radlal distances

‘cxccedang 70 RL This would suggest an amplitude of atfleast'

40 Ry, . g

[

;n o“den io obtain a perlod,whlch one would have to associate
with the OSCWJLQt‘OnS of a sznglc neutral poxnt, we have com="
putcd the av»rao txme beiweon qmgn'neversals “"~Bz' This

2 For instance, the interval
shown in figure 2b contains 48 B)-—~ ign veversals, which are

on the average Ig‘secondsyap&rﬁ. The same order of magnitude
) |

five
by Flnclov et al. (l sa), who found a cows;eer le peduction

b v L RIS T ST ST,
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,a simple one-~dimensional st ruc ure with an average pos

L]
in nerazive~  obsaorvatioun 4if thoy looked for canns whore
Ex ¥

L]

was omadl (P < 2) over abeut L00 see., aveproying over that
interval, Por a sinusoidal neuival point ﬁo~mo“ this
d aive o lower bound on the velocity ampli itude of about

cu/see.  Since we are using data cellec“ea on threce daye

only, we cannot sal aJy siy whether, the structurc ob&urvcd is

typieal For all times On +the other hand, cven LF our et
wmate of 40 Ria for the ampl;tude is too high by & factor of
10, we s1ill would find a velocity which excceds 5 timas’fpe
Alfvén yolocitj. There docs not seem to exist evidence for
such a supersonic oseillation. '

LI N 3

‘?urthcrmare, it is very difficult, if not impossible, to re~
ncile the pileture of a single oscillat;ng neutral point

with the fhct that for \/” 2. % 5y there seems to exist

23

Ve

ird
normal component, which at radial distances of about 0 R

i

D

s 3

is of +the order of 2v.

» . *

N Y

The, second type of structure discussed ajove, d.e. local

‘concentrations of the electric éurrent, in-the simplest

pleture giving rise to magnetic loops is not.subject to

thege difficulties,

L

the vrapid change of sign of B, is easily explained by e
convective motion of the current concentrations, o

¥,
O
3

! '

Clearly, the. presence of cuv%ent concenxra“”on s Whose ehin=-

acteristic dimensions ere expec»ed to be roughly of the. order
+ . of the neutral sheet width, is not sufficient to explain all

features of the obsevvations. One has to add a net magnetic

Flux in the south~north direction.

1

A simple model combining the two features is discussed in

the following -scctlon, BRI , .

4. 4 simple model |

5
k]

Simple models which havp the d s vred topology in the xn-z

Since it allows for many neutral points,

R s

s gt

“”.ul,

T T
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sented by u suitable forn
tantiol, A(x,z). A

|

-4 4
3

plune ean be convenionitly reny
of the y-comnonent of the
poss Lblao cholco is

N cos ? "

A(wn,z) = B L |[~log{cosh &= 4 a : ) b iy
o] L N LJ

s cosh 'ﬁ—" J

*

where B_ is the field magnitude afay from the shecet and L

As its width, a is & measurc for the size of the Loops

and bBo ig the magnitude of the superimpoged homogenocus
field in the z~divection., For D = b = 0, a << 1 this model
reduces to the linear tearing mode in the limit K, L+l where

'k, is the wave number in the x-direction. Choosing D # 0

>rovides the possibility of confining the mode to a smallen
region around z = 0,

~This model is not self-consistent because we cannot explicit=~
¥

ly write down particle distribution functions which are

in equilibrium with the fields chosen (this is only possible
for 'b, D = 0), For the present purpose, where we are mostly
concerned with the qualitative structure of the field, this

is however not a serious drawhback. M. Soop (private comhunie-:
ation) numerically obtained field patterns which solve the
steady'*tatc equations approximatelys In some of the cases
studied the nmagnetic fleld has the same topology as the simple

' moael glven abOVG- | : Q

A pdssibly more serlious deficiency of the present approach
ms the omission of *the By-component. We wil} return'to th@s
pomnf in the follpwing section.
Choosing Bd = 20y and b = 0.1 (Behannon, 1968) we have es-
sentially two parameters to vary, a and D. It turns out
that the cage a = 0.2 and D = 3 4is able to ncproduce the

.y

essential features of the observations veasonab’j well , Je-

cause of the arbitrvariness of our model we do not.aim fop
exvellant quantitative agreement. There is probabl y a d:*ner 3N

o

RN TN e PR S
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¥
¥

of values a, D whiceh glve an oven betver £it. Such

HOv
an opuinizZaotion was not done because pgood quantitative
agreaenent is not oscuntial for the conclusions wo can draw
from ¢ur ad hoc model,
- .
Figure § shows the field lines for the case chosen. Since we.
have nat added ncutrel sheet tilting in our model and since
thoir offect does not seom to bg essential for B £

) we have ignored orientation effects Ffor G A

Sy (figure
5y and drawn a
wadge~shaped region for 6 3 6§y. There seems to be good quali-
and b

figure 4 shows that the general behaviour is reproduced,

*

tative agreement:. A comparison between parts a of

So far we have discussed only moments of the probabil;*y
distributionsinvolved. It is also interesting to compare

the distributions of the magnetie fleld components themsalvca
Faguvc 6 gmves the observational and: nodel dlstrmbuticnao Bz
for the first © 1ntorvals. Although tha correspond;ng digtri-
butnons show considerable deviations they have a numbexr of

., The

occu%rence of two maxkima, the larger peak correopondmng to

qualziative properties in common, main features are tThe

a largev value of B It seems not very surprising that the
euperimental curves are considerably smoother than those of
"the model.

irregular

This may be mainly due tc the presence of .a more

structure than the one discussed here, to super-
(] ' )
mposed large-scale waves, or to averaging over a number of

.
. + '

a4 )
¥ 2 :

i
,dS *erent conf;gurat;ons. © R

v
* 1

In this anulyszs ve hav concentrated on the prOJectloﬁ of B
'Although the behaviour of By

‘be less important for the present purpos e, It is interzsting

1nto the x,2z~ plane. seems to

to note some qualitative properties, Oomparlson bet veen Table

to G,

*

as

%

.2 and 8 SHOano narkud changes when goxng from~ P
the orderlng quantzty. ' |

+

N : . i

#

the di (ordered w‘ih res

F) look similav.

Furttermore, stributions of By and B

pect to This su

ggests that the internal struet
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*

iz three-dilensional. Such field confﬁguratlons are qualita-
t;vcly consistent with nondinear single mode growth of the

tcarmng instabilities where one expects the pinch instability
to become important (Biskamp et al. (1970)).

-

Y

» x

5. Discussion

L1
+

We have seen that for the average tail configuration asso-

‘ciated with the time intervals during which the observations

discussed were made,a simple two-dimensional field line model
can be applied for v/éxz + Bzz > Sy. In the regions

2 2 o L L] (2 ] . o
8, % B, < Sy there is considerable deviation from this

picture. The essential feature is the occurrsnce,of region
with very weak magnetic fielq which we interpret as neutral
points. The concept of one neutral point which os cﬂl1ate
along the tail is not supported by the present observatzons.
Therefore we‘have investigated the consequences of a model ‘
with many ncutral‘ppin%s. A rather simple model of that |

type has a number of qualitative properties in common with

the observational material., In particular, the occurrence

of negatlve values of B 29 and the aveﬁage'and spread of‘tﬁe: ' :
field orientation, are qulte'well reproduced (Fig. 4). We

'therefore conclude that the field tondlogy given in figure

5 is con°lstcnt with the observatlons dlscussed. We do not,:
of courue, ‘suggest any d»talled dgreemenu nor do we clainm
that the current concentratlons are stationary. In fact, one

expects that they are convected along the taxl, and that they

are conszderab]y more irregular. As a: pqsolble source of hc

current concentrations we have discussed 'the tearing instab-

ility, which might be,driven either by collision-free pr0qe§~

"ses or by a collective resistivity. LN R

¥

"An alternative process édssibly leading to the change "of ficld

structure at~NSytis’tbat megnetosheath plasma may nuve aceess

L}

.o the neuuval .sheet in a relguxvply thln Layer;

5
i
.
4
i
£
i
* “ 9
4. - : i

N L e
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" The fact that one=~ neutral po;nt conf¢gurat1
. have this feature are necessarily inéorrec
*dlcilOnS. It might turn out that at le

“In particular ,
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dmsturo;d magnetosheath field lines may-
tail field in a random

connect onto the

way giving Pl e to many neutral points, .
This process might lead to a magnetlc topology similar

to that produced by turbulent tearing. i . .

"

»

Models in' which the magnetic field
sheet is smooth (i.e.
diamrter op

i

close to the neutral
varying on scale lengths of the tail
tail length) ave faced with: the difficulty that
lazz ~ E s wheré L is the distance oven which the'qugntity

V/Byz + B gvreaches vEy (Fmg. ha), I“ fov instance, we choosge

0B
L ~ 1000 km, we find from v.B = 0 that'a + ayy uY %Ql which

. ' E
cannot be reconcmled with smooth field varlatlon.
o’,‘ , .
Conflguratlons contaxnlng, :nstead of ‘a series of neutral

points, a neutral surface which may be disturbed by waves

would not predict the net magnetic flux in z- direction ob-

. served on t:me scales long compared with the wave, period,

v o
'

* * L4 ¥
(TP P -

ons seem. unllkely

to be appllcable does not mean that magnetosphere models which

t in thelr maln pre-

ast in some of tne mo- ; .
propertles of the magnetosphere: ave still the )
A dctalled rccons;deratlon Seems however necessary,

-dels the gross
same.

-for processes on length scales of the order
of the neutral sheet width and on time' scales less thanh a - - ;,;

mxnute thcse structures seem to play an important role,

3
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‘ ORRIT
(EXPLORER 34)

*e o8 s se

FEBRUARY
(L968)

TINE

INTERVAL
(hour-minutas)

s
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65

8 @8 9¢ We ©5 We OO W WS e» e @S oe e

*5 4% s ¢ s o8 s o8

22
22
26
o 26
26
26
26 °

26

27
27
27"

27

®e % g les ee e ew

-

SO NS OF B G0 OF PG ST GF 60 EC V6 B2 S B G 6. 8O G0 6 6 v ev se ow
.

13,30
L7.14

02,30

04%.10
10.00

17,05

l18.15 .

18.50

00.15

’ O‘l.‘l-s

02.50

ot.1l5

16.45

15.20
19.00

03.85

04 45

12,20
17.35

18.35

- 18.55

00.40

02,35

03.50

05,10

17.40

No. ofi Tom
:SAw?LEs§Ave.Pes.
: 25kY :' -0.6
: 2488} : ~1.0
L 1528 . -5.2
P 824 ~h.6
. 2595 | -2.2
: 704 : , =L.9
: " hu8 : -1.,9
95 1.9
: ses i -1.0
P 1154 ¢ -0.1
P 1280 i 40.2
: 1260 P +0.9
g 886 43,6
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Eigdrcm&: Orbit sections chosen. .
Figure 2: Typical neutral sheet crossing observed by the mag- -
' netic Ffield experiment on Explover 34. In Part a,
the solar magnetospheric latitude (0), longitude
(¢)'and field magnitude (F) are shown for sequence= -
» ' ~averaged data (see text).. A sub-interval of the
data on an expanded time scale and finer time re-
"solution is shown in part Db (sea text). " .
Figure 3: One~dimensional model with long-wavelength per-
turbations) data points lie approximately in wedge=-

® .
*

| ~shaped region.

3 B +
4

¥

Figure 4:"a) Observed field orientations. MHeavy lines correspond

2

¥ «. A B
to B, B ty/?ﬁ-ﬁ)z » B = arctan —%- , For
. : v |B_| .o
"‘ ' ) x
LY . N ’ ‘s - 2 _2- ‘ - ‘ - Q_k»rr ‘7 o m
‘ | ¢’ =, B, +B," the same ranges ave used as those for

o 2 2 ‘ 2 o :_" 1

3 -/Bx "‘By +BZ in table 2.

P

*
¥

b) Field orientations using model field (éeé text).

Figurc 5: Model field lines.
* N - .. X
Figure 6: Distribution functionsof Bz A ) |
a) observed, L SR . .
b) model. LA SN
" . I !




o - oo - T e . T o - 5

~
- »
T e B St s e e g N
o 3
i -
¢ . ..
b -~
« -
- -
- . .
I
* -
- " " - -
- " - .
- -
-
- . .
- " -~ - -
-~ N
-
- ~
e - - - . a
B - - .
- . - - . - - .
- - . R
- - -
- -
- . - R K
- - -
N -
-
. - - &
® he - . " N . g
- . . R "
- “ - s "
O i b i
A - .
=2 =2 - )
& - — p '
¢ -—
” - -
. . X _
- . ;
- -
- »
-
« - *
- ad - . - - . v x
s g . ) |
- i ?
N \ . N - ) i
, . o . . :
- -
- - - - b
. - - - P— - - - - - 5
. - .
. / - - \ - H
- - -
bl - »
* - - ¥
P | " . ]
“ . -
“ - N .
L3 - - -
° * - = i
- - - |

2
'
t
.
3
PREN)
>

e

Ll
&
b o

RSy , B

=

R LI

- - . .

: £261 AUVNYE24 SNOILISOS $E HIOIHA o ST

. . ‘
- ) : — . _ .. ; | ‘ \w. ‘ m
i — . !

ok ke

- - .

*
L
3
.
H
&
s

-
.
R




S
*
#
¥
» *
* ]
# LR 2]
'
* -
13
" £
PR * *
»
! ¥
i ¥ » 2 »
. i t . v, .
. ¥
¥ X
)
. . Q
' 03] * Pt
e f\”) *
x '} o .
{ i‘\ ‘r‘ * ;LV ! I\u
. L R S . et LI O
| N / Frgat? s ot e Py de® .
% »y [ LA, PR d“.

| e . \E] ¥
. L&e’o * - .’.‘5: * - b/
» h . LI} . . LI . ] ) . & ’:’J 4

"‘\ (71 M » et
c ‘) ..Q\V Soy0 'b'l'm o ot o o .
wt 3 0 | “ she ' \ ¥ L]
% ra—- '\;. 0\‘.; . ‘? '
* e & ) N . ' s
. 3 ' (4 ¥
uf?} . X l',', : i
T Vi ! {“. o '
("::'3 v e o .a. ';‘?". 4 .
o s * ¥ s & o ¢
T ",r ] r L4 4 g. (] .:,: " N ” . .’ . %“.. « ® '] c‘;}
' um 1 ‘0.. o ‘w ] p .," . H . (’"
t')-@:m o . L] R ] ',‘ 7 u—— Oi{ [ Y . f‘}“}
* (¥4 b
: oo ' ¥ 94 {.‘? R s ' avmnt
W . '} N "' ¢ "o, ]
(“ ? o, . ‘) I3 1k N,
1 * A I 1 & P add
L, o, ' \ N / S g
) N L . W . (e
- Kad P oo o * (:‘I.
( ) "' "0 L O ’ 4y
B d e : it
‘ ‘e ., :' . D ¢ » !
' willl .a ’b' ¢ ‘e {‘Q' ' . "u*‘ f:i"
‘:’*- - l.) N Whe o * yioy
RN 5 o & ™
* £, @l . M ve * ' "’\. \
< WD et Vgt 1O L% .
‘ = P X - ] . b . B . ~
S '; ¢ ofo, ‘ N . l{:j) *
L 520 o
* Q-;!n g 5, . .:\;r ('D L
’!“ 1 M)’. N ‘.g
F‘.‘ "...‘.‘ k ,‘
. b q.‘ O.‘ 4 J )
* -~ ’ E
L’.J . . . LX) 5
v . L
. ‘ ' Q
g e
J “
S s < ) ) ’

\

69
L
eIy
s
®

,..
s
£
Y
»
!
o
~
4
]

Q' [ ¢ Py 3
a"’ ‘e :.0 “‘u,," ) :’"f “
« o L ' HERS
- 3, Yo ks, g
. . ¥ oo [y
e

U

P N ——
" ) t N ve %
L ’ s
ey
¥ r‘\. . ’ + ket
L} ] ' »
1
. L. - 2y . ;
» ¥ * -~ ‘
. 3
) * ’ * x ¥ ‘ ! ¥ i
¥ N * =4
[ . "14
i ¢ * :“ 1 % , P
! E 8 ¥ '
'
! R T ' [ . . ! 1
: - v P
| e s
1 ) .
i
i

L T Y A L T S PRI - . - .
N ’ > . - S, ' N L . - KIS ew Smeame oy mw o WL x e e - e

ey




o
.
' L
=
| O
-
' LJ
-
()
' <{
=
(&)
L.
/)]
(.'9
%‘;
' <
N
' (1
Lu
(A
O
-l
R A
P4
ft

B}

i*
E L T I




i

} « ; . o , . . LB P z.gsvtﬂi%%ﬂ«hf: s

L4 - .
- -
*
j : Lo
< - .
hd -
. . -
- « . .
- . - -
- - . V. . . -
. e . - - .- . -
Ao - . - . - R e
- : B . B .-
s . . PR
.5 - . s .- \ -
. m = . - . ! . - .
. - ., . “ . . : .
3 -
. %
H -
& -
- . -
-
s .
.
-
: ‘.
.
by
- “ . .
_
.
- -
.
- . -
| .
, -
v -
] -
- .
-
| -
h L3
~
.
L] -
-
*
- .
-
-
A *
-
.
M -
.
A - - - - - M -
L v e . . e > s - . e e .- e e . . -
- - -
- -
- H . * . o ~ . F—
. = - - - . - - -
= - -
e * . . . L .
ce. B} .
" - . - -
o - -
e . - -
. . B - .
- - - - hd .
. -
- * k.4 . L. . - = - e e - S - - e e e e e
hd - .
- d g
- -
ST v e e e e e i s . i . )
“ ,




T e o \»
e i i« Kt o

. H L e ' K3 . .:.\.. L Baobog e

tarww.
[

LA N i e e e
B e e 1o o ST A N

- «
* T o al RET SN - - —
'\ Sl ¢ 3
, SRS T S ,
3 S A
\Jr/(. LN N J,\\ o, ¢
IA NS A1 ) :
) *
. N - 1
¢ 4 : a H
L
. A
‘ N
- p
.
.
«
4 -
. :
-
- L4
]
- -
¥
] - *
- s,
-
b -
.
.
- N
‘ -
]
:
| -
i «
7 r »Ti
| - | #
| :
- - ;
i
- : i
]
Sl
v N
-
» ;
. i
-
- R
i
- - 4
" - - - -
. e Tie +
PR .
- 3
- - - — —— i e e ST R e e 4 - ey e b o - - - 4
.
- - - - P - - & B
- 1 N L~ . . . .
. .
- % N - - _ Py .
ry - : -
- . -
N - b M ; “ . . N
x
« - “ .
-a - - N
» -
- & - W ~ < - - ? o
N S . _ - - e e e - I . R
4 N | L - it e —— .




% g i
.
.
;. . | | :
4 N . . - ‘ : {
A. . -
- . ) L ;,
- < - o g g o= p—— 5 - o -
- N w” E ~ N TN AN g " i Hep )
: - S AR T o 4 B2 s
: M < ; NOF R .
s | e VYA : : wov
- - Ay—_ &n '4. . » -
 ~\ ,
. S
‘. - 133 3
- . ? 0k i
- - - LIS el SER
. t . H
. ® . H
= TV )y L ¥
Iz ! !
2 3 H
1, N
E: - - = N
13 ,
= T T -
4 : 3 i
; . } 5 !
3 N E
# - * t
bt Iy n
. |
' : :
i * 4
. H
1] » T-
n-. "l i - *
] S i | ¢
i . e <
- > -
¢ s . ;
. M !
: : " Tox
- - :
4 M . - e
! 3z p
H - w
H . .
« - R M
¢ e
: .
bl -
. : .
N
. .
“
) .
: N
: - . :
| i . : :
a N
: i H
- .
‘ .
- : N ® A,
| .
| Vo
g .
.t -
. .
. .
-
¥
N
- -
s
-
-
.
. .
- - - -
. . - e N . «
- - s . . . 4
- . . i
N - - 3
- — 5
* dl i
- - . - - - - - P— N - - -
" N
<. .
. H . * . . . . . °
. s b N ) -
- . . | S -
- b - . : - -
- .
- .l .
- - - . N .
- . * !
- = -
a2 - & . - - - - ¥ i T 3 -
i - . 2
e . . - . - - 1 e — S
s - T e — - :
o o X, \wcit




-

R T T

LR ¥

LR R 2

B

*
*

w A 2 . I R S S SRR 4

v o4 E L * Easte s

u
L

o vy o B - P R R R R I PR R




i

venreer gy

.
*
'
,
-
vy
'
'
—
'
¥
- "
'
.
PR

*r

o wacy

\

.ulo' iy .
Y - ) A :

et e o ld 11

v .
. 1 : i : :

\
1 R
v .

il
..l._ :
\ T
= S . .
, _n_ T & |

i
. . «

Attty
.
+
.
e

.

(3
»

4
'
¥

i

Ber oo ol
LR A duk Ant it J

\ . X . w :
I f M

L}
™ e

emirarinassind

iyt
Al analAnand

L2 20 304
’
*
o
1
v

i. - - 1- ). . : . i _

1
.
s
-
reey
¥

t vzi N b = L o L B

w’“ P 1 / e
. G : y o . ~ ottt . c . f . “
" * - N H
« - - s * —,L! . ‘ﬁ. o o e R x: ~ v o
. i W &
. SISYY 29 HEGKON N -.l|||l|..||lr,, - - .o 83963 40 IR : = K S
- - - - = - . - » - . y - . i

- 1., N :
. . - - o .4 :
- - . - . - . - . . !
" - " - h 0' . - Ed - H
- . - B . * + ) . > - " N )
#* - . - . . : i
- b '
- - - ‘ b N - -
* . ® - - .
o ’ - . -
L] - - - N
- - - )* ‘. N S
- S oo P Y e .




	0062A01.jpg
	0062A01.tif
	0062A02.jpg
	0062A02.tif
	0062A03.jpg
	0062A03.tif
	0062A04.jpg
	0062A04.tif
	0062A05.jpg
	0062A05.tif
	0062A06.jpg
	0062A06.tif
	0062A07.jpg
	0062A07.tif
	0062A08.jpg
	0062A08.tif
	0062A09.jpg
	0062A09.tif
	0062A10.jpg
	0062A10.tif
	0062A11.jpg
	0062A11.tif
	0062B01.jpg
	0062B01.tif
	0062B02.jpg
	0062B02.tif
	0062B03.jpg
	0062B03.tif
	0062B04.jpg
	0062B04.tif
	0062B05.jpg
	0062B05.tif
	0062B06.jpg
	0062B06.tif
	0062B07.jpg
	0062B07.tif
	0062B08.jpg
	0062B08.tif
	0062B09.jpg
	0062B09.tif
	0062B10.jpg
	0062B10.tif
	0062B11.jpg
	0062B11.tif
	0062B12.jpg
	0062B12.tif
	0062C01.jpg
	0062C01.tif
	0062C02.jpg
	0062C02.tif
	0062C03.jpg
	0062C03.tif
	0062C04.jpg
	0062C04.tif
	0062C05.jpg
	0062C05.tif
	0062C06.jpg
	0062C06.tif

