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Lvidenee haz been aeenmulated for scveral
vears to show the eontrol by the mterplanelary
magnetie Beld of energy reansfer to the mag-
netosphere and  substorm phenomena, This
cantrol is most clearly evideneed during pieriods
when the southward component of the inter-
planetary magnetic field iz enhanced, which
offers slrong =upport for reconneetion theories
of the solar wind interaction with the magneto-
sphere [Dicgey, 19617, Although some of this
evidence has heen obrained from electrie field
measurements | Mozer, 1971h; Haerendel, 1972],
the most recent such data have revesled no
apparent eorrelativn betwben the southward
compionent of the mterplanelary magnetic field
and polar eap convertion [Heppner, 19727,

Beeause of the abuve dilferences and beeausze
the reatienship hetween convection and the
interplanetary magnetic field is of crucidl im-
portanee to the understinding of the lurge-
seale interactian between the solar wind and
the earth's magnetic field, 227 hours of polar
enp balloon eleetrie field measurements have
heen examined in search of such relationships,
with the conelusion that magnetie field recon-
neetion dominntes viseous interaction or any
pther mechanism for {ransferring energy to the
magnere=phere. The datn of greatest interest (o
this sindy were abtained on Salloons fown from
TResolnte Bay {magnetie latitude =83°} and
Thule (magnetie latitnde =87} during o 4-day
interval in esrly September 1971 [ Mozer ¢l al,
16737, Beeause these duta and their implieations
for reconneciion theories are also deseribed clse-
where [Maozer eb af,, 10737, 1t suffiees for
present purposes to plot the measored dawn
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ta dusk ecmponent of the electrie field
ure 1 along wirl the components of the i
planetary magnetic field messured on frap
(Fairfield, private commumpantion, 19721
theoretienl electrie field of the hotlom curve
this ligure will be considered after several 8
tires of the experimental data are disenssed
The magmiude of the sun 7o tail compon
of the palar cap eleetrie field (not shown) @
generally small as compared with that of §
dawn to dusk component of Figure 1 [Ma
el ol 1073]. The two eleerrie field mes
mentg of this figare are linearly correlated 9
a earrelation eoeffieient of -} 035, which 1= o
sumahly less than 1, barh hecanse the lap
seale polar eap eleciric field is not ¢ patil
wniform [Heppner, 1972; Mozer et of., 16
and  hecause of loeal turbulence [Mg
1671a]. Nevertheless, there is general agreomy
berween the twa sete of electrie field dara
it 15 the romparisan of these general trends w
the interplanetary magnetic field data that
the tepic of this letter.
The most ohyious relatibnship between
magnetie and eleetrie field data iy the antis
lation of the electrie field {especially tha
Thule) with £, the northward enmponen
ihe interplanetary magnetic field, This
correlation is hest evidenced by three seve
henr inrervals of large northward
field thar are necompunied by small ¢
ficlds and three interva’s of southward magn
field that are associated with lavge electre B
Thie relationzhip offers strong evidenee
polar eap conveetion is largely controlled byl
magnitude of the southward eomponent nﬂ
tnterplaneiary magmetie field.
Sinee the magnetie field reconnection m
by Lhis relationship also ocenrs with the
ponent of the interplanerary magnetie fiells
cause reponnection arenrs for any nonzem



fiEween the two recannecting felds, a more
Muntitative disrussion of reeemnection and the
thetrie fleld data requires inclasion of thi= eom-
getent, iz iz done in the borrom eorve of Fig-
i 1. This theeretical polar eap eloerrie feld
mirve 3= ohiained from 1he wrerplanetary mog-
fisic feld dnta and o hree-dimenzional mandel
@ reconnection that assimes thay the riliviency
il reconniction |y unity and simplifics certain
pometric aspecrs of the problem. Detuils of this
Bodel are bevond the seape of the present paper
0t will be disoussed in furure publivations,
average magmiude of the theoretieal curve
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agrees with cither set of expenimental data to
better than a factor of 2, and the fime VAT
tions of the theurerieal and cxpermmental elrves
are very zinilar, The linear correlation cocfii-
cient betwern the theorerical eurve and the
Thule data 1= 4068, while that for 1he theo-
retical curve snd the Resalule Bay datn s
TU52. Thus, the magnitudes snd time vuria-
Lions of these measured polar cap eleetrie ficldy
iwre adequately expluined by magnetic field re.
ronneetion theorivs,

It 1: especially important to consider the
measured clectrin fields ot times when either
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- Fig. 1. Plors of the 15-min averages of the polar cap dawn fo dusk eleetrie fields measured

wplving the inrerplanetsry magnetie ficld datn
Bitonnecion,

= A nonrotating frame of reference at Thule and Hesolute Bay along with T-hour BVOTLEes
bl 1he comnponents of the inferslanciary magnetic fielh. The botiom curve resulizs from
W a thenreties] meodel of threesdimensional
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