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ABSTP.ACT

Tha comccmry bow wavm of P/CI#coblnl-Zlnner

hab h-an armlyzed u-lng the complwt~ mac of ICS
field and psrclcla obs~rvatlorrs co dacmrnlna if
~c IS ● nhock. Chan#ae in thm nmgnmclc field

and plasma flow veloclclee from upatraam to
tfovnscream have been ●nalyzed :0 decermlrra tha
dlrmcclon of the normal ●nd tha propagmclon

I

veloclty of the bow uava. The velocity ham

chcn been comparsd with rhm Came maRneromonlc
wtva speed up~cretm to derlva the Mach number

●nd ●scabllfih whechrr lL lm “supmrmonlc-, l.m.,

z shock, or “mubsonlc,- 1.o., a Iargc ampllruda
wawe. Th- v-rluurn muasurem~nr~ have nl~n hamn
rnmpmr~d wlfh val~,ca 4--IuFA ?rnm ❑ P~nbfn=-

f!uporrlat ●nalymls. Th@ rtsulcm lndlcace thzc,
inbound, the bow UAW 1s a ●hock with H = 1.5.
t)ucbauruf, ● nubaonlc ■ath number ts obcalnod,
houmvmr, ●rgumwntm ara presented thmc the bow

wava 1s ●lmr Ilk*ly to br a ●hock it this
locic Ian.

1. lftTKftDtfCTIOfl

Tha ●nalynls referr~d tu In Cho tltlc●ddressem
cuo bamtc qumetlonml (1) in the bnw wavm ●

shuckl (2) can th~ obnmrvrd propcrcl~n up-and

downecream of thr bnw wate be recnncl led with

thr RAtlrre-HuRonlmc rrlacinns?
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TABLE I .

c i+: 0.1210, -0.708$, -0.6948

● can: 80.1° PERPENDICULAR

. v~ ■ ~AVXB2/lAB . ~g9 km/~

● V~ = (N21N2-N1)AV.fi = 189 km/s

● Vl; ‘-102, V, I 86 km/s

● C~ = 68, C~ = 106 k+

cl
= 125 km/’s

. ~, ~ 18$’— ■ 1.5> 1.0
125

c A SHOCK

1. LYALYS I S RESULTS

T4ble 1 cOn LJLns the parameters ●pproprlace cm
thr Inhnurid rronning nf th~ hnw WSVP. Th~ f!r~c

I row cLncalns the componantn of R In solar-ecllp-

CIC coordlnicos (X toward the sun, Y parallel
LO the ●cllpclc ●nd poalLlva to the East, ●nd Z

parallal to the north ●cllpLic POIC). On@ of
our acc~pLmblllty critarla Is that tha norma~

should hava # physically reasonable orLancn-
Clonm Flgurn 3 show’. tha oncounLer geommcry ● 1
● aen looklng cob’ar~ the sun along th~ call of
ClacobLni-Zlnner. It :aII ba ocen that chc
lncwrr-cpt w-s b~mlcally from -ouch co north so
th~t ● reasonable mhock normal should hmve ny <

0, nz ( O Inbound ●IId ny ) 0, nz > 0 outhoundl
in both caias, n should hmve a componanL pOinL-
lng into the upitraam ●o14r wind, En that nx )
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laoklng Sun-
ward. Concoirs corracpondlng to

● bow -hock and plasma till ara
mhown o:hamaclcally alon~ with Lha
caardlnacm ayctan u-cd in the
analyslm (uop~r rlghr). Tha normals
far chc Inbound ●nd outbaund crom-

slnRs of cha bow wave ar ■hock cra
lndlcatcd.

Tho valuea Cf CA and c. ●hou thaL tha Ion ●ound

●pacd 1s domlnartt. ~alr raclo lmpllan ● n up-

ntraam~ - SS p/B2 of 2.9. Thla ValU@, which

Is largar than tha valua n~ar 1.0 that 10 CYri-

cally ohaarvmd in ch~ solar wind, demonstrlces

c ha lrrfluanca of cha comotary pick-up ions
which hava coma to dominmca tha ●rmrgy darraicy

of tha plamma upstretm of tha bow w~v~. ~or

this quasi-parp~ndlcular orlantacl n, th
‘3 ? [?IL

mud- ●peed 1s ●moanLlally Cf - (CA + Cl ) *

latdlnfi LO ● valua of 125 kra/s.
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TABLE II .
A PROBLEM OUTBOUND:

. ;: 0.4236, 0.1822, 0.8873

go ~n:8Lf’ PERPENDICULAR

FOR PERPENDICULAR SHOCK OR WAVE

● V N= AVXB2 AB ■ 60km/s
s

}

73 ~13

. \] ~ = (N2/N2-N1)AV”fi w86 kmls

● V~“fi=O, V,- 60-86 km/s

● c *=32 @s, C5 = 94 km/s

C, = 99km/s

.M, s$= 0.73 :0.13 <1.0

c SUBSONIC - A WAVE?

cionshlp) . The wave turns out again CCI be near-
ly perpelidtcular wtth e Bn - 88”. The two
valur~ of tht ehnck npFe(! are sll~hrly dlffp~en~

with Vb - 1> + 13 kmlo, the aver~ge VIIUC bcln~
low compared ;O cha~ obtalnrd inbound. Agnln,

the Inerclal speed of 60-86 km/s ●ppears wlthln

an acceptable range. In che colar wind up-

stream of the oui~uund crosulng, CA han de-

created LO 12 km/o principally ● n a result of ●

decrease’in the field magntcude by ● f~ctor of

approximately 2. The eound opaad Is SISO re-

duced slightly so that Cf - 99 km/s. Howevtr,
● ven this r?ducclon 1s noc ●dequato to yield ●

Hach number greater than one. mum, H - 73/99

- 0.73:0.11 < 1.0.

Taktn ● L face valua, this reiulc lmpllee thet

tha WaVa 11 auboonlc ●nd noL a shock. However,
w- have #polled @n ●dditional crlcerlon,
not dl~cumted ●bova, which 19 not fulflllad by

thla othamlse acceptable colu:lon.

HOWEVER, RELATIONS ARE:

+
71.5°

h ALB

Figure h. Ralativo oriancattons of the valoclty

●nd magncctc field Jumpo. Tho upper

panel ohows tha 0riaflt8Lion ●lI:lcl-

pacad for a quasi-perpendicular
shock or Wava. Tha bottom p,IIIel

show- tha actual orlentaclonm of the

vaccore used in tha analyals presen-
ted in Table 2 and vhlch dlffcr
dramatically from ●xpactstlon.

MO ● rm contlnulnn to annlyza the outbound crom-
filng in tha hope of ldenLlfylnK the orlflln of

thle misorienLation of ~ end h=. It may be

LhaL tima V4rLiL10nS ara reaponslblc for pr~

ducln~ this ●pparent dlmcrcrrancy. Tha vrnrlsbt-

Ilty of Lh@ ouLbound cromeing, which mny be th~

r~qult of multtpla crommlnqc of the bow wave or

n ,oll~fiquallc~ of the high valut of 6“ 10, lradfi

to a ralatlv~ly loIIfl interval of - 20 mlnutet
butw~~,t ●table upitrmam and downctresrn condt-

LII)II*. It may h~ thnt th? colnr wind, mpcclfl-
cnl\v tho orlPflL4L10n of B, ha$ chang~d ntgnl-
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