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Observations from the Kiel instrument on Helios 1, plus plasma/field data in the bottom panels to provide
context. Vertical green lines indicate shocks as identified by Rainer Schwenn. The top three panels show the
angular distribution (a 3rd-harmonic Fourier fit to 8 sector data), counting rate, and amplitudes of the 1° and
2" harmonics of 3.8-12.8 MeV protons. Light shading near the top of the top plot indicates flow away from the
Sun along the nominal Parker spiral (~315deg.) This is just one of 8 sets of anisotropy observations available
for ions and electrons spanning ~1 MeV to ~50 MeV, though not all may have sufficient particle counts to
provide statistically significant anisotropies. The time resolution here is 15 minutes. There are also
independent observations for protons and electrons from the Goddard instrument on H1. They are usually
similar, but have more data gaps.

300 R 300 A 7
240 - i 240 4 i
180 - < | 180 4 V 1 ?
120 S + 120 - P ; % -
260 L 260 - A ] i
Qo Q0 ; : ‘ :
:|| : ll: 2 1 \ 1 1 : r
102 3 ] r 107 7 : f f 1
100 ] ‘ ] 100} Extehde antl- T
1 | r 23 i | 1
102 § | ] 107 3 inar qtrpnmmn R
g, R AL T
- : A. ) (™ | W d = E | ; / A | ; E
< 0 A A A p . 2 & L 0 3 ’ * : * * r
Y——T11 P1 prot 1.3-3.8 Me = 1 ‘ r J—H1E1prot 1.3 : | : | : d
104 1—HI p1Zprot 1328268% : ! 10 }_Hn P1£pr°t12 i 3 o~ i 1
— Hit ~ 1—H : — = ¥
102 1—Hips Fea in ICI\/IE = _ 1% Y e e
2 400 J— i m—‘ %—w; 2 400 ] g : ; y
: 7z ¥ ~— X
& ¥ ‘ 2 : © -2 ) i i i ! ! r
E 10_21 ‘ w MF E 102,!” | | | | | 3
|’—; 80 1 3 E 80 : ‘ : : :
@ 40 T 610
0
0 : cg]Ogo [ e
> E -
90 240
240
m 120 <
o 120 o 3
i 0 1 3 ° 5 3
< 109 1 \6.10 1 : : : : ‘ ‘ ‘ : : ]
5 10t - g 104 3 — —
£ 500 3 § 500 e e tir S -
> 1300 3 > 300 Frrre Raaazss RBARRS e  RARARRS SARRARR IRRRRRRL e e reeeerr e e F
Ut o uT. 0 4 8 12 16 20 0 4 8 12 16 20 0
DOY 267 268 269 270 DOY 47 48 49
24 25 26 27 16 17 18

AAqqsep 0_59 AU 1Q7OF8b 0!98 AU



Have a problem with my plotting
program here, because of a plasma
data gap, but can fix. Looks like
strong antisolar streaming in event
of interest.

Complicated! Flow is near-isotropic during
first few hours of event, then anti-solar
flows develop, followed by a return of
~isotropy, then streaming recommences.
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Strong streaming; anti-solar, but unusual
field direction, just west of the of the Sun-S/
C line, so light shading is near the bottom
of the top plot. Such unusual field
directions often occur in ICMESs, but this is

May be slow rise event just
preceding main event?

Anti-solar streaming turning to near
isotropic a few hours ahead of shock

arrival
not the case here.
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IMP 8 0.5-4 MeV; Near isotropic Majority of “streaming limit” events do

early in event, changing abruptly :
to strong anti-solar streaming, show prolonged streaming at a few

related to changes in local SW?

then becoming less anisotropic. MeV, but two show more isotropic
Flow reversal close to shock distributions for part of early stages of
passage event
| Details vary from event to event.
80 I —rsbo e =, Some variations in anisotropy may be

Distributions do not appear to be

. affected by saturation in sector(s)
: - viewing along the beam direction
; - (Glenn's caution). Variations in
: 5 1 anisotropy as f(E, t) in each event may

= ———x——e VA/TAE  be interesting. Also, may see some of
& }*‘*"“ T b these events at Helios 2 and/or IMP 8
Fo f W "'"j""“"“**‘f“’“‘“w .t or ISEE-3, so could compare
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