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netosphere is both complex and important. 1P : B, B. v, v. P n were weakly enhanced, being stronger in the FPS shock events (ACE and WIND data), and ge-
shock impacts on the magnetosphere have substan- upstream -1.83 -6.83 -400.00 0.00 20.0 5.0 case, as was expected. FACs oscillated as a result omagnetic index AL, in nT, from the World
tial space weather effects, for example, they produce downstream, [0S-1 -0.52 -9.09 -434.15 -17.65 67.45 7.5 of the IOS impacts on the nightside (bottom). On Data Center for (Geomagnetism, Kyoto, Japan
oround-induced currents (GICs), which can impact upstream -1.83 -6.83 -400.00 0.00  20.0 5.0 the other hand, FACs oscillated more clearly with (http://wdc.kugi.kyoto-u.ac.jp/). Angles closer to

downstream, 105-2 -0.52 -9.09 -461.53 -28.61 109.74 7.5
’ ' _ 180° represent almost frontal shocks.
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ner magnetosphere. Another important response ot downstream, FPS 0,00 -10.61 -483.33 0.00 192.99 7.5 netosphere. 3000 .
the magnetosphere/ionosphere system to IP shocks Northern hemlsphere DAYSIDE correlation curve
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is the triggering of substorms. It is known that a

power grids, and they can energize particles in the in-

v in km/s, B in nT, P in pPa, and n in particles/cm3

long period of southward IMF B, followed by IP é r:zooo Y B 7.241X - 631.1
shocks is a good condition for substorm triggering. Shock impacts Su.:f —1500
In this work we investigate the role of IP shock im- 3 <451000
pact angles in substorm triggering. Below, on left and in the middle, plots of AB(nT), % 500

for the I05-1 and 105-2 cases, respectively. On
richt, same sequence in the FPS case. Due to the
north-south asymmetry, the plasma sheet was de-
flected southward by both 105 cases to around z =
-3Rp and z =-4Rg, respectively (t=29 min). Waves
propagated through the plasma sheet flanks, with-
out much compression. The plasma sheet was much
more compressed by the FPS with no deflection.
More energy was released in the tail and reconnec-

Takeuchi et al. [2002| suggested that the shock nor-
mal (SN) orientation plays an important role in pre-
dicting space weather effects. They showed that
a oN inclined in the equatorial plane led to an
unusual SSC rise-time (~30 min) in a particular

event. In the context of numerical MHD simula-
tions, Guo et al. [2005] confirmed this idea. Their
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the shock impact angle.
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magnetosphere-ionosphere system responded in a evolved to nearly the same final state. time(min) ; Fictlar TP shocks with ! ler imnact anel
longer time to an IP SN inclined in the x-y plane SRR - L2000 L — O T N

Oblique shocks with larger impact angles are less likely

in comparison to a head-on shock. to trigger substorms, even if they have larger Mach

Auroral precipitation

The goal of this recently published research [Oliveira numbers.

and Raeder, 2014/ is to study the geoeffectiveness of ) m FACs were enhanced in all simulations. However, FACs
inclined IP shocks in relation to the sun-Earth line. The two inclined cases did not trigger substorms. flad an oscillatory behaViOf with large amplitudes

Our simulations are carried out using the OpenG- 2° The auroral activity is more intense in the FPS case, lollowed by the KPS impact.

= Such compressions can trigger reconnection in the tail
and more intense effects on the nightside ionosphere.
pT ST ST ——— e I T For example, stronger auroral substorm might be

=] [ o [ _‘-‘_ — ®
- - - - - -
.-- h-\- ..- ‘._\- }- ‘.-\- rl I. I.
- w il - s - ‘ t ‘ t ‘ t ( ’
o - s P < ? D D‘q |
L ™ L ™ - ~
- - - =
B O = . - R T . 3 D et .
- 2 - e - .
- o g - - st i - - S - £ -
- - i3 - - - = . i H B .
- o i ks ”~ - Al ks - e R "
¥ L 4 3 [8 il 3 s
B - “ N . - . N B N .
L] 2 I8 L] L] E LS 1 L] E LS 1
h T e e ' i i i e | . ' i kot pri e | i
" i 1 N i 3 1 i 4 E 1 - - D DS
L] lr'-' L] 1 L] lr'-' L] ] lr. B

4
! -
' B
r
'

I % F I I 5 3 I 1 a D |

| i I 1 ! | | y I 1 y | I 4 i 1 y I
1 i | 1 7 1 1 ] | 1 3 1 1 i 1 | i 1
T T T T T T T T T T T T

| . | | . | | . | | ' | 1 ' 1 | ' |

| 5 Ll r B | | ) Ll r B | 1 i 1 r 2 1

1 o l"r . r 1 i F'r = r a & "Ir ¢ [}

v a v a = F

1 ' ' 1 1 ' . ' 1 I ' ' 1 - - D Dg

1 B T N r 1 i S e" r 1 k. i L - r ’

. - - x . - - r 2l - - q

- - ] ; b F ] : b - ;
L 2 i i . - 2 ) . " 5, 3 o
. B s - . e o - ~ 2l e -
w ‘u i " w "._‘ j " " T g {3
3 "~ ..—"" e 3 -"-....-"'. - g -"—....-"'. H
: J J | ‘ _

+2.0

GCM MHD code with the SNs lying in the noon-

midnight meridian plane with different inclination |
angles : E

even though it was weaker than the 105-2.
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Simulation setup
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We choose three IP FEb5s: 105-1 and 105-2, in-

clined oblique shocks, and an FPS, frontal per- < Northern hemisphere 3224, 2005.
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. . by (. A/ —~ 350 I0S-1 —— . Takeuchi, C. T. Russell, and T. Araki. J. Geophys. Res., :
are listed in the table below. The shock speeds ‘A ﬁq M= A4 2 - Ooo 1423, 2002.
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