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Why?

CMEs are the primary
mechanism driving IP

shocks at 1 AU (~80%)
Lindsay et al., 1994



How early are we able to detect
and measure these perturbations?

Nov 11,1997 PA=321

___ SPM model

Solar Radii

Ontiveros & Vourlidas, 2009, ApJ



.10 use the
estimated values
form WL images to
constraint the values
of the model inputs.
«To compare the T
with the estimated by
the model

.To compare the
speed  profiles,
and arrival time
resulting form the
model with the
estimated values
form the radio
analysis and in-
situ values.




IMPACT /PLASTIC  9—Mar—2011

It requires initial information of CME about: density,
velocity, total mass and energy release rate. This
values are obtained by coronograph images.
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AR:
N24W58

Flare:
C2.3(19:32)

This case:
Fast CME March 7ty, 2011 (19:40 UT)
Remote observations:

AIALASCO C2 C3
STEREOA&B COR1 COR 2 Hil
Modeling:

Solar Corona Raytrace (SCR) Forward modeling
—>"real” HT plots
Analytical model for comparing arrival time
of CME-shock at 1 AU (HD)

. W/Earth A: 87 deo
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Our CME
Previous CME




Simulated white light images for a CME and a bow-shock model observed through different
lines of sight. (Thernisien et.al, 2009)

*Using the SCRaytrace program we calculate the 2D brightness of 3D CME and shock-like
structures as seen by the LASCO C3 coronograph.




SCR COR 1 & 2 -- CME + SHOCK

Height (Rs)
=
T

5;_ CME <v>=1897 km/s
- SHOCK <v>=2039 km/s
SCR HI 1 == CME + SHOCK

100f ' ' ]
; AoamE
80f t E
o r :
£ 60 E
c [ :
O 40 E
s OME <v>=1678 km/s 1
WE SHOCK <v>=1393 km/s
O- . . L L .
9 4 B 8 10 12

Time(hr) —-- reference time: 2011-03-07T19:41:21




Weloohy [kmys]

- Time [0 Time [0
1?'45 g (o] 10 1 7 8 g [ba] 10 1
200& |||||||< | LA LI LI AL LU B L L B L B B 30,3_|| T T T L
12
Pt
1500k
- =10
E ol 1'%
] 1 8
L 5 o8 &
BT 1 &
1000 B 1501 {1 B
Rl r 1 @
£ o+
I - 1]
i { &8
T 100 i T
L I L I
; 04
500 . 1
L L ‘\ 4
i 4
i 2 o2
L 4
L3
o L 1 Ll el P N B C oa
0 20 40 80 &0 100 2 % 40 80 I 100
ANALYTICAL MODEL & SCR
100F ' v ' ]
80 -
—
C‘é’ C :
— 60 -
et = -
i b -
O 40 -
o C N
T C .
20 -
0 B . L . L .
0 2 6 8 10 12

Time(hr)

reference time: 2011-03-07T719:41:21

(1)



4 fast-halo, Earth-directed CMEs and their interplanetary
counterpart. All of them with a significant evidence of shock
signatures for each event on the white light.

The inputs for the analytical model were consistent with the
range of values estimated from the WL images.

Each corresponding IP-shock was previously analyzed by its
Km Type Il radio emission, but the speed comparison IS not
conclusive



A a single spacecraft measurements of the evolution of the CME & Shock,
will result on an underestimation of their dynamical values, and more likely
to reduce the effectiveness of modeling the CME-shock system evolution in
the IP medium.

USING STEREO:

Using forward modeling, we found evidence of self-similar expansion of the
shock and the CME up to 30 solar radii,

The predicted decoupling time from the model between the shock and the
CME look in good agreement with the observed deceleration phase of the
CME in the SCR results.
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