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Input Data

* Analytic Models:
- structured solar wind (bi-modal, tilted)
- over-pressured plasma cloud (3-D)
- magnetic flux-rope (3-D in progress)

 Empirical Models:
- WSA source surface
- SAIC source surface
- CME cone model (location, diameter, and speed)

 Numerical Models:
- SAIC coronal model (ambient + transient outflow)




Analytic Model — Distortion of ICME Study
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Empirical model - Ambient Solar Wind

Derived Velocity at Source Surface
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Numerical Model -- Magnetic Flux Rope
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Ambient Solar Wind Models

SAIC 3-D MHD steady state CU/CIRES-NOAA/SEC 3-D solar
coronal model based on wind model based on potential
photospheric field maps and current-sheet source surface

empirical models

[ SAIC maps — Pete Riley | [ WSA maps — Nick Arge |




CME Cone Model

Best fitting for May 12, 1997 halo CME
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o latitude: N3.0

e longitude: W1.0

e angular width: 50 deg

» velocity:650 km/s at 24 R¢
(14:15 UT)

 acceleration: 18.5 m/s?

[ Zhao et al., 2001 ]




Boundary Conditions
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Latitudinal Distortion of ICME Shape

[ g7-05-12 0000

Wi 0 1168 233 349 465 bEZ 6YS

ICME propagates into bi-modal solar wind




Evolution of Density Structure
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ICME propagates into the enhanced density of a streamer belt flow




Synthetic White-Light Imaging
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Appearance of Transient Density
Structure

IPS observations
detect interplanetary
transients that
sometime show
two enhanced spots
Instead of a halo ring
[Tokumaru et al., 2003]

MHD simulation shows
a dynamic interaction

between the ICME and

ambient solar wind that:
(1) forms an arc-like

density structure; and

~ (2) results in two brighter
spots in synthetic images

97-05-14  00:00




Evolution of Parameters at Earth

12 -May—1997  22-May-—1997

12-May—1997  22-May-1997

T {kK)

IIIII |IIIII|IIIIIIIIIIIIIIIII=

12-May—1997 22-May-1997

12 -May—1997 22-May-1997




May 12, 1997 — Interplanetary Shock

Distribution of parameters in equatorial plane  Evolution of velocity on Sun-Earth line
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» Shock propagates in a fast stream and
merges with its leading edge
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Case Al

Case A3

Fast-Stream Position

[ SAIC maps -- Pete Riley |

Ambient state before the CME launch

Disturbed state during the CME launch

Ambient state after the CME launch




Effect of Fast-Stream Position

[ SAIC maps -- Pete Riley |

Case Al Case A3

Earth : Interaction region followed Earth : Shock and CME (observed
by shock and CME (not observed) but 3-day shift iIs too large)




Case A2

Case B2

Fast-Stream Evolution

[ SAIC maps -- Pete Riley ]

Ambient state before the CME launch

Disturbed state during the CME launch

Ambient state after the CME launch




Effect of Fast-Stream Evolution

[ SAIC maps -- Pete Riley |

Case A2 Case B2

Earth : Interaction region followed Earth : Shock and CME (observed
by shock and CME (not observed) but shock front is radial)




Evolution of Parameters at Earth




Remote Access

Coronal Data (on MSS)
ENKI -- web IDL procedures
Input Data (on PTMP)

ENLIL — Fortran/MPI/NetCDF

. AJA —
VisServer Java/VTK Output Data (on PTMP)

Archive Data (on MSS)




ENKI — Interface to ENLIL
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Project saic_cr on Blackforest — Input for ini-saic_cr.pro : Project saic_cr on Blackforest — Source Surface Data for CR
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Solar Wind Parameters
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ENKI — Interface to ENLIL
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Project saic_cr on Blackforest — Numerical Code: Specification

Name and Grid Size

Project saic_cr on Blackforest — Specify Run Parameters

Current Settings

Name: Grid size (N1xN2xN3): Case: Code:
mir x[z4a0 x[60 1180 5 1922a25.240x60x180 | 40-m1m.240x60x180
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o . . Specily New
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Remote Visualization: ENKI--IDL
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ARCS cluster: blackforest, dave, other systems
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Data Analysis dave can share data
& Visualization wlth blackforest via
Englne (dave) GPFS

Project saic_cr on Blackforest — Plot:

Visualize Data: 1922a2s.1x60x180.bnd.nc

Variable:

XBND1
XC2
XC3
XBNDI1H
XH2
XH3
TIME
DTSTEP
GAMMA

)

DBND

Minimum Value:
260992 91

Maximum Value:

Other 651774.97

GPFS protocols
Shared File System

TBND

V2BND
V3BND
B1BND
B2BND
B3BND
BPBND

1-D Profile: < x2 </ x3 < xt |2-D Contour; <’ x2-xt < x3-xt <> x2-x3
Position: 0.5 = 2-D Surface: & x2-xt \ ®3-xt  X2-x3

Position: 0.5«
Position: 0.5= J

dataproc

Preview of data before downloading New Py | New Dt
processing and visualization, archiving, ESSs====
etc.

Plot 1-D profiles and 2-D contours or surfaces
of 1-D, 2-D, or 3-D data
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