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Motivation

« To investigate flare/coronal mass ejection induced shock
acceleration and decelleration from the corona/surface of the
Sun to the inner heliosphere (2 AU) using a 1.5D MHD
simulation with drag force.

» The simulation results have compared with observation of
ACE data.

« Drag force has compared with Cargill drag force.
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In the equations, D/Dt denotes the total derivative, p is the mass density, V is the velocity
of the flow, p is the gas pressure, B is the magnetic field, e is the internal energy per unit
mass (e = p/(y-1)p), GM(r) is solar gravitational force, and vy is the specific heat ratio. For
this research, we applied an adiabatic gas assumption (i.e.,y =5/3). F and F'are a
dissipative force and Rayleigh dissipation function, respectively. The former as a
“frictional force which is proportional to the velocity of the particle”, and the latter as one-
half “the rate of energy dissipation due to friction”.
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Simulation Procedure

A one-dimensional MHD simulation model with adaptive grids was
employed to study this event in Sun-Earth direction.

We construct the back ground solar wind structure from the “surface of
Sun” to the heliospher for study the propagation of the shock events
during the Halloween epoch.

To initiate the simulation, we introduce four pressure pulses
corresponding to 4 observed flares. These four pressure pulses were
introduced at the lower boundary (1 solar radius, Rs) at the time = 0, 24,
77, 110 hours which correspond to time = 298.24 (DOY), 299.26, 301.45,
302.86 of year 2003 according to observations, respectively.

Six simulated parameters (i.e., density (Np), T, Vr, V4, Br and Bg) are
presented.



Simulation Inputs at lower boundary (1 Rs)
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Steady state solar wind condition
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COMPARISON: Simulation Results vs. Observation ---.- ACE
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Conclusion

« Acceleration and Deceleration of Flare/Coronal Mass Ejection induced
shocks have been simulated by 1.5D MHD model.

« Cause of deceleration due to drag force can be estimated from the
numerical simulation. Our drag force deduced from simulation are
similar to the Cargill results (2005).

« We plan to use this simple model to track the STEREO observed
shocks.
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The End
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shown for the simulated shock times of arrival at ACE as well as
the “V spike”, following Shock 4, is a reverse shock. (Wu et al.,
JGR, 111, A09S17, 2005)
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Th 17/4B flare caused
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Third pressure
pulse launched

Second pressure
pulse launched

First pressure
pulse launched
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