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solar group	(5;	theory &	obs.):
- solar eruptive phenomena
- solar rotation &	other large-scale phenomena
- sun-earth connection
(space weather,	climate effects,	cosmic rays)

stellar	group	(4;	obs.):
- variable	stars
- Be	stars

equip.:
- double	solar	t.
- 65	cm	photometric	t.
- 1	m	multi-purpose	t.
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Take-off	and	propagation	of	CMEs	and	ICMEs:
- loss	of	equilibrium	&	acceleration	(obs./theor.)
- role	of	reconnection	(obs./theor.)
- aerodynamic	drag	(obs./theor.)
- interplanetary	propagation	(Drag-Based	Model)
- semi-empirical	space-weather	forecasting

Reconnection:
- analytical	modeling
- post-CME	CSs	(obs./theor.)
- role	of	reconnection	in	CME	acceleration	(obs./theor.)
- energy-release	scaling	in	flares	(obs.)

Coronal	shock	waves:
- formation	mechanisms	(analyt.	modeling)
- origin:	flare/CME	"?"	(obs.:	type	II,	Moreton)

etc.
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a = aL – g  – ad

Φe= const. ∝ I l [ln(8R/r) −2]
Φi = const. ∝ I l

n = l /λ,   n=const.
Φ = l X/r,  n = Φ/2π

aL = A (l/h + l/R – 2l/RX2) ± kI/lr

⇒ I ∝ l−1 ,   r ∝ R ,   X ∝ r/l

in	the	absence	of	reconnection:

CMEs	- acceleration	phase



CMEs	- propagation	phase
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Coronal	shocks

0

0.1

0.2

0.3

0.4

0 1 2 3 4
a)

X-X 0

U

u wu

w

vA0

xxf

0

1

2

3

4

5

6

0 500 1000 1500

u m (km/s)

t/t
ac

c

v A=500

v A=1000

v A=1500



2.5-D		MHD	simulations:	Piston	shock
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ICMEs	- evolution



ICMEs	– propagation:	Drag-Based	Model
a = – γ (v-w) |v-w|

[γ = cd Aρw /m]



Interacting	CMEs



CME space weather effects

CME detection:
Initial conditions

Modeling of CME 
propagation & evolution

Prediction of ICME 
arrival and near-Earth 

properties

Modeling of 
geomagnetic storms and 

Forbush decreases

~ 1 day ~ 1 h

150 000 000 km
1500 000 km



Models for CME space weather effects

CME detection:
Initial conditions

Modeling of 
geomagnetic storms and 

Forbush decreases

~ 1 day

Statistical relations

Empirical probabilistic model

CME Geo-effectiveness Forecast Tool (CGeFT)
Forbush Decrease Forecast Tool (FDFT)

















Thank	you	
for	

your	attention


