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Earth and in the interplanetary space caused by interplanetary counterparts of coronal mass ejections MCs were identified using in situ measurements of solar wind17 9 2008 25 12 2013Earth and in the interplanetary space, caused by interplanetary counterparts of coronal mass ejections MCs were identified using in situ measurements of solar wind  17.9.2008. 25.12.2013.p y p , y p y p j
(ICME ) I l h ICME d i h k t t FD i b d th fi t d plasma density temperature speed and plasma beta(ICMEs). In a general case, when ICME drives a shock, a two-step FD is observed, the first decrease plasma density, temperature, speed, and plasma beta ( ) g , , p ,

d b th h k h th i h th d d i d b th j t (ICME) 110 IN SITU 115parameter (SWE/WIND) as well as magnetic fieldcaused by the shock-sheath region, whereas the second decrease is caused by the ejecta (ICME). IN SITU 115
MODELparameter (SWE/WIND) as well as magnetic field caused by the shock sheath region, whereas the second decrease is caused by the ejecta (ICME). 
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i f fi ld FD. The modeled FD minimum is delayed compared to
EVENT 1 MODEL INPUT: EVENT 2 – MODEL INPUT:A particle that gyrates along its guiding center field line at a using a force field FD.  The  modeled  FD minimum is delayed  compared to  
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i the observed FD minimum.
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distance r will stay in the flux rope if ξ=r +rG < R, where  rG is approx. gives an the observed FD minimum. 
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(MC i i l d d)observation. This MC is faster than the upfront solar wind and seems to 
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O t id th MC di t ib ti f ti l i i b Calculations are done numerically using a grid: magnetic field fluctuations (dashed black line) The beginning
EVENT 2 MODEL OUTPUTOutside the MC energy distribution of particles is given by Calculations are done numerically, using a grid: magnetic field fluctuations (dashed black line). The beginning 
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T i th ti f th FDa force field approximation of the galactic cosmic ray ΔR = 0.005 AU and ΔΘ = 0.0002 and the end of the MC are determined based on the low 
Tmin = the time of the FD Tmin = the time of the FD a force field approximation of the galactic cosmic ray 

t J ( U ki 2011) 0 2 20 G V E 0 1 G V temperature and plasma beta parameter smooth rotation inTmin  the time of the FD t e t e o t e
i ispectrum , J (e.g. Usoskin, 2011) 0.2 - 20 GeV, ΔE = 0.1 GeV temperature and plasma beta parameter, smooth rotation in 

minimum minimumspectrum , J (e.g. Usoskin, 2011) 0.2 20 GeV, ΔE  0.1 GeV
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Tmin(obs) doy: 261 6 Tmin(obs) doy: 359.6declining speed profile (indicative of the MC expansion)
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T i ( d l) d 359 43SUMMARY & OUTLOOK

declining speed profile (indicative of the MC expansion).
REFERENCES Tmin(model) doy: 261 77 Tmin(model) doy: 359.43SUMMARY & OUTLOOK Tmin(model) doy: 261.77 Tmin(model) doy: 359.43
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Usoskin et al (2011) JGR 116 2104 The FD starts somewhat earlier than the MC within a sheath∆T = 4 h ∆T = 4 hUsoskin et al. (2011), JGR, 116, 2104 The FD starts somewhat earlier than the MC, within a sheath ∆T = 4 h ∆T  4 h
Heber et al. (2015), submitted to CEABThis simple model predicts that the number of CRs will decrease towards the center of region whereas the end of FD corresponds to the end of MC( ),This simple model predicts that the number of CRs will decrease towards the center of region, whereas the end of FD corresponds to the end of MC 

A i FD i i lit dthe MC the profile and its amplitude depend on the magnetic field strength and spatial (bottom panel)Amin = FD minimum amplitude Amin = FD minimum amplitudethe MC, the profile and its amplitude depend on the magnetic field strength and spatial
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(bottom panel).Amin = FD minimum amplitude Amin  FD minimum amplitude
A i ( b ) 1 2%extent of the MC, and qualitatively describes observations. However, the model tends to Th i d d i th l f th FDACKNOWLEDGMENT Amin(obs) = 2 5% Amin(obs) = 1.2%extent of the MC, and qualitatively describes observations. However, the model tends to

nderestimate the amplit des Since the shape of the FD strongl depends on the There is a good correspondence in the value of the FDACKNOWLEDGMENT Amin(obs) = 2.5% Amin(obs)  1.2%
A i ( d l) 1 1%Thi k h b t d i t b

underestimate the amplitudes. Since the shape of the FD strongly depends on the There is a good correspondence in the  value of the FD 
lit d b t th d l d b ti hAmin(model) = 1 9% Amin(model) = 1.1%This work has been supported in part by 
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6212 Solar and Stellar Variability“ and byand observations Future improvements should include the analysis on a larger sample there are some deviations in the shape. The observed FD∆Amin = 0.6% ∆Amin  0.1%6212 „Solar and Stellar Variability  and by 
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there are some deviations in the shape. The observed FD 
i i i d l d d t th d l d FD i iMZOŠ/DAAD bilateral project CORAMOD.as well as using more realistic magnetic field in the modeling. minimum is delayed compared to the modeled FD minimum./ p jg g g minimum is delayed compared to the modeled FD minimum.


