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Abstract Selection of corresponding FDs Forbush decrease properties
The Radiation Assessment Detector (RAD) instrument onboard the Curiosity rover has Based on the Self-similar expansion geometry [3, 4], we extrapolated the ICME preliminary results
been measuring galactic cosmic rays (GCR) as well as solar energetic particles (SEP) on trajectories up to MSL to determine the predicted arrival time The FD magnitude Ay (drop ratio) and the maximum hourly

the surface of Mars for more than 6 years. RAD also detects Forbush decreases (FD) in
the GCR dose rate caused by passing interplanetary coronal mass ejections (ICMEs).

decrease muyax are also correlated, as seen previously at

The closest FD to the predicted arrival time (within +2.5d) was marked as being related Earth [8, 9]

to that ICME, if the correspondence is reasonable with respect to CME-CME interaction

This study combines MSL/RAD FD measurements with remote tracking of ICMEs using and the arrival time at Earth (if applicable) The linear regression slope is significantly steeper
the STEREO Heliospheric Imager (HI) telescopes. 149 ICMEs propagating towards MSL ICMEs were sorted into 5 categories, as seen in Figure 4 (-7.5+ 0.9 h instead of -2.9to0 -4.3 h) at MSL than previously
were observed with HI between 2011 and 2016. We associate 45 of these events with ' ' found at Earth, as seen in Figure 6
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Mars @ Time in Figure 5, we compared the accuracy of the arrival times predicted from HI data for the Possible reasons for this are the FD’s dependence on the
Figure 1: ICMEs and Forbush decreases. Left panel: Heliospheric propagation of an ICME towards Mars 45 events in the first 2 categories using three models: Fixed Phi [6], Harmonic Mean [7], observed energy range of primary GCR particles as well as
(based on [1], Figure 2), Right panel: an example of a Forbush decrease measured at MSL/RAD. and Self-similar expansion. the ICME expansion. We are working on investigating this
. . . . . further.
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Event selection

Papaioannou et al. [10] found no difference between slopes
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In our previous work [2], we studied 15 ICMEs seen in situ at two locations during v At=-242175h At=-9.6+18.6h At=a4£181h at Earth and Mars, but they probably also included
oppositions of Earth or STEREO A/B and Mars (Figure 2a) S 15 - - - decreases caused by CIRs
Y
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The use of remote observations (Figure 2b) increases the sample size, allowing us g 10 - - - Additional correlation was found between the ICME speed v
to study a much larger number of ICMEs propagating towards Mars. £ - _ _ (from HI data) and the FD average slope m = %’, with r = -0.61.
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and Mars close to oppositions [2] STEREO-HI telescopes (this study)
Figure 2: Opposition phase constellation and ICME tracking with the STEREO SECCHI instruments Figure 5: Histogram of differences At = teaicutated — tobserved D€tWeen predicted and observed arrival times for Acknowledgements
the Fixed-phi, Harmonic mean and Self-similar expansion geometries (as displayed in the cartoons below). J. v. F. thanks Joana Wanger, who helped with the task of marking FD onset times in the
149 ICMEs from the HELCATS HIGeoCat catalog between 2011 and 2016 were The legend shows the mean values and standard deviations. MSL/RAD data for each of the STEREO-HI events during her internship in the Extraterrestrial
observed with STEREO-HI and propagate towards MSL’s location +30° (Figu re 3). . o o Physics group at Kiel University. C.M. thanks the Austrian Science Fund (FWF): [P26174-N27].
Concerning the standard deviation of results, all three methods perform similarly well, M.T. acknowledges the SU'IDI?Ort by t)he FFG/ASAP Programme under grant no. 859729 (SWAMI)
. . RAD is supported by NASA (HEOMD) under JPL subcontract #1273039 to Southwest Research
O O O-QEEECOO-O on ly the Systematic offset changes Sllghtly' Institute and in Germany by DLR and DLR’s Space Administration grant numbers 50QM0501,
g Lo [0 SEEEE AR [V AR ERREE Lo EREEE Lo TEREE . Standard deviations are also similar to predictions at locations closer to the Sun [5] as 50QM1201, and 50QM1701 to the Christian Albrechts University, Kiel. The E :'E.I:!J-'-I'E
,,,o“\ f,,o“q’ fLo“"’ f,,o“fb fLo“’b fLo“"‘ ,Lo“‘* f,,o“C’ f,,o“c’ q/o“b ,Lo“b f,,o“’\ ’29(\ 1 h h h WSA-ENLIL+C . lat] d h J del HELCATS catalogs can be found at www.helcats-fp7.eu. We acknowledge the ' V71
W o W o W o W o W o W o W well as other approaches, such as - +Cone simulations or drag-based models NMDB database (www.nmdb.eu), funded under the European Union’s FP7 ._l# %‘:ﬂ
. . . . .« v . Programme (contract 213007), for providing data. The data from South Pole oy N
Figure 3: Time distribution of the 149 ICMEs studied in this work. Due to the HI field of view, ICMEs The ?Ccuracy might .|mprove In the future with more sophisticated geometric models neutron monitor is provided by the University of Delaware with support : T? Bk
towards Mars cannot be seen when Earth and Mars are on opposite sides of the Sun. applied to observations from both STEREO spacecraft from the U.S. National Science Foundation under grant ANT-0838839. (=]


http://www.ieap.uni-kiel.de/et/people/forstner/
mailto:forstner@physik.uni-kiel.de

	References

