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· VarSITI-wide campaign study events:

1. 2012 July 12-14 (NNitta; BSchmieder: DWebb; MTemmer; KMarubashi; many) CME. This event is selected by ISEST. 
This is a textbook (TB) style event, with a clear chain of activity signatures all the way from the solar surface, inner corona and outer corona (X1.4 flare and fast CME), to in-situ near the Earth (a shock and magnetic cloud [MC]). Also of interest are the 2012 July 23-24 and other events from the same active region.

It produced an intense geomagnetic storm, Dst = -127nT. In a prior ISEST workshop, we agreed to study this event extensively.
URL: http://solar.gmu.edu/heliophysics/index.php/07/14/2012_17:00:00_UTC
References: Dudik, J. et al., ApJ, 2014, Cheng, X. et al., ApJ, 2014, Moestl, C. et al., ApJ, 787, 119, 2014.
2. 2012 October 4-8 (DW; KM) CME. This event has been recommended by ISEST and SPeCIMEN. 
This is an excellent stealth CME, i.e., a strong CME in the inner corona and ICME, but the solar disk signatures are multiple and weak, and it had slow propagation to Earth. At Earth a smaller storm, Dst=-105.  Electron acceleration in the radiation belt has been studied by Reeves, G.D. et al (2013). (P)roblem event.
URL: http://solar.gmu.edu/heliophysics/index.php/10/08/2012_05:00:00_UTC
References: 

3. 2013 March 15-17 (MT; DW; KM: KShiokawa) CME. Recommended by ISEST and SPeCIMEN. 
At the Sun an M1.1 flare, erupting filament, type IV radio burst, fast halo CME. At Earth a shock, possible MC, SEP, and strong storm, Dst=-132. TB case. Modeled by C-C Wu. 
URL: http://solar.gmu.edu/heliophysics/index.php/03/17/2013_05:30:00_UTC
4. 2013 June 1 (NN; MT; KS; KM) CME. Recommended by ISEST and ROSMIC. 

Possibly due to a slow CME on May 27 Coronal hole influence? Cause of big storm unclear, Dst=-119. P.
URL: http://solar.gmu.edu/heliophysics/index.php/05/31/2013_15:30:00_UTC
· Other ISEST WG4 events being studied:

2012 March 7-9 (NN; KS). An X5 flare, wave, fast CME. At Earth a shock, magnetic cloud (MC), and strong storm, Dst=-131. TB case. Of interest because of the influence of a CH on a relatively modest CME.
2012 September 28 (YLiu)
“On 2012 September 30-October 1 the Earth underwent a two-step geomagnetic storm. We examine the Sun-to-Earth characteristics of the coronal mass ejections (CMEs) responsible for the geomagnetic storm with combined heliospheric imaging and in situ observations. The first CME, which occurred on 2012 September 25, is a slow event and shows an acceleration followed by a nearly invariant speed in the whole Sun-Earth space. The second event, launched from the Sun on 2012 September 27, exhibits a quick acceleration, then a rapid deceleration, and finally a nearly constant speed, a typical Sun-to-Earth propagation profile for fast CMEs. These two CMEs interacted near 1 AU as predicted by the heliospheric imaging observations and formed a complex ejecta observed at Wind, with a shock inside that enhanced the pre-existing southward magnetic field. Reconstruction of the complex ejecta with the in situ data indicates an overall left-handed flux-rope-like configuration with an embedded concave-outward shock front, a maximum magnetic field strength deviating from the flux rope axis, and convex-outward field lines ahead of the shock. While the reconstruction results are consistent with the picture of CME-CME interactions, a magnetic cloud-like structure without clear signs of CME interactions is anticipated when the merging process is finished.” (Abstract from Liu et al. (2014).
URL: http://solar.gmu.edu/heliophysics/index.php/09/30/2012_23:00:00_UTC
Refs: Liu, L et al., 2014, ApJL, 793 L41.
· Other suggested WG4 events:
- Ying Liu also recommends studying Earth-directed CMEs before 2011, or when the two STEREO spacecraft were ahead of the Sun relative to Earth. This is because heliospheric imaging greatly aids our tracking of the CMEs from Sun to Earth. Good candidates other than those above include: 

(YL) 2007 November 14-20 

URL: 

Refs: 

2008 September 12-19 (YWang)
- Yuming Wang suggests two reasons for study: (1) It looks like a stealth CME, and (2) it experienced deflected propagation to 1 AU. A comprehensive study of the CME will complete our understanding of the CME's origin, trigger, dynamic evolution in the corona and the interaction with ambient solar wind. 
URL: 

Refs: Wang, Y., et al., JGR, 119, 5117, 2014
2009 August 25 (TNnieves-Chinchilla)
Teresa Nieves-Chinchilla: “It was remotely observed by STA/B and SOHO. It was MESSENGER/STB directed but the flank seems to impact the Earth. The event is partially deflected and with clear in-situ signatures of solar wind interaction. The solar source is unclear.” 
Ref.: Paper No. 1 is: T. Nieves-Chinchila et al., ApJ, 779, 55, 2013. 
2012 January 19 and January 23 (YL)
- Ying Liu also suggests these events that probably have the most complete observations so far: wide-angle imaging observations from both STEREO A and B, a long-duration interplanetary type II burst (essentially covering the whole Sun-to-Earth frequency range), and in-situ signatures near the Earth. 
The 2012 January 19 CME originated from NOAA AR 11402 (N32◦E22◦) and was associated with a long-duration M3.2 flare that peaked around 16:05 UT on January 19. The associated CME-driven shock passed Wind at L1 at about 05:28 UT on January 22 followed by the ICME..
Jan. 19 URL: http://solar.gmu.edu/heliophysics/index.php/01/22/2012_05:00:00_UTC
The 2012 January 23 CME originated from NOAA AR 11402 (N29◦W20◦), the same active region as the 2012 January 19 event, and was associated with a long-duration M8.7 flare that peaked around 03:59 UT on January 23. The shock driven by the January 23 CME (shock2) passed Wind at about 14:38 UT on January 24 and was propagating into the ICME associated with the January 19 event. The ICME may have missed Wind. 
Jan. 23 URL: http://solar.gmu.edu/heliophysics/index.php/01/24/2012_14:36:00_UTC 

Ref. for both events:  Liu, Y. et al., ApJ, 769, 45, 2013. 
2012 July 23-24 (NN; MT; DW)
This was the famous energetic, very fast event directed at STEREO-A. There were two consecutive prominence eruption/flares starting about 02:20 UT on July 23, seen best in SOHO and STEREO-B observations. The shock hit STEREO-A on July 23, 20:55 UT, followed by two ICMEs, the first starting about 23:00 UT and the second at 01:51 UT on July 24. 
- N. Nitta says “It was not an Earth-affecting event, but it was said to have possibly been as geoeffective as the Carrington event had it occurred 9 days earlier [and been aimed at Earth-DW].  I think it is important to understand the interplanetary conditions as disturbed by AR 11520 over an extended period.”

- M. Temmer: “i am currently working together with Nariaki on the complex (two-step) eruption from July 23, 2012 event aiming to simulate the short arrival time and high impact speed by using the analytical drag-based-model. the low density in  interplanetary space as well as the high mass of the CME might be the decisive factors for this event to be so fast. The question remains whether the event from July 19 is able to lower the density over several days and as such is able to change the interplanetary conditions. i had during the process of the analysis nice discussions with Ying Liu and Janet Luhmann. We would like to encourage people to take a closer look on this event. We had subjective interpretations of the white-light structures, but most important found no conclusion on the high magnetic field as measured in-situ for both magnetic structures. Is it maybe something intrinsic to the active region? … it would be good to get modelers involved for gaining some deeper insight into the complex eruption process and its in-situ effects.”

URL: http://solar.gmu.edu/heliophysics/index.php/07/23/2012_23:00:00_UTC 
Refs: Russell, C. et al., ApJ, 770, 38, 2013; Ngwira, C. et al., GRL, 2013; Baker, D., Space Weather, 11, 585, 2013; Liu, D.L. et al., Nature Comm., 5, 4381, 2014.
2014 January 6 (NN; NGopalswamy), 07:30, WL: Produced a GLE (see next).

URL: 

Refs: 

2014 January 7-9 (NN; NG; DW)
A “problem” event being studied for an AGU session. 
- N. Gopalswamy reports that the January 6 and 7 CMEs are quite intriguing. The Jan. 6 event produced a GLE even though it had a speed <2000 km/s and originated behind the west limb (Thakur et al. 2014). 
The Jan. 7 CME was near disk center and ultrafast (~3000 km/s), but was likely deflected to the south and west so it was not geoefffective although it was a large SEP event.  It was also not a GLE.
URL: http://solar.gmu.edu/heliophysics/index.php/01/08/2014-01/09/2014
Ref: Thakur et al., ApJL, 2014.
2014 September 10-13 (NN; MT; DW; KM)
An X1.6 flare and wave near Sun Center and a nearly symmetric halo CME. The evolution of the source active region (AR 12158) is also of interest. 

The ICME at L1 on 12-13 Sept. mostly had strong northward field in the putative flux rope (several models produced). The southward fields, which drove the early storm activity, were in the sheaths trailing two IP shocks, the second one being the strongest. The ICME north field rapidly shut down the auroral and storm activity. 
A STEREO SWx Group event. “U” case? B. Jackson runs a real time forecast site, and have included the Rosetta comet mission in the forecasts, currently using IPS data. A density response at Rosetta due to the Sept. 10 event was predicted for IPS and modeled using the ENLIL 3D-MHD code. We are looking for Rosetta solar wind data to confirm an ICME there. 
URL: http://solar.gmu.edu/heliophysics/index.php/09/12/2014_15:26:00_UTC 

Refs.: 

__________________________________________________
Some data on these and other events can be found on the ISEST Wiki site:

http://solar.gmu.edu/heliophysics/index.php/The_ISEST_Event_List? Contributers are also welcome to add their favorite events and results/papers to that Wiki site. 

