Additional (STEREO) Events for LWS CDAW2010 Workshop
D. Webb; 17 Sept 2010

(See http://secchi.nrl.navy.mil/spwx/index.php?p=sun_stereo_events for some of the events.)

· 2006 13-15 December
http://secchi.nrl.navy.mil/spwx/index.php?p=20061213event 
Summary: Possibly the last great explosion of solar activity of this cycle, 23, before it entered its minimum activity phase occurred last December. Four X-class flares, each accompanied by waves and coronal mass ejections, occurred as active region NOAA 903 rotated across the disk from Dec. 5 - 20, 2006. This activity was observed by instruments aboard two new spacecraft missions launched a few months earlier, Hinode and STEREO. The first two X flares occurred on Dec. 5 and 6 when the region was at the east limb. Because of that location, there were no significant interplanetary plasma or magnetic field disturbances near Earth and the main space weather effects were increases in solar energetic particles (SEPs). The other two X flares occurred early on Dec. 13 and late on Dec. 14, when AR903 was at W25° and W45°, resp. 

Because of its location near Sun center and its energetic, eruptive character, the Dec. 13 X3.4 flare and associated halo CME produced a significant ICME at 1 AU with an imbedded magnetic cloud, which in turn caused a major geomagnetic storm at Earth. Thus, this event became the first significant space weather event of the STEREO era and so is the first featured STEREO Space Weather Event. 
· ?2007 Jan. 14

L1 only. A-B sep= 0.25°.Onset 17:10; Duration 14.0 hr; Vel. = 368.2; dv = -50.0; Bmax= 14.5nT; Bz NS; UDE

Yan Li MC list.

· 2007 May 19-22
http://secchi.nrl.navy.mil/spwx/index.php?p=20070519event 
Summary: Solar active region 10956, located at 3° north of the solar equator, rotated across the disk from 14-24 May 2007 producing several small flares (22 GOES B-class and 2 C-class and a number of CMEs. This period is of particular interest for space weather studies since it was the first significant activity to occur after the completion of the commissioning phase and, therefore, of the full availability of all the STEREO/SECCHI instruments.  AR0956 had passed the Sun's central meridian on 19 May 2007 when an eruption of a large filament and a double CME occurred, starting at ~13 UT. The GOES soft X-ray plot showed a single B9.5 event peaking at 13:00 UT, just before first appearance of the CME in SOHO LASCO at 13:24 UT. This solar event(s) near Sun center was the most likely source of a magnetic cloud seen near 1 AU on 21-23 May 2007 by both STEREO spacecraft and Wind and ACE at the L1 point. The magnetic cloud arrived at Wind at 22:15 UT on May 21 and at STEREO B at 04:25 UT on May 22.  This magnetic cloud was only moderately geoeffective, likely because of the relatively slow speed of the cloud with respect to the ambient solar wind, and the mostly northward orientation of the magnetic field within the cloud. The Dst index reached -63 nT at 14 UT on May 23 and this was driven mostly by southward field at the rear of and following the cloud. However, this event is of particular interest both because of the availability of multiperspective solar imaging and the in-situ observations by four spacecraft that were well separated at the time. Sep= 9.0°. 
Many papers; Yan Li list.

· 2007 August 25

ST-A only. Sep= 27.0°. Onset= 23:45; Dur.= 16.0hr; Vel+ 339.2; dv= 11.0; |B|max = 14.8nT; Bz SN
Yan Li list.
· 2007 November 15-19

Halo CME observed by LASCO, SECCHI, SMEI with no clear source. Storm, Dst -70; 1.5 days. 3-D modeling and heliospheric density structure.  “The Nov. 19, 2007 event was a classic MC at

ACE, a maybe-MC at STB and worse one at STA.” (Y. Li)

ST-B: Sep= 40.8°. 22:34; 8.5hr; V0= 391.2; dv= 57.9; |B|max= 17.6nT; Bz SN; UDEs

L1: 20th 00:40; 8.8hr; 478.7; 5.8; 14.6nT; NS; UDEs
Howard and Tappin (2008); Yan Li list.
· ?2007 Dec 24-

An interesting CME observed by STEREO: off the east limb near the equator in STEREO-A FOV, first seen in COR-1A at about 1700 UT, 2007 Dec 24.  The CME could LE was by identifiable through HI2-A, with the ejected well observed by STEREO-B (IMPACT and PLASTIC).  The ejecta was detected by IMPACT/PLASTIC several hours after the LE reached the projected position of STEREO-B as viewed from STEREO-A. [from J. Chen]

· 2007 Dec. 30

ST-B only. Sep= 43.9°.Onset= 06:15; dur=  44.25hr; vel= 384.9; dv= -81.5; |B|max= 11.9nT; Bz NS; UDEs

Yan Li list.
· ?2008 March 8

L1 only. Onset= 17:45; Dur= 7.0hr; vel= 390; Bmax=16.5nT; Bz NS
Yan Li list

· ?2008May 11

ST-A only. Yan Li

· 2008 June 1-6

CME to WNW in both CORs on June 1-2, with no clear source. Magnetic Cloud at ST-B on June 6. Small geostorm, Kp~3. 
ST-B. Sep= 54.6°.Onset=22:05; dur= 13.1hr; vel= 412.8; Bmax= 14.9nT; Bz NS; BDEs (Yan Li list)

Robbrecht et al. (2009); Mostl et al. (2009).

· ?2008 July 10
ST-B only. Yan Li

· ?2008 Aug. 15

ST-B only. Yan Li

· ?2008 Sept. 3

L1 only. Onset=16:30; Dur= 10.0hr; vel= 333; Bmax= 13.5; Bz NS
Yan Li list.

· ?2008 Sept.17

L1 only. Onset= 4:00; Dur= 28.0hr; vel= 410; Bmax= 7.2; Bz NS
Yan Li list.

· ?2008 Sept. 28

ST-B only. Yan Li

· ?2008 Oct. 19

ST-B only. Yan Li

· ?2008 Nov. 7

ST-A only. Yan Li

· 2008 December 12-16

Well observed by STEREOs and a small density enhancement in SMEI on Dec. 15. Large erupting filament to Solar north. Small Magnetic Cloud at L1 and minor geostorminess. 
Davis et al. (2009); Liu et al. (2010); Yan Li list.
· ?2008 Dec. 31
ST-B only. Yan Li

· 2009 February 13-18

ST-B disk center event. EUVI sigmoid, wave, double dimming; GOES B2 2 hr. LDE. Possible small Magnetic Cloud at ST-B mid-Feb. 18. Nothing observed before then. See Sam Freeland movie at: http://www.lmsal.com/solarsoft/secchi/event_movies/gev_20090213_0535/scc_euvi_movie_pair_gev_20090213_0535_diff_f.html 
· ?2009 April 19-22

Centered to Solar north in ST-B. Active region; Small flare; erupting filament; EUVI wave; dimmings. Possible brief Magnetic Cloud in-situ at ST-B.

· 2010 January 17-21

Energetic CME from AR 1041, dimmings and global coronal wave. During launch CME had unusual circular profile viewed from STEREO-B, EUVI and COR1. See LMSAL: http://www.lmsal.com/solarsoft/secchi/event_movies/scc_euvi_195_movie_pair_gev_20100116_0330_diff_j.html . Observed over SE limb from SOHO EIT and LASCO as a partial halo. HI-2A and SMEI views in heliosphere suggest CME traveled toward ST-B where small Magnetic Cloud observed on 20-21 Jan. 
Veronig et al. (2010); Webb et al. (2010).
· 2010 April 3-5

http://secchi.nrl.navy.mil/spwx/index.php?p=20100403event 
Summary:  A classic B7.4, long duration event occurred in AR11059 at S23W11 (Earthview) starting April 3 at 09:04 UT. It was associated with an erupting filament, double dimmings, a wave and a possibly partial halo CME on April 3, ~10:00. The CME was brightest in the southern hemisphere. It was observed at the southeast and southwest limbs at STEREO-A and -B, resp. SOHO Halo Alert: SOHO/LASCO observed a partial Halo CME onset in C2 at 10:33; wide symmetric loop front over the South Pole with width 243 deg. By 11:06 a second wave begins over the south with a slow multiloop front. Speed 512 km/s at PA 192 deg. See EIT and LASCO data at: http://umbra.nascom.nasa.gov/lasco/observations/halo/100403/ (courtesy Kevin Schenk, GSFC).  A shock was detected at SOHO and ACE on April 5, ~08:00 followed by a possible ICME/Magnetic Cloud. If associated with the solar event, it was a fast event with the wind speed ~800 km/s. There was a geostorm with Kp reaching 7 mid-day on April 5. This and the extended storminess through April 6 were caused by small but persistent southward fields behind the shock and in the ICME that possibly was comingled with a high speed wind stream.  The Galaxy 15 spacecraft failed on April 5, 09:48 UT, soon after the arrival of the shock and onset of the ICME at L1.  A NOAA "Tiger Team" ("Space Weather Conditions at the Time of the Galaxy 15 Spacecraft Anomaly Report of the NOAA Tiger Team", 1 June 2010) concluded that space weather, in particular a large substorm, was responsible for this failure. 
· 2010 April 8-12

http://secchi.nrl.navy.mil/spwx/index.php?p=20100408event 
Summary:  A B3.7 long duration flare occurred in AR 11060 at N25E16 (Earthview) starting on April 8, 02:30UT. It was associated with an erupting filament, a wave, and double dimmings. A bright CME to the northeast was observed in LASCO as well as the following halo. Are these different events? SOHO Halo Alert: SOHO/LASCO observed a full halo CME on April 8, 2010. Onset in C2 at 04:30 as a faint ragged loop front centered at PA 246 deg. The event quickly developed to material at all positions or 360 deg. Also seen in C3 starting at 06:18. Speed 286 km/s at PA 240 deg. See EIT and LASCO data at: http://umbra.nascom.nasa.gov/lasco/observations/halo/100408/  (courtesy Kevin Schenk, GSFC). 

A shock was detected at SOHO and ACE on Apr. 11, ~12:00 followed by an ICME and possible Magnetic Cloud, starting early on Apr. 12. Southward field during and before this time resulted in a small geostorm with Kp reaching 6 early on Apr. 12. 
Davis et al. (2010).
· 2010 August 1-4
This is a multi-missions study focused on the CME tracking from the SDO-imaged onset activities to Earth, utilizing SDO, SOHO, STEREO, SMEI and ACE data. 
Aims of this work: To demonstrate the tracking of this event from Sun to Earth and investigate the structure of this event and its evolution as identified by in situ and remote sensing observation; To investigate the onset processes of this event; To report on Earth-arrival predictions made during the transit of the event and assess the performance of different techniques; To investigate the impact of this event at Earth, including an assessment of how Earth cut through the CME structure; Lessons learned for future predictions, for CME-flare models, etc.

Harrison et al. (2010).
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