Release 0
2006/11/30 00:00 

STEREO B EUVI 195 demo:

Early warning of active regions coming around the East Limb.

Release 1 
2006/12/05 10:35

Time interval for history plots/movies: 2006/12/04 10:35 - 2006/12/05 10:35
GOES X-Ray: First signatures of X9 flare (just prior to the release time).
STEREO WAVES: First signatures of Type II burst (just prior to the release time).
SOHO data are not available. 

ACE MAG-SWEPAM: Very small sw density increase near 9:30.

AE/ASY/SYM:  Very small substorm onsets near 09:30
LANL/RBSP: Very quiet, no plasma injections at GEO.  Blue striped bar indicates when a given spacecraft is at local midnight, yellow striped bar shows local noon.  LANL spacecraft are meant to be a proxy for RBSP.

LANL MPA/RBSP: Proxy for RBSP plasma measurement - filled triangle indicates where spacecraft is at noon, open triangle at midnight.  Low fluxes of 1-10 keV plasma indicates little problem with spacecraft charging at GEO.

TIMED GUVI:  Low-level auroral precipitation.

VIRTUAL RBSP:  White indicates no data available.  Black means hidden for release purposes.  Energies are listed in plot title and the color scale is fixed for each energy across all releases.  There are two identical spacecraft, and the plots are built up over 4.5 hours for each vertical stripe.  All fluxes are at quiet-time levels.  Slot region readily apparent between L=1.8 and L=2.8 for 4 MeV electrons.
VIRTUAL C/NOFS:  Normal thermospheric densities.
Other plots/movies: No signatures. Very quiet.
Comments:
Release 2 
2006/12/06 08:23 

Time interval for history plots/movies: 2006/12/05 08:23 - 2006/12/06 08:23

GOES X-Ray: Review of  X9 flare.

First signatures of M6 flare (just prior to the release time).

STEREO WAVES: Review of Type II bursts (12/5 10:50-20:00; 12/6 2:00-3:30).

ACE MAG-SWEPAM: Short density pulse at L1, oscillations in IMF at L1 with brief negative Bz periods (up to -10 nT).
ACE EPAM-SIS: Slight increase in energetic particle flux.
SWMF driven by ACE: Some geomagnetic activity close to the end of the time interval: magnetopause approached about 1 Re to geosynch. orbit, increase in Ring Current H+ Fluxes at LANL-02A, GIC in yellow zone, moderate cross-cap potential.

AE/ASY/SYM:  More extended high-latitude activity indicates moderate electrojet strength, beginning at about 12/05 23:00 UT.

LANL/RBSP:   Enhanced particle fluxes beginning around 12/05 16:00 UT near midnight.

LANL MPA/RBSP: Around 12/06 10:00 UT LANL spacecraft observe much greater flux of 1-10 keV electrons, indicating greater potential for spacecraft charging.

TIMED GUVI:  Increased precipitation in post-midnight auroral zone around midnight on 12/06.  Auroral zone expanding below 65 through 0700 UT 12/06/06.

VIRTUAL RBSP: Little activity - fluxes at pre-storm levels.

AbbyNormal: Increase in absorption.

Comments:
Release 3 
2006/12/06 15:55 

Time interval for history plots/movies: 2006/12/05 15:55 - 2006/12/06 15:55

GOES X-Ray: Review of M6 flare

STEREO WAVES: Review of Type II burst (12/6 2:00-3:30 and 12/06 8:30 –9:45).

ACE MAG-SWEPAM: Gradual increase in SW speed (up to 500 km/s) at L1. 

ACE EPAM-SIS: First signature of energetic particle increase trend close to the release time. 

SWMF driven by ACE: Moderate geomagnetic activity.
AE/ASY/SYM:  Activity intensifying.  Yellow color indicates more stations contributing to AE index measurement.

LANL/RBSP:  Enhanced particle fluxes on nightside.

LANL MPA / RBSP:  Enhanced 1-10 keV electrons at GEO.

TIMED GUVI:  Intense auroral structuring and expanded auroral zone - affecting radio communication at high latitudes.
Comments:

Release 4 
2006/12/06 18:55 

Time interval for history plots/movies: 2006/12/05 18:55 - 2006/12/06 18:55

GOES X-Ray: X6.5 flare at 18:47 UT
STEREO WAVES: First signatures of Type II burst (just prior to the release time).

ACE MAG-SWEPAM: SW speed increase up to 600 km/s together with negative IMF Bz (up to -10 nT) close to the release time. 

ACE EPAM-SIS: Gradual increase in energetic particles fluxes continues.
SWMF driven by ACE: 35 min prediction of increased geomagnetic activity with GIC excursions to the red zone. 
AbbyNormal: Increase in absorption of HF signals.
TIMED GUVI:  Continuing auroral precipitation

Comments:  Major GPS outage. 

This flare was also associated with a Morton wave which was seen from the ground. That  means there would probably have been an EIT wave if seen with an EUV imager. These waves are considered signs of an eruption.
Release 5 
2006/12/07 12:00 

Time interval for history plots/movies: 2006/12/06 12:00 - 2006/12/07 12:00

STEREO WAVES: Review of Type II burst (12/06 19:00 up to the release time).

SOHO LASCO C2, SOHO LASCO C3 RD (become available): CME in progress in LASCO data at start (12/06 20:00 UT, probably from X6.5 flare at 18:47 UT. It is listed as a Halo in the CDAW data base, although it seems oriented towards the SE). There is also another one at 22:12:04 in the SE.

ACE EPAM-SIS:  Energetic particles fluxes > 10 Mev, > 30 MeV (ACE SIS) reached 1000 [cm-2 s-1,sr-1]. 

SWMF driven by ACE: Geomagnetic activity is gradually decreasing.

VIRTUAL C/NOFS: Thermospheric densities increased by order of 2 over pre-storm conditions.  Increased drag on LEO spacecraft.
Comments: .  Increased drag on LEO spacecraft.

Release 6
2006/12/08 00:00  

Time interval for history plots/movies: 2006/12/07 00:00 - 2006/12/08 00:00

STEREO WAVES: Review of radio bursts (up to the release time).

SOHO LASCO C2, SOHO LASCO C3 RD: There is a CME going off to the SE side  12/07 19:37 UT. 
ACE EPAM-SIS:  Energetic particles fluxes > 10 Mev, > 30 MeV (ACE SIS) reached 10000 [cm-2 s-1,sr-1]. 

SWMF driven by ACE: Residual moderate/low geomagnetic activity (with cross-cap potential about 100 KeV).

TIMED GUVI shows enhanced auroral precipitation and expanded auroral zone.
Comments: 

MAGNETIC CONNECTIVITY: We were NOT connected to the flaring region prior to

and including release 6. This is consistent with the apparent absence of prompt impulsive flare particle signatures prior to release 7.
Release 7
2006/12/13 02:20

Time interval for history plots/movies: 2006/12/12 02:20 - 2006/12/13 02:20

SOHO EIT 195 (become available): X3 flare

GOES X-Ray: First signatures of X3 flare  (close to the release time).
STEREO WAVES: Notice wave signatures during STEREO perigee pass.

SOHO LASCO C2: CMEs at 12/12 13:12 (faint),  21:47, and 

 12/13 02:24 UT (the start of this last one does show up in the movie for this release).

SOHO LASCO C3 RD: Shows the tail end of a CME which started in C2 at on 12/11

ACE EPAM-SIS: No signatures of energetic particles at L1.
SWMF driven by ACE: Residual moderate/low geomagnetic activity (with cross-cap potential about 100 KeV).

AE / ASY/SYM:   Significant geomagnetic activity:  multiple substorm onsets injecting plasma, affecting high latitude ionization and HF communications.

TIMED GUVI:  Enhanced auroral precipitation and structuring

VIRTUAL RBSP:  Electron fluxes greatly enhanced over pre-storm levels.  Slot width decreasing.
DEMETER (C/NOFS stand-in) shows enhanced ionospheric electron density near equator (bottom panel) - can affect radio propagation paths as HmF2 and NmF2 vary.  No irregularities developed yet (middle panel).

VIRTUAL C/NOFS:  Thermospheric densities elevated by 2-3 times over pre-storm conditions.
Comments: 
Release 8
2006/12/13 03:00

Time interval for history plots/movies: 2006/12/12 03:00 - 2006/12/13 03:00

SOHO EIT, GOES X-Ray: X3 flare (just prior to the release time).
STEREO WAVES: First signatures of Type II burst (12/13 2:45 just prior to the release time).

LASCO C2, SOHO LASCO C3 RD: Halo CME (12/13 02:54 UT, just prior to the release time) . 

ACE EPAM-SIS: First signatures of energetic particle event at the end of the time interval close to the release time.

SWMF driven by ACE: Residual moderate/low geomagnetic activity (with cross-cap potential about 100 KeV).

AE/ASY/SYM:  Activity decreasing.
AbbyNormal: Brief period of sharp increase in absorption of HF signals.

DEMETER (C/NOFS stand-in) shows enhanced ionospheric electron density spreading to higher (southern) latitudes.  No irregularities developed yet.

Comments: 

The particle event associates with the12/13 02:54 UT CME was a Ground Level Event (GLE, fairly rare). These can affect ozone.

Release 8a 
2006/12/13 04:00 
Time interval for history plots/movies: 2006/12/12 04:00 - 2006/12/13 04:00

ACE EPAM-SIS: Energetic particle event: sharp increase particles fluxes > 10 Mev, > 30 MeV (ACE SIS) up to 1000 [cm-2 s-1,sr-1]. 

SOHO LASCO C2, SOHO LASCO C3 RD: Halo CME review.
Sufficient number of SOHO LASCO C3 RD  images of Halo CME are available to derive Enlil cone mode parameters.  Enlil cone model pridection: CME arrival at L1 on 2006/12/14 at about 18 UT. 

STEREO B COR2 demo. Hypothetical side view of the halo CME provided by the STEREO B spacecraft in a few years time. (Not really going in quite the right direction!)
SWMF driven by Enlil SW prediction: Severe geomagnetic activity after 2006/12/14 18:30. Magnetopause within geosynch. orbit for about 9 hours. Large polar cap. Joule dissipation in ionosphere peak at about 1000 GW. Cross-cap potential peak at about 300 keV. GIC sharp increase up to 8 A at about 2006/12/14 18:30 UT, GIC may reach 30 A after 2006/12/15 1:30 UT. GIE reach 70 mV/km in extended areas. Sharp polar cap size increase.

Release 8b 
2006/12/13 13:56

Time interval for history plots/movies: 2006/12/12 13:56 - 2006/12/13 13:56

STEREO WAVES: Review of radio bursts (12/13 2:45 –10:40).

ACE EPAM-SIS: Review of energetic particle event (EPAM, SIS). Gradual decrease of energetic particle fluxes after 2006/12/13 6:00 UT.
SWMF driven by Enlil SW prediction: Geomagnetic activity calm down after 2006/12/15 6:00 UT

AE/ASY/SYM:  High-latitude activity decreasing, though equatorial belts are disturbed.

DEMETER (C/NOFS stand-in) shows electron density irregularities present over the entire latitude range covered by C/NOFS, and lasting for about 6 hours. 
Comments:   Density irregularities observed by DEMETER (C/NOFS stand-in)  can scatter radio waves (100 m to 1 km wavelength).  These irregularities are often associated with smaller-scale irregularities that can range down to meter scales and below, producing interference with satellite communication and navigation signals, ranging up to GHz frequencies (GPS)

Release 9 
2006/12/14 14:15

Time interval for history plots/movies: 2006/12/13 14:15 - 2006/12/14 14:15

SOHO EIT: X1 flare 

LASCO C2, SOHO LASCO C3 RD: CME ENE starting 12/14 2:58 UT

STEREO WAVES: First signatures of Type II burst (just prior to the release time).
ACE EPAM-SIS: Signatures in energetic just prior to the release time.
ACE MAG-SWEPAM: CME shock arrive at L1 at 2006/12/14 13:56 UT (just prior to the release time).
SWMF driven by ACE geomagnetic activity prediction (20 min ahead of real time, 2006/12/13 14:30 - 2006/12/14 14:30). GIC jump to the red zone. 
AE/ASY/SYM: Slight increase in activity.

DEMETER (C/NOFS stand-in) shows weak irregularities present over the entire latitude range covered by C/NOFS - data gap for first half of Dec 14.

Comments:  Shock arrival detected at L1 about 4 hour earlier than predicted by Enlil.

Release 10 
2006/12/14 22:15

Time interval for history plots/movies: 2006/12/13 22:15 - 2006/12/14 22:15

SOHO EIT: First signatures of X1 flare  (close to the release time)

GOES X-Ray: First signatures of X1 flare  (close to the release time).

STEREO WAVES: Review of radio bursts.

SOHO LASCO C2, SOHO LASCO C3 RD: First signatures of Halo CME 12/12 21:47 UT. There are a number of other CMEs during this interval.
ACE EPAM-SIS: Review energetic particles signatures. 

SWMF driven by ACE: On-going severe geomagnetic activity after 2006/12/14 14:30 UT.  Magnetopause touched the geosynch. orbit. Joule dissipation in ionosphere peak at about 800 GW. Cross-cap potential peak at about 250 keV. Large polar cap. Substorm injections of ring current H+ fluxes at LANL-02A. GIC peak at 20 A, GIE peak at 70 mV/km in extended areas. 

LANL/RBSP:  Substorm onset just after 1400 UT - dipolarization seen by GOES and particle injections near midnight

LANL MPA / RBSP:  Greatly enhanced 1-10 eV plasma at GEO on dayside / dusk

VIRTUAL RBSP:   Fluxes of energetic electrons enhanced over pre-storm levels, especially in the range L=4-5.

DEMETER/CNOFS: Storm developing:  irregularities intensifying and becoming more spatially extensive.

Comments: 

Release 10a 
2006/12/15 00:20 

Time interval for history plots/movies: 2006/12/14 00:20 - 2006/12/15 00:20

STEREO WAVES: Review of Type II/IV bursts (12/14 22:30 –23:40
 UT)

SOHO LASCO C2, SOHO LASCO C3 RD: Halo CME review.
Sufficient number of SOHO LASCO C3 RD  images of Halo CME are available to derive Enlil cone mode parameters.  Enlil cone model pridection: CME arrival at L1 on 2006/12/16 at about 15 UT. 

SWMF driven by ACE:  Severe geomagnetic activity continues.
SWMF driven by Enlil SW prediction: Increased geomagnetic activity after 2006/12/16 17 UT. Magnetopause within geosynch. orbit for about 3 hours. Large polar cap. Joule dissipation in ionosphere peak at about 600 GW. Cross-cap potential peak at about 200 keV. GIC in yellow zone

AE/ASY/SYM:  Intense substorm activity causes dramatic modification of auroral oval / ionization / plasma injection at geosynchronous orbit.

DEMETER/CNOFS:  Irregularities continuing.

AbbyNormal: No noticeable increase in absorption of HF signal in ionosphere.
Comments: 
Release 11 
2006/12/15 12:00 

Time interval for history plots/movies: 2006/12/14 12:00 - 2006/12/15 12:00

SOHO LASCO C2, SOHO LASCO C3 RD: CME 12/15 8:30 UT

SWMF driven by ACE:  Geomagnetic activity review. On-going severe geomagnetic activity (after 2006/12/14 14:30 UT up to  2006/12/15 6:30 UT).  Magnetopause touched the geosynch. orbit for about 9 hours. Joule dissipation in ionosphere peak at about 900 GW. Cross-cap potential peak at about 350 keV. Large polar cap (twice larger that pre storm). Substorm injections of ring current H+ f luxes at LANL-02A at about 12/14 15:00. GIC peak at 30 A, GIE peak at 70 mV/km in extended areas. Geomagnetic activiety gradually decreasing after 12/15 6:00)
Comparison: SWMF driven by Enlil  prediction at release 8a and SWMF driven by ACE.

USU-GAIM: Dramatic increase in TEC.

AbbyNormal: HF signal absorption increase.

VIRTUAL C/NOFS:  Greatly enhanced thermospheric densities cause dramatically increased drag on LEO spacecraft.

DEMETER/CNOFS: Very intense irregularities filling the entire latitude range covered by C/NOFS and lasting for 4-5 hours.  Significant density enhancement spreading to higher latitudes (30 degrees geomagnetic) - can affect radio propagation paths as HmF2 and NmF2 vary.  
TIMED GUVI:  Extreme expansion of auroral oval and heavy precipitation pre-midnight.

AE/ASY/SYM: Continuing very intense substorm activity at high latitudes.
LANL/RBSP:  Intense substorm activity seen by GOES:  LANL satellites on dayside.  This could well happen with RBSP - it will not always be in the right spot to see substorm injections.

Comments: 
Dramatic increases in TEC and HMF2 modify radio propagation.  Strong density gradients at dusk lead to the development of density irregularities.
Release 12 
2006/12/16 17:22

Time interval for history plots/movies: 2006/12/15 17:22 - 2006/12/16 17:22

SWMF driven by ACE: Quiet.

AE/ASY/SYM:  High latitude activity much lower.

DEMETER/CNOFS:  Irregularities present, but weaker.  Density enhancement present, but subsiding.

Comments

Release 13 
2006/12/16 17:56 

Time interval for history plots/movies: 2006/12/15 17:56 - 2006/12/16 17:56

ACE MAG-SWEPAM: 2nd CME arrival to L1. Weak shock soon after 2006/12/16 17:22 
TIMED GUVI shows decreasing auroral precipitation and auroral oval returning to pre-storm size

Comments: Enlil prediction of 2nd shock arrival is at least 2 hours early.

Release 14 
2006/12/17 00:00 

Time interval for history plots: 2006/12/16 00:00 - 2006/12/17 00:00

SWMF driven by ACE: Sudden impulse, but then geomagnetically quiet.

Comparison: 

SWMF driven by ACE vs. SWMF driven by Enlil for the 2nd shock.

DEMETER/CNOFS:  Irregularities decreasing in intensity and extent, electron density returning to pre-storm levels.  Radio propagation conditions returning to normal.

LANL/RBSP:  Particle fluxes decreasing to pre-storm levels.

LANL MPA / RBSP: Particle fluxes decreasing to pre-storm levels.

VIRTUAL RBSP:  Energetic electron fluxes still enhanced over pre-storm levels.

Comments: Enlil predicted shock arrival 2 hour earlier. The duration of the activity is about right. The magnitude of activity is overestimated.

MAGNETIC CONNECTIVITY: We were  connected to the flaring region Release 7 and later. There are clear prompt particles for the big flares after release 7 confirming the connectivity picture.

