----- Original Message -----

Subject: Re: IPS-2012-March&April

 

S.H.,

 

I have finished simulation for July 2012 by using IPS data.

There are two versions,

 

1. Using HAFv.2 B fields

http://solphys.nrl.navy.mil/users/wu/ips2012_haf_B/
 

2. Using your B Fields

http://solphys.nrl.navy.mil/users/wu/ips_2012_july/
 

I will try to check the difference between these two sets of results soon.

 

Chin-Chun

-------------------------------------------------
These gif movies differences are going to prove interesting.
 

I note that the velocities that you show are nearly identical from the two modeling efforts, yes?
 

I note (I believe) that the densities do not have an R^-2 density fall-off removed so that I can not see differences in these cuts easily. Were the densities displayed in this way, their differences might also be readily viewed.
 

What are the dashed zero levels? Are these the magnetic field locations of zero field? If so, these are quite different as I would expect since the two models of field are quite different. Do you have a way to display these fields without the superposed values of velocity and density?
 

In any case, the fact that the velocities are not different in your model presumably means that the different magnetic field analyses do not play a very important role in the transient energetics, something I would assume well-known by most working in this modeling effort, but perhaps not well-appreciated..
 

Bernie
Bernie,
The 0-lines is br=0 which may able to represent current sheet locations.

We already finish the draft of this event for HAF+3DMHD only and

Dr. K. Liou had presented it in the AOGS-2012 last month.

We will present it again in the Fall meeting.

Dr. Liou is working on the paper now.

I can send you the presentation slides if you are interested to look at it.

I went to APL

	In-situ Heliospheric
Science Symposium
	

	September 18 - 20,   2012 
11101 Johns Hopkins Road Building 200 
Conference Room 200-E100 
JHU/APL, Laurel MD
	


for the past three days.

Dr. C. Russel (UCLA) confirmed that B_peak at STEREO-A is greater than 100 nT (~110 nT) and

Dr. Aton.. (I forget her name who come from U. of New Hampshire) also confirm that proton speed is ~2100 km/s at STEREO-A.

My simulation also get the similar results (peak speed is 1500 km/s for the forward shock and 2500 km/s for the reverse shock).

I will plot the similar data for IPS+3DMHD soon and mail them to you.

Dear Bernie,

I checked the results of IPS+3DMHD last week.
I could not see the July 23 CME (~3200 km/s near the Sun) in the backside of Sun-Earth-Line.
Could you explain why?

Is it the limitation of IPS which is only good for the front side (near Sun-Earth-line)?
Chin-Chun,

In this case the IPS gives little (or no) information about the July 23 event, I'm sorry.

We do pretty well in reconstructing events on the backside of the Sun as evidenced in an article I wrote checking the IPS response in general against "ram pressure" measurements at Mars (SP article attached).

The specific case of the 23 July 2012 event, is an exception. At 3000 kms it is an extremely fast event off the West side of the Sun. It is observed in coronagraph observations early in the day 3-5 UT on the 23 of July. At ~3 UT the STELab array is viewing with the Sun directly on the meridian. As the day progresses in Japan the STELab array can only view farther to the East of the Sun until late in the day. On the next day when observations first begin at STELab ~22 UT to the west of the Sun the event has gone by. Hsiu-Shan and I looked on our ecliptic cuts of velocity and density during the time of this event and could see no evidence that the event occurred. We might try harder, and look to see that some remnant is available north or south of the ecliptic, but I am pretty sure there will not be much evidence of the event from the STELab system.

This is one of the drawbacks of using IPS-type systems for viewing extremely fast CMEs - there is the possibility of not being able to observe the event well because the event can occur when the array cannot observe close to the Sun (at night-time). To provide a better system means that you need several radio arrays around the Earth. One Earth-based alternative is a space-based heliospheric imager system (like SMEI) that can view every 100 minutes or so, night or day, but of course SMEI is no longer operating. Even so, only STELab gives a robust measurement of velocity from a handful of sources each day, as the best proxy for the energy expended in an event. Evidently in this event there was little lasting sustained energy (like high speed solar wind flows from dimming regions - at least in the ecliptic) following the main CME.

Bernie
CMEs during September 19 - 23, 2012

Here is recent backside CMEs.

Chin-Chun

Begin forwarded message:

From: Chin-Chun Wu <chin-chun.wu@nrl.navy.mil>
Date: September 26, 2012 10:47:41 AM EDT
To: spaceweather <spaceweather@cronus.nrl.navy.mil>
Subject: CMEs during September 19 - 23, 2012
Dear All,

There were six either partial of full halo CMEs erupted during September 19-23, 2012.
According to the CME information provided by Dr. Kevin Schenk/GSFC, I have added 
six velocity pulses (inputs is listed below) at 2.5 solar radii to drive H3DMHD model.

++++++++++++++++++++++++++++++++++++++++++++++++++++++
YYYYMMDD HHMM LAT LON   VS   TAU   *VS:peak speed of perturbation  TAU:Duration of perturbation
20120919 1148 N24  E78  611  0050
20120919 1325 N05  E59  500  0040
20120920 0539 S11 W130 1260  0250
20120920 1524 S16 E155 2500  0330
20120922 0354 S18 E128 1100  0230
20120923 1525 S18 E111  783  0030
+++++++++++++++++++++++++++++++++++++++++++++++++++++++

The  shock driven by September 23 CME will arrive at STEREO-B at ~17UT on 2012-09-25, and 
the flank of shock will arrive at the Earth at ~03UT on 2012-09-27.

Following links (movie) show evolution of these six CMEs during September 19-2, 2012.

http://solphys.nrl.navy.mil/users/wu/CMEs_20120919to23/D_N7_20120919t023.gif    --- Density profile on r-phi plane at LATITUDE = 7 degrees north of solar ecliptic plane
http://solphys.nrl.navy.mil/users/wu/CMEs_20120919to23/V_N7_20120919t023.gif    --- Velocity profile on r-phi plane at LATITUDE = 7 degrees north of solar ecliptic plane
http://solphys.nrl.navy.mil/users/wu/CMEs_20120919to23/D_E120_20120919t023.gif  --- Density on r-theta plane, 120 East of Sun-Earth-line
http://solphys.nrl.navy.mil/users/wu/CMEs_20120919to23/D_W0_20120919t023.gif     --- Density on r-theta plane, Sun-Earth-line
http://solphys.nrl.navy.mil/users/wu/CMEs_20120919to23/V_E120_20120919t023.gif  ---Velocity on r-theta plane, 120 East of Sun-Earth-line
http://solphys.nrl.navy.mil/users/wu/CMEs_20120919to23/V_W0_20120919t023.gif     --- Velocity on r-theta plane, Sun-Earth-line


Best Regards,

Chin-Chun Wu

C.C,

 

Since the July 23 CME period is a bust, I think that perhaps for the AGU it is best that we try the period in September 2012.

 

We can try this anyway, especially for the period - 19-23 September to see what we get.

 

It will anyway be sort of fun to try.

 

Were you able to download our analysis from the cass185.ucsd.edu ftp at: ftp://cass185.ucsd.edu/data/Wu_IPS_2004_2012/  for the events Hsiu-Shan fit more accurately at Earth using the Wind data?

 

Bernie

Bernie,
OK. Let's try the period in September 2012. (October 1 has a severe geomagnetic storm with Dst dropped to -143 nT. 

On September 30, two shocks were see by ACE but speed is low )

(I have simulated at least 8 CMEs for these period.)

Please have Hsiu-Shan upload data to the web.

I am able to down load the zip files from ucsd.

In the meantime, Dr. Brian Wood (NRL) traced CMEs (using STEREO COR1/2 and H1/2 and 

identified 3 CMEs in October 2011 (speed and trajectory of CMEs as listed below)
#1:  10/21/11, 14:24, W55S25, V=427.624 km/s
#2:  10/22/11, 01:36, E05N25, V=720.285 km/s
#3:  10/22/11, 10:36, W65N45, V=976.590 km/s

These three CMEs merged into one and caused geomagnetic storms while it passed through the Earth.

(We are working on the other CME on September 24 2011 which also caused a big geomagnetic storm.)

If Hsiu-Shan can provide these two months IPS data (Sep-Oct. 2011), it will take me about a week to finish 3DMHD simulation.

Then we can compare results between IPS+3DMHD and HAH+3DMHD.

These two events (Sep24/Oct21-22) have magnetic clouds at 1 AU according to Dr. R. P. Lepping's cloud fitting.

I have the preliminary list)

I just finished the simulation yesterday for Oct. 21-22 CMEs simulation. Shock arrived at both ACE and STEREO-A on October 24 (matched with observation) .


http://solphys.nrl.navy.mil/users/wu/CME_20111121/V_N2.gif
http://solphys.nrl.navy.mil/users/wu/CME_20111121/D_N2.gif
http://solphys.nrl.navy.mil/users/wu/CME_20111121/V_W0.gif
http://solphys.nrl.navy.mil/users/wu/CME_20111121/D_W0.gif

are the movie files for velocity and density.

I checked ACE/STEREO in-situ data,
http://stereo-ssc.nascom.nasa.gov/browse/2011/10/22/insitu_7day.shtml
Shock arrived at ACE and STEREO-A almost on the same day, October 24.

Chin-Chun

ps. I will also work on September 24 CME today.

Dear Bernie,

Enclosed is the digital data near Wind spacecraft (1.02AU theta = 5.23N) for IPS+3DMHD for the November 2004.

The location is N07 (7.5 degrees north of solar ecliptic plan) because the grids resolution is 5 degrees.

I will send you the 3DMHD data for the ACE location soon.

For this event, I used HAF's magnetic fields as input at 18Rs.

I have not used HS's magnetic field yet.

For the Sep./Oct 2011/2012 event. I used HS's B input.

Chin-Chun

ps. Format for the file in IDL. 

 printf,32,format='(i4,3i2.2,f12.5,8x  ,f8.3,f8.1,5f8.3,e12.4)'

Dear Bernie,

Following link is the results at 2.5North of solar ecliptic plane. 

(Comparing with Wind still. I don't have data for ACE. at this point.

Earth was orbiting between 4 and 1 degrees north of ecliptic plane.)

http://solphys.nrl.navy.mil/users/wu/IPS_20041026to20041122/ace_3dmhd_20041104_AC_ips.gif
Digital data is enclosed too

Bernie,

I just finished July 12 2012 CME (1360 km/s from LASCO) H3dMHD simulation for ISEST workshop.

I check ACE data, a shock arrived at ACE at ~1700UT on July 14, 2012.

I have to tune the CME speed down to 1050 km/s in order to match shock arrival time at ACE.

I double checked the IPS-H3DMHD results that I made last year for this July 12 CME.

I could not find a sign of the CME being recorded in IPS-data.

http://solphys.nrl.navy.mil/users/wu/ips_2012_july/
is the website to view the IPS-H3DMHD results between July 01-30, 2012.

For example, 

http://solphys.nrl.navy.mil/users/wu/ips_2012_july/D_18rs.gif for data at 18 Rs

http://solphys.nrl.navy.mil/users/wu/ips_2012_july/D_W0.gif   : DENSITY along SUN-EARTH-line

http://solphys.nrl.navy.mil/users/wu/ips_2012_july/D_E120.gif : DENSITY along SUN-STEREO-A-line

Do you have any suggestion? C.C
